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TRANSFORMERS & INDUCTORS

TYPE A CASE

ULTRA-COMPACT

“A-SERIES”

FOR TRANSISTOR ¢
TUBE APPLICATIO!

For over thirty years, UTC has pioneere
in the design, development and productio
of transformers, inductors, electric wav
filters, magamps and high Q coils.

UTC’s ULTRA-COMPACT, A-SERIES, ar
small lightweight audio units, ideally suite
to remote amplifier and similar compac

. equipment. High fidelity is obtainable in a
individual units, frequency response withi
the series extending from 10 to 50,00
cycles == 2 db. All units except those carr
ing DC in primary, employ a true hui
balancing coil structure, which combine

with high conductivity oute
case, effects good inductiv

Length ... VTP orr s &7 Acy
WIGER i 1 4T
HEIBhE i 2
Mounting ..........1%," sq.
SCrews  .......oovvnneennn.3-40
Cutout ... . 17" dia.

Unit Weight .........."%4 Ib.

Hipermalloy Shield (A-33)

shown shpping 5
over “A"-line unit e

Write for latest catalog of over 1,200 STOCK ITEMS with UTC high reliability

shielding. The die cast case pr¢
vides top and bottom mounting
These units are adaptable fc
printed circuit use.

The conservative design an
manufacturing procedures en
ployed make these units suitabl
for virtually all types of comme!
cial equipment and ideal fc
quality amateur service.
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Dual VYHF Converter ... . .... .. . ..... WeDUT - 8

Combination 144/220 mc Nuvistor converter.

Two Band Collinear Antenna == .. . == W7CSD 10
For 40 and 15 meters, by George.

The Parametric-Transistor Multiplier

W6GXN, W6QUD = = 12

A new development in electronics of great interest, no doubt,

Improving the Garden City TU . .. W7CJB == 16
Don’t let the title fool you; its a complete TU, whatever

that is.

ARG B 0 o o ity il AT TN Pl .. ... 22
Don’t miss this one. It hurts. lllustrated by K3SUK.

Oscar lll Orbit Computor .. ... . . W7SMC/6. . .. .. 20
Be ready for the bird to fly.

Converting the CB-1 to Six Meters == WA2INM. === = 26
Don’t let those old CB rigs go to waste. Most are.

T e [0 5] - DR i e M Aol o Al W4BYV === 28
A g.g. 813 linear.

A Better Converter . . ... .. . .. . . WAODHQA = == 32
Six meters, four transistors, two conversions,

Hints for Microwave .. .. . ... . .. . . . . K7ZFG [ !
To inspire you to get to work.

A New Power Tube .. . ... .. ... ... . .. WIKSZ. . . 36
The 8236 in an AM modulator. The tube is good for SSB, too.

Hybrid 432 mc Exciter . . .. ... . . .. . . W9SEK ... = 38
Get on 3/4 meters with only two tubes and a varactor.

%8 Wave Vertical for Two ... .. . . K4DJG .. == 42
For people who live in backward, vertically polarized areas.

Printed Circuits-Almost = el UONSIRES e oAl
An effective method of attractive construction,

SCOPOR RIS REIC -l h - s masll o eds o K6UGT . 48
Take pictures of your scope traces.

Easy Higher Power .. ... . ..o .. K9FWE. . 50
Using the 6146B.

AC Transceiver Supply ... K4PNJ/4 52
Our SSB power supply for this month,

Unders’rundlng Mixers .. . . R W6BUV = = 54
You won’t understand this ﬂrtlcle

Electronic Antenna Control . ... .WAA4GTA 60

Or how to point your beum the wﬂy your lndlcamr pmnts
or something.

DC’izing Scope . B P 4 o SRR
Just what you’ve ulwnys wanted.

The Missing Link ... .. . . . LK9AMD: ..... 66
A short discussion of the many troubles that beset our readers.

El Toro . ... . ~ W70E 68
Mosley’s |IIT|I|‘EC| spuce untennu that you can use anywhere.

Heath GR-64 | o W3UZN 72
Every ham should have a general coverage receiver. Here's

a good bet.
Understanding Schmidt Triggers K5JKX 74

If you want to understand Schmidt triggers, this is a good
article for you. You probably don’t.

Waters Mobile Antenna s r ut s WENSD /1 e ¢
As used on the black behemoth.

UHF Dummy Load = 5 YCELL: 5 0 B2
More UHF ExpErlmEntennglshc gudgefry

Improved Halo Mount ... ... ... . . .. K3JZH. . . ... 84

Fine for hams who send their cars to car washes instead
of having the XYL do it.
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Flying Sorcerers

All us lunatic fringe types have been sort
of keeping track of the flying saucer distur-
bances. While never an avid saucerite, I have
read a few of the books and listened to radio
interviews with some of the “experts” and
crackpots who have been taking the subject
seriously. By bringing up saucers whenever

I am in intelligent company I have gathered
some interesting facts and surmises.

Thus it was not entirely out of character
for me to bring them up during a slight lull
while lunching with the Institute Interim Di-
rectors in Washington in late December. All
of us seemed to feel about the same . . . open
minds on saucer existence and wondering why;,
if they do exist, wo don’t hear more about
them.

One director was coming down with a cold
that day and was away from work sick for
the next few days. The first day he was back
at work he was called to the office window by
a friend and there were six saucers flying at
about 10,000 feet right over Washington. All
six people in the office crowded to the window
and watched them proceed at a good clip
across the sky and out of sight. Then six
more came zipping across as they were fran-
tically phoning friends to take a look. Quite
a few people saw them quite clearly.

When they started trying to tell about it
they found out why we hear so little about
saucers. The Washington papers didn’t want
to touch the story. One TV station put on an
interview with one of the six and high gov-
ernment pressure was immediately put on him
and the other observers to keep quiet about
everything. It is so ridiculous that I hesitate
to report it, but they were told that the sight
they had seen was classified since they had
been in a government office building looking
through government windows.

The motive behind all this hush-hush seems

to be one of keeping the populace from a
panic, not military secrecy. The government
is haunted by the reaction to the Orson Welles

radio program back on Halloween eve, 1938

2

Docket 15640 (Conditional Class Modifications

has been adopted by the FCC. More on thi
next month.

de W2NSD/1

never say die

when he dramatized the H. G. Wells fantas
“The War of the Worlds.” Thousands we
hysterical . . . a woman in Pittsburgh w
stopped as she prepared to take poison, sa
ing, “I'd rather die this way than that.”

Balderdash. A nation that has been able i
calmly accept the news that their almost un
versal and virtually unshakable habit of smol
ing cigarettes is inexorably leading them
an early and extremely painful death certainl
has the stamina to accept the no doubt hic
eous monsters that are peering over ot
shoulders.

Perhaps by next month we’ll be able t
struggle through the Pentagon red tape enoug
to bring vou a story from a very convince

saucer fan, one of our Washington Institut
Directors.

News Flashes

Just as I predicted, ARRL membership ha
dropped off again in 1964 . . . even wors
than it did in 1963. The membership seem
to have dropped from some 84K down t
under 79K, about 5000! One might suspec
that something is wrong when they see the
League fading away while the number o
hams is ever increasing. One would be right

Ot course the report from CQ is about the
same. Perhaps this is an indication that then
coat-tail position to ARRL has not been a:
successful as they hoped. At any rate thei
yvear end report for 1964 showed a drop ol
about 6000 copies average over a six month
period! That, for your information, is one heck
of a drop.

While CQ and QST were dropping in popu-
larity T am happy to report that 73 has been

steadily increasing, with an overall 10% growth
for the year.

Monitor Expires

The Monitor has, alas, demised. The Moni-
tor went along smoothly and calmly for many
years providing operating news for hams in
the Southwest and was gradually growing to
serve most of the country. Then along came
ARRL’s submission of RM-499. The explosion
of ham opinion against this high handed affair

73 MAGCATINE



NTERNATIONAL FREQUENCY METERS

Equip your lab or service bench with the finest . . .

Discover new operating convenience.

FM-5000 FREQUENCY METER 25 MC to 470 MC

The FM-5000 is a beat frequency measuring device incorporating a transistor
counter circuit, low RF output for receiver checking, transmitter Keying circuit,
audio oscillator, self contained batteries, plug-in oscillators with heating circuits
covering frequencies from 100 kc to 60 mc. Stability: = .00025% +85° to +95°F,
= 0005% +50° to +100°F, =.001% +32° to +120°F. A separate oscillator (FO-2410)
housing 24 crystals and a heater circuit is available. Dimensions: FM-5000,
107 x 8” x 135"

FM-5000 with batteries, accessories and complete instruction manual, less oscil-
lators, and crystals, Shipping weight: 18 Ibs. Cat. No. 620-103 . . . . . $375.00
Plug-in oscillators with crystal $16.00 to $50.00

C-12B FREQUENCY METER For Citizens Band Servicing

This extremely portable secondary frequency standard is a self contained unit

for servicing radio transmitters and receivers used in the 27 mc Citizens Band.

The meter is capable of holding 24 crystals and comes with 23 crystals installed.

The 23 crystals cover Channel 1 through 23. The frequency stability of the C-12B

is = .0025% 32° to 125°F, .0015% 50° to 100°F. Other features include a transis- -
torized frequency counter circuit, AM percentage modulation checker and power

output meter.

C-12B complete with PK (pick-off) box, dummy lead and connecting cable, crystals
and batteries. Shipping weight: 9 Ibs. Cat. No. 620-100 . . . . . . . $300.00

C-12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR

The International C-12 alignment oscillator provides a standard for alignment of
IF and RF circuits 200 kc to 60 mc. It makes the 12 most used frequencies
instantly available through 12 crystal positions 200 kc to 15,000 kc. Special
oscillators are available for use at the higher frequencies to 60 mc. Maximum
output .6 volt. Power requirements: 115 vac.

C-12 complete, but less crystals. Shipping weight: 9 Ibs. Cat. No. 620-100 . . $69.50

C-12M FREQUENCY METER For Marine Band Servicing

The International C-12M is a portable secondary standard for servicing radio
transmitters and receivers used in the 2 mc to 15 mc range. The meter has sockets
for 24 crystals. The frequency stability is = .0025% 32" to 125°F, = .0015% 50° to
100°F. The C-12M has a built-in transistorized frequency counter circuit, AM
percentage modulation checker and modulation carrier and relative percentage
field strength.

C-12M complete with PK (pick-off) box and connecting cable, batteries, but less
crystals. Shipping weight: 9 Ibs, Cat, No. 620104 ., . . . . . . . . $235.00
Crystals for C-12M (specify frequency) $5.00 ea.

EEPING YOU ON FREQUENCY IS OUR BUSINESS...

Write today for our FREE 1964 CATALOG

18 NORTH LEE OKLAHOMA CITY, OKLAHOMA

ARCH 19a58 g
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TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (SS)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure roises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility —designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it vourself—use either flat
base or special tilting base (illustrated above) depend-
ing on vour needs. Rated and Tested—entire line engi-
neered so you can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers
1s complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100.

SEND FOR ROHN TOWER HANDBOOK &
—%$1.25 Value

—ONLY $100 postpaid (special to readers

of this magazine). Nearest

source of supply sent on request. Repre- Y

sentatives world-wide to serve you. Write : =6

today to:

ROHN Manufucturmg C.

P. O, Box 2000 Peoria, lllinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”
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erupted into the pages of The Monitor, gra
ually easing out the operating news. On
three amateur publications dared print pre
and cons of 499: 73, The Moniter and K6BX
Newsletter. The war was on. Tremendous pre
sure was brought to bear by the League an
soon all three of us began to find that a fe
of the major advertisers were avoiding u
The Monitor was forced under, K6BX wx
forced out of CQ and a few of the majc
advertisers are conspicuous be their absen:s
from 73. Fortunately we do not have to rel
on ARRL’s unofficial Board of Directors f«
our survival . the advertising results 7
provides bring us the smaller companies i
a goodly number. For instance, one majc
distributor wrote a few days ago to tell
that his ad in 73 outpulled his ad in QST b
four to one . . . and I can’t tell you whs
another said about CQ. There I go gettin
lousy again. But I'm angry . . . The Monitc
was doing our hobby a lot of good and
hate to see them stamped out by Big Brothe

True or False’?

One reader has written in to tell me that m
long time friend and confidant Harry Dannal
W2TUK, in the heat of the political race fo
ARRL Director of the Hudson Division, ha
intimated at ham club meetings that his op

. ponent Howard Wolfe W2AGW is a Com

munist and, even worse, that he is somehov
connected with me.

We would all like to hear more about th
million dollar libel suit that Huntoon is ru
mored to be fighting . . . and to know who i
tooting the bill for the very expensive lav
firm supposedly representing him? Does thi
come out of that hundred thou?

[ am given to understand that WIAW i
still in full operation even though such opera
tion is now obviously illegal with paid opera
tors and absentee licensee. Tsk, tsk.

And what will happen to the QST ad rate
now that the Internal Revenue Service ha
decided that the advertising revenues of mag
azines such as that are taxable? Another rat
increase in the works? It would be a sham
for QST to have to compete with us taxpaver
on an equal footing and not reap their fan
tastic tax advantages because they spend abou
10% of their income on public service.

Many of us are wondering who the Leagus
will hire for public relations to help improv
their image after the jolt it received ove
RM-499 we hear they are looking. Per
haps this would help stop the reported alarm
ing drop in membership.

Continued on p. 86.
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relax...
for the BEST

in HF and VHF
listening

HAMMARLUND'S NEW “"'""A'V“I:

the only™ receiver capturing all popular Ham Bands.

The exciting HQ-170A-VHF is the first and only Ham Band receiver that gives you everything you want. Sepa-
rate NuVistor front ends (0.3uV for 10 db S/N) for both 6 and 2 meters completely eliminates the need for
add-on converters or jury-rigged adaptations. Built-in 6 and 2 meter operation employs matched circuitry
for outstanding performance.

Here is an SSB receiver that combines basic operating excellence with all of the extra features you
want to make it a versatile, ‘‘fun-to-work-with’’ unit. Full coverage from 2 to 160 meters, excellent electri-
cal and mechanical stability, expanded vernier tuning and a host of truly incomparable HQ-170A features

makes this receiver the new First Choice for the amateur fraternity.

The HQ-170A-VHF is the most versatile, and most T ——
complete amateur band receiver now available on o e N

the market—one neat package contains all the
flexibility you need — superlative AM, CW and SSB

reception on All popular amateur bands.

Coming soon— Matching transmit accessories
for the Fabulous HX-50.

*Except for the Hammarlund HQ-110A-VHF

HAMMARLUND

MANUFACTURING COMPANY

A GIANNINI SCIENTIFIC COMPANY
inaes 101 73-88 Hammarlund Drive @ Mars Hill, North Carolina 28754

I'm intererested. Please send HQ-170A-VHF info to:

Name A=

Address_ _
City Zone

State

LdAanmns~L] THOHEED 5



Photo work by WOJEW Jobhn R. Wonsowicz

Dual VHF

The Nuvistor converter about to be de-
scribed was designed for a critical vhf man.
This converter has a good noise figure, ample
gain and bandwidth, and is also economical to
build. The dual converters reduce costs and
space appreciably over two single converters.

On 220 mc the noise figure is between 3 and
4 db; over-all gain is 60 db; and the band-
width is within 2 db of being flat from 220
to 225 mec.

On 144 mc the noise figure is between 2 and
3 db; over-all gain is 50 db and the band-
width is =1 db over the tuning range of 144
to 148 mec. Sensitivity in both units is .1 micro-
volts.

Construction

Follow the schematic and parts layout close-
ly and you should encounter no trouble. If
difficulty is found in either of the converters,
a close recheck of components and wiring in
each stage should uncover the fault. Usually
a mere oversight by an impatient builder causes
disappointment, so double check all com-
ponents and examine all connections for cold
joints.

The unit described was built on a home-
brew chassis, but it is advisable to use a com-
mercial chassis unless you can use a fair sized
brake. The suggested commercial chassis is a

Bottom view of converter.

John Wonsowicz WO9DUT

4227 N. Oriole Ave.
Norridge, lllinois

Converter

Bud CU-3014-A Minibox that measures 12"
X 28" x 2%” and is made of natural alumi-
num. Use the “narrow sides” section as the

chassis and the “wide sides™ part as the cover
or bottom shield.

The drilling template was made for this
module showing the Bud chassis. The photos
show the placement of components.

Circuit

The 220 mc converter has a 144 mec output
that feeds into the cathode of the tandem
6CW4 Nuvistors of the 2 meter converter.
The first Nuvistor in the 220 mc section oper-
ates as a grounded grid amplifier and the
signal is fed to the cathode through a ceramic
trimmer. Signal output is taken at the plate
through a link and fed to L3 which is the
grid coil of the second 6CW4 used as a triode
mixer. You will notice that shields are provid-
ed between all 220 mec tuned circuits to pre-
vent regeneration.

Needless to say, the gain of one grounded
grid stage and a triode mixer is not very high.
However, the signal is amplified sufficiently
by the following 2 meter converter.

The local oscillator tube is a 6US8. The
triode section is a crystal oscillator with its
plate tuned to 25.333 mc. The pentode sec-
tion of this tube is the tripler to 76 mc. The
output of this section is coupled to the grid
of the mixer by a 3 pf ceramic capacitor.

In the 144 mec section, we start with a link
in series with the cathode coil of the tandem
rf stage Nuvistors. The antenna is fed
through a ceramic trimmer to the high side of

T3 LAAFATIMAE
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144 Mc CONVERTER

Coil Data
All coil forms—]J. W. Miller No. 41A000CBI
lo. Freq. No. Turns Wire Winding Remarks
. | 220 MC. 212 T *22 Spaced 1w dia.
02 < 214 T F#22 o ” 3T. Link
3 1 3 T #22 1 R} 3T. L}
i & 144 MC. 414 T 1t 24 2 2
‘S 76 MC. A iy 324 Close wound
P - 25.3 MC. 20 T 28 = 4
07 144 MC. 3 T #24 Spaced 1w dia.
. 8 4 414 T *24 <5 e 3T. Link
, O 1] 6 T #24 L E e
.10 - 4 T *24 2 E
11 L 414 T #24 Spaced 1w dia. 3T. Link
12 31:3 MC, Y6, T #H26 Close wound
13 94. MC. 6. T #24 " ” 3T. Link
TI = J. W. Miller I1.F. Trans. No. 6233 Modified 45.5 MC TV Trans. (remove 3 turns from coils).
T2 =]J. W. Miller Trans. No. 6231 Modified 44 MC TV Trans. (remove 3 turns from coils).

he link as shown on the schematic. The cold
ide of the cathode coil is by-passed with a
70 pf ceramic capacitor and is connected to
- 47 ohm resistor. This resistor is connected
o the 5000 ohm rf gain control. This control
5 not essential, but it helps prevent overload-
ng on strong signals. Similarly, the plate cir-
uit of this grounded grid amplifier is link
oupled to the cathode of the second stage.
Jutput of the second grounded grid amplifier
s coupled to the mixer grid through a 20 pf
eramic capacitor. The mixer is a 6AKS5. Its
mtput is fed to a stage of if amplification at
»0 me.

The oscillator circuit is similar to the 220
nc one. Differences are the frequencies of the
uned circuits and crystal.

AARCH 1045

The if amplifier is also a 6AK5 and oper-
ates at relatively low plate and screen voltage.
The output of this amplifier is taken off the
link in T2 and connects to the output con-
nector shown on the photo. Transtormer T2
is a J. W. Miller No. 6231.

Notice that the B+ supply voltage is be-
tween 100 and 125 volts. This low supply
voltage is essential in reducing over-all noise
of the converters without sacrificing sensitivi-
ty. A good way to secure such voltages is a
108 volt regulator tube such as an OB2. This
regulator tube can be mounted on the back
of this converter chassis or on the power sup-
ply chassis.

The complete unit draws a maximum cur-
rent of 20 ma at 108 volts. In the 2 meter



6CW4

I72-6U8 I/2-eU8

NGTE: ALL CAPACITORS

ARE iEC CERAMIC

position the current drawn is only 15 ma be-
cause the 220 mc section is made inoperative.

One way to cut off the 220 me unit is to
use a rotary switch and simultaneously switch
the antennas and the B+ to the converters.

Tuning

Tuning of the converters is quite standard
and follows a definite pattern. Use a dip me-
ter to get all coils on frequency. If necessary,
alter the coils by adding or eliminating a few
turns or by adding a little capacitance across
the coils that are too high. This wont be
necessary if you follow the layout.

Be sure to short all coils near the one being
dipped. Otherwise you may dip the wrong
coil.

After all coils are on frequency, re-check all
wiring and all component values. Connect the
if output of the converter to a 6 meter re-

220 Mc Converter

ceiver. Connect the 2 meter antenna to the
144 mc converter section and apply voltage tc
this section. Check the oscillator by using the
grid dipper in the detector position. If the
oscillator is working, the meter on the gric
dipper will swing upward. Now tune in :
strong signal (or use a signal from the dippe
in modulated position) and peak all 2 mete
coils and the if transformers. After this is done
tune in a weak signal and re-peak all coils fo
maximum gain except L7 and C2. These twc
are adjusted for the lowest noise and best sig:-
nal quality.

After adjusting the 2 meter converter, re-
move the antenna from the input jack anc
connect an antenna to the 220 mc section. Ap-
ply power and check the activity of the os:
cillator. Then proceed to make adjustments
as in the 144 mc section.

ja— 12—t T/80de— 2" —
| S— “'T_a-m' h--l—I-VQ'—'-]——I‘IH'——L— 1-3/8 e | -
] - - 2"
U et allin 6l e S
I -i/8" | 4 AO bt ® 80— AR ﬁ:—? @ R B
2-1/4" va* ’ 5/8" @ o T L3 a/16"
S -0-0—3() 2= - i
el /8 | @ q5 = Drilling
-1/8" *O ® ® .j_ O & .j‘_ T —@-] LF 9 1 TEITIF.'IIDTE
. 7 S 3-1/4°, —l— 1* " hq-“"-i- I'ﬁfﬂ"___.__-_y#.___._
-3/8" I 34" 2-172" 2-7/8
— 12" -
.. WODUT
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NEWI!I!
SOLID-STATE

DAVCO

Communications Receiver

N

-+ COMPLETE COVERAGE
“r* MAXIMUM SENSITIVITY
» EXTREME STABILITY

*»* OPTIMUM SELECTIVITY

and the greatest versatility ever provided.

WHAT ARE YOUR
OPERATING REQUIREMENTS?

Whatever the mode, whatever the bands,
whatever the conditions of noise and
interference and weak signals, you’ll find
your needs met without compromise in
the solid-state DAVCO DR-30 receiver.
Sure, it takes 25 transistors, 15 diodes, 14
crystals, a Collins mechanical filter and
much else, but check the specifications:
the DR-30 simply does things no other
unit can do! This sensational performer
gives you the circuitry and features to let
you use every bit of your operating skill
on the really challenging contacts, and
makes the routine ones simpler than ever.
And use it anywhere, mobile or fixed; the
unique capabilities of the DR-30 make it
your very best investment in superb

communications equipment.

Available direct
insured shipping

from factory;
included. A

time payment plan is available.

$337.50

The most

effective instrument
available for
amateur applications

SEL ECTIVITY

FREQUENCY

. 1. '_'::

COVERAGE — Every kc. of 80, 40, 20, 15, 10 meters

SELECTIVITY —

STABILITY —

SENSITIVITY —

PLUS

and
and
and
and
and
and

and

and

plus 50.0 - 50.550 Mc. (6 meters)

plus WWYV at 10 Mc.

plus expanded coverage for MARS, etc.

plus two more 550 kc. segments YOU
can choose

2.1 kc. Collins Mechanical Filter for SSB

plus 200 cycle ultra-sharp crystal filter
for CW

plus broad IF position for AM

crystal first conversion oscillator (10
crystals supplied)

plus transmitter-type tuning VFO

plus crystal BFO-carrier generator

plus a new concept in extruded alumi-
num chassis design for the most
rigid construction available i

.6 microvolt sensitivity, with tuned RF
stage wusing premium UHF-type
transistor (2N2495, with rated noise
figure of 3db at 50 Mc.)

tunable rejection-notch filter for elimi-
nating heterodynes

blanking-type noise limiter (preselectivity)

built-in 100 kc. crystal calibrator

split-gear ball-bearing tuning mechanism

separate AM and product detectors

plug-in module subassembly construction

new expanded warranty; designed and
manufactured in USA

transceive compatibility with companion
DT-20 200-watt SSB transmitter

size (1/10 cubic foot) and weight (nine
pounds); installs anywhere




The advantages of assorted long wire an-
tennas are well known. And we would be the
first to acknowledge that their chief disadvan-
tage is that they are just a wee bit difficult to
rotate. However, many of us live where bi-
directional properties will just about do the
job that we want to do. From the location
of W7CSD a good north-south pattern on 40
meters is highly desirable and a four leaf clo-
ver pattern on 15 isn’t bad either.

A 300 foot East West long wire had been
in use for some vears with varied amounts of
success; however, changing bands was cum-
bersome from the standpoint of retuning.
With the rise of interest in 40 meter beams
we decided to cut the long wire into four half
wave sections phased in phase with quarter
wave stubs between the sections. See Fig. 1.
[t will be noted that a one quarter wave on
7 mc becomes a three quarter wave on 21 mec.
This will also give in phase operation. On 21
me, instead of four half waves in phase, we
have four one and one half waves in phase.
This gives the familiar four leaf clover of the

A2 N2 A2 A2

A4 A4 N4

//
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FIG. |

R. E. Baird WT7CSD
3740 Summers Lane
Klamath Falls, Oregor

A Two Band

Collinear

for the ham with
a little real estate

one and one half wave long wire re-inforced
four times which makes the ears a little sharp-
er. This covers parts of the Pacific Northwest
and Southwest., New Zealand and Japan are
hit about dead center.

Quarter wave stubs: A quarter wave in free
space on 40 meters is on the order of 33 feet.
To have three 33 foot sections hanging in the
breeze presents some problems both mechani-
cal and aesthetic. The XYL will probably
take a dim view of such procedure. If you
use 300 ohm twin lead, the length will be
shortened to something like 25 or 26 feet
but is still unsightly. However, it is possible
to coil the twin lead up so that it hangs in a
5 or 6 inch diameter coil directly below the
flat top. It is impossible in either case tc
measure with a ruler. Measurements must
be made with a grid dipper. If the shorted
end is shaped so that it will fit over the

7TMC PATTERN

FIG.2
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21 MC PATTERN

ANTENNA

FIG.3

’il on the grid dipper, a very sharp dip
ill occur at the frequency corresponding to
1at for a quarter wave length (or three quar-
ar wave length) stub. All that is necessary is
) set the griddipper on the proper frequency
nd start cutting with the diagonals. It was
yund that on approximately 6 inch diameter
oil, with a foot and a half hanging out to
im, 23 feet was pretty close. A little trial
n the first stub will determine the necessary
:ngth to wind up.

Feed point resistance: It would probably
e highly desirable to feed the antenna some-
'here near the center, but in our case, the
>ed point nearest the ham shack was the
enter of the first half wave section. We were
1 doubt about the impedance that would ex-
it. A Heath antenna impedance meter was
vlaced at this point and the antenna raised to
. little less than its normal height (to be
ble to manipulate the meter). Strangely
nough the impedance turned out to be a little
nder 100 ohms on both the 7 mc and 21 mc
ands. So we decided to use 72 ohm trans-
1ssion line.

Field pattern and operation: Figs. 2 and 3
wdicate the expected field pattern. No accu-
ate field strength measuring equipment was
vailable to prove the exact patterns. Upon
he completion of the antenna, we put a forty
1eter 20 watts input phone rig on the air.
vumber one contact was Vancouver, B.C.
nd number 3 contact was San Diego, Calif.
loth were 100% QSO’s in the middle of the
fternoon. 15 meters has not been consistent
nough to make any broad sweeping state-
nents, but running about 250 watts NBFM
eports have been good down Texas way and
ven as far north as Tennessee. Michigan looks
retty good on the other ear. We haven't
ieard anything in the Pacific but when things

pen up again it should be real good.
v s WY 2GS
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LATEST “HOW-TO-BUILD" DATA

.j,.-“"?ﬁﬁ
e

P s

......

You get it in the world-famous

RADIO HANDBOOK

e New Amplifier Designs
e New Transmitter Designs
e New Receivers & Transceivers

For Builders & Designers of Practical Equip-
ment —The best source book available. Gives
you a complete understanding of the theory
and construction of all circuitry, transistors
& semiconductors, antennas, power supplies;
full data on workshop practice, test equip-
ment, radio math and calculations. Provides
latest design and construction data for build-
ing a wide range of advanced Ham equipment,
including 10 amplifiers, 4 transmitters, 5
receivers and transceivers. Broadest ‘‘how-to-
build"’ coverage available. Completely revised
and up-to-date. Fully indexed. 805 pages;
illustrated; hardbound. Invaluable for ama-
teurs, builders, engineers, and designers.

Book No. 166 At your distributor. ... ... 5950
(foreign $10.50)

W RADIOTELEPHONE
BN | |CENSE MANUAL

easiest way to prepare
for the license exams

Here is the complete help you need to pre-
pare for and pass all U.S.A. commercial radio-
telephone operators’ license exams. Includes
comprehensive study-guide questions and
answers in a single, easy-to-understand vol-
ume. Helps you grasp and master every sub-
ject you are required to understand and know
in order to obtain an operator's license.

Book No. 030 At vour distributor....... $575
(foreign $6.25)

ORDER FROM YOUR ELECTRONIC PARTS DISTRIBUTOR

If he cannot supply, send ws his name and
your remittance and we will ship.

EDITORS and ENGINEERS, Ltd.

New Augusta, Indiana

Dealers: Electronic distributors, order from us. Bookstores,
libraries, newsdealers, order from Baker & Taylor Co.,
Hillside, N.J. or Momence, |ll. Export (except Canada), order
from H. M. Snyder Co., 440 Park Ave. South, New York 10016.
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Frank Firth W6QUD
Hank Olson W6GXN

The

Parametric

Transistor

Multiplier

In the past several years much interest has
been displayed on the part of hams in the
apparently magical device—the varactor—which
has made BOTH parametric amplifiers and
parametric multipliers possible. In this article
the authors hope to show how rather ordinary
transistors can apparently be made to operate
as parametric multipliers, thereby opening the
field to hams who might otherwise have left
the “parametric” field alone.

n cuass o | M
AWMPLIFIER

ni ' | PARANETRIC i
MLULTIPLIER

CLASS °C°
MULTIPLIER

: ’.*

0 € POWER 0 - PFOWER

Fig. 1A Fig. 1B

The class “C” multiplier has been the ac-
cepted amateur method of radio frequency
multiplication for many years. The technique
was developed around vacuum tubes and has
been extrapolated into the transistor-multiplier
technology, with similar results.

However, in recent years, the technique of
parametric frequency multiplication using volt-
age-variable-capacitors has rapidly come into
its own. In th’s technique, the power input is
rf at the fundamental (instead of de¢, primari-
lv) and the parametric multiplier simply con-

s are EnS

verts some percentage of that fundamenta
frequency power to the desired harmonic fre
quency. The efficiency of such devices, usin;
modern silicon diode varactors, can be as higl
as 80 per cent. The chief use of parametri
multipliers has been in all-solid state powe
sources at higher power levels and frequencie
than available transistors will produce.

In addition, there are other types of fre
quency multipliers utilizing the non-linea
characteristics of various devices to generati
harmonics. A familiar example of this sort o
harmonic generator is the inexpensive germani
um point contact diode used at the output o
some 100 ke crystal calibrators to generate har
monics of 100 ke throughout the hf bands, fo
receiver calibration. Also, magnetic-materials
with their non-linear hysteresis loops, are oc
casionally used to produce harmonics. As :
class, these harmonic generators are low effi
ciency devices and are usually used only ir
cases where efficient multiplication is not the
primary aim.

In this article we hope to show that hams
can marry their old friend the class “C” am-
plifier to the newly-developed parametric mul-
tiplier to produce an improved and economi-
cally feasible multiplier.

According to Terman, the efficiency of the
class “C” multiplier, relative to a class “C” am-

Sj@ X

4t

e

Fig. 2 Parametric multiplier and class C amplifier
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TABLE |

OPTIMUM LENGTH OF

APPROX. POWER OUTPUT

HARMONIC SPACE CURRENT PULSE RELATIVE TO CLASS “C”
2nd 90° to 120° 509% to 65%
3rd 80° to 120° 309% to 40%
4th 70° to 90° 259% to 30%
5th 60° to 72° 209 to 259%

=S

lifier (a X 1 multiplier), falls off as shown
. Table 1.1 These numbers assume that the
onduction angle has been optimized as shown.
hese efficiencies are relative and must be
wltiplied by the efficiency of a real class “C”
mplifier. Taking 70 per cent as a figure for
1e collector efficiency of a good class “C”
-ansistor multiplier stage we get typical real
ficiencies of some transistor multipliers as
arown in Table 2.

It might seem that, since the efficiency of a
1 class “C” stage is so much better than that
f (say) a x4 class “C” stage, we could im-
rove overall performance by parametrically
wltiplying the drive x4, and then using an x1
lass “C” stage. If the x4 parametric multipli-
ation can be made more efficient than the
umbers in Table 1, we would gain some.
his is shown in Figures la and 1b.

A typical parametric multiplier and a class
C” amplifier could be connected as in Fig.

by a low impedance line. However, by
liminating the high to low and the low to
igh impedance transformations between units,
1e transformation losses are eliminated, as
1 Flig. 3.

I g?gnxncm

i

T

Fig. 3 Simplified multiplier-amplifier

Substituting the selectivity of the class “C”
sllector tuned circuit for that of the deleted
ssonant transformations, we have the circuit
y Fig. 3 with the varactor and the emitter-
ase diode of Q1 in parallel. So let’s eliminate
1e varactor and use the emitter-base diode
s our parametric element, and also use the
st of Q1 as the class “C” amplifier. The
ddition of L4-C6 is necessary to cause the
irculation of x n currents in the base emitter
metion of Q1, previously caused by L3-C4-
'5. (Both L4-C6 and L3-C4-C5 are series-
esonant circuits at the x n output frequency.)

'ARCH 1965

g@nl' ouT

Fig. 4 Multiplier-class C amplifier using
emitter-base of transistor as varactor

Such a system has several advantages over
the other systems: no special varactors must
be purchased, existing class “C” multipliers
can be easily modified to this technique, im-
provements in load isolation over the simple
parametric multiplier are achieved, and im-
provement in efficiency over the ordinary class
“C” multiplier is obtained.

Several different circuits were tried in the
hf range, using different multiplications and
different frequencies. A 3.5 Mc to 14 Mc cir-
cuit was first constructed so that waveforms
could be more easily observed with a 30 Mc
bandwidth oscilloscope. As might be expect-
ed. our first choice for a parametric transistor
multiplier was a silicon planar type transistor,
since the silicon planar construction is also the
way many varactors are made. A type 2N2951
was used to quadruple from 3.5 Mc to 14 Mc
in the circuits of Figs. 5a and 5b. The circuit
of Fig. 5a is the “control” circuit using the
ordinary x4 class “C” technique, and Fig.
5b is the “experimental” circuit using the
parametric transistor method. The collector
efficiency of the circuit of Fig. 5a is 5 per cent
and that of Fig. 5b is 24 per cent. Similar re-
sults with a type 2N1613 tripling from 7 Mc
to 21 Mec confirm our relative efficiency meas-

urements.

Both the circuit in Fig. 5a and that in Fig.
5b, were arranged so that both bias and col-
lector impedance network could be adjusted

TABLE 2
HARMONIC APPROX. EFFICIENCY
2nd 359 to 66%
3rd 219% to 28%
4th 17% to 21%
5th 149 to 17%
13
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over wide ranges. This was done so as to be
sure that the multiplication efficiency was op-
timized for each circuit. The input of the
circuit of Fig. 5a was untuned, but provides a
reasonably good match to a 502 generator.
The input to the circuit of Fig. 5b was through
a network, not to improve matching between
the generator and the base of the transistor,
but because it was the most convenient meth-
od-link coupling into one of the series-tuned
idlers. The idlers themselves are of non-critical
design, and in this case were made of com-
paratively low Q inductors (intrinsic Qs of 50
or less). The standard line of C.T.C. X2060-
variable inductors were used in the frequency
range specified by C.T.C. So long as any rea-
sonable L. to C ratio is held in each trap, it
will work effectively at least to demonstrate
the principle involved. The 24 pyh R.F.C. in

the emitter to ground position is simply for
bias.

|4 Mc output,
parametric
amplifier.

3.5 Mc drive.

14 Mc output,
class C
multiplier.

Fig. 6

14
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Li.Ls - 220-275 uh (C.TC W X2060-8)
Ly - 47-58B wh (O TC # X2060-6)
Ly, Ly - I5-BTuh (CTC WX2060-4)

One might think that the improvement i
multiplication efficiency in the circuit of Fig
5b is due simply to improved input coupling
eficiency and the eftect that the 14 Mc serie:
idler has in bypassing the emitter. However
this is not felt to be the principal reason fo
multiplication efficiency improvement, becaus
of the marked effect of the other idlers have
on 14 Mc output, as they are tuned.

The observed waveforms are shown in Fig
6. The significant feature is the noticeable
increase of “droop” between every fourth peal
in the “C” output relative to the “parametric
output.

The use of one of the junctions of a transis
tor as a voltage-variable capacitor is not :
new technique. Several workers have success
fully used the base-emitter junction of variou:
vhf transistors (even some germanium PNI
types) as a parametric amplifier for low inpul
noise.?-* This leads us to believe that the
technique described here may be applicable
to nearly any junction type transistor. Thit
would then open the way for improvement
of many existing multipliers, by simple chang.
es in biasing and addition of idlers.

The authors wish to thank Mauro Di-Dom:
inico Sr. for his help, without which the work:
ing details presented here would not have
been available.

... W6QUD, WEGXN
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Improved TU.

Several improvements to the Garden City
TU originally described in 73 Magazine
(April '62) are described here. These include
an adjustable mark-space filter, a wider range
balance control, redesign of the limiter to favor
the frequency response for normal tone fre-
quencies, and a change of kever tubes to in-
crease the current capabilities, with provision
for direct magnet keying, if desired. A 27
scope has been built into the unit, and a db
meter provided to monitor the level of the
teletype signals.

The Mark-Space filter was designed from
information published in 73 Magazine (Nov.
1962, page 22). The mark filter which is
tuned to 2950 cps, is a 3 section fixed filter.
[t has a bandwidth of approximately 120 cps.
The space filter is a two section filter, vari-

16

able for shifts of 170, 230, 550, 650, 750 and
850 cycles. The average bandwidth is approx-
imately 85 cycles. Also incorporated with this
filter is a “Broad-Sharp” switch to widen the
bandwidth to approximately 200 cycles. The
ater feature was found desirable for signals
which have a normal shift in excess of 850
cycles. I have also found an improvement in
reception of certain signals which were in a
bad state of selective fading, by switching to
the broad position. Perhaps someone can shed
some light on this phenomenon.

The balance control has been removed from
the cathodes of the 12AT7 amplifier and
placed at the input of the Mark-Space filter.
A wider range of balance is obtained without
lowering the cathode bias of the 12AT7.

Frequency response curves were run on the
original limiter and low and behold I found
that the gain was higher at 400 and 1000
cycles than it was at 2000-3000 cycles. I also
determined that the second harmonic of 1000
cycles was down only 7 db below normal tones
when the limiter was driven to 20 db of
limiting.

Changing the plate coupling condensers re-
duced the response of the limiter at 1000
cycles by 5 db and at 1500 by 3 db. Final
response curves of the limiter showed the
second harmonic of the 1000 cycle tone—the
worst offender—to be down 12 db in the out-
put of the 6AL5 diode. Harmonics from 550
cycles were down 20 db. This all means that

" 5 4
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FIGURE |

Construction of mark filter.
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sou have increased interference rejection of
my signal which produces audio beats of ap-
sroximately 550, 750, 1050 or 1500 cycles.
TFhe Sharp filter will reject these latter tones
ov 40 db or more, but we still have to con-
end with their harmonics developed within
»ur own limiter.

6.6 tubes were used in the keyver circuits
;0 that the selector magnet could be operated
lirectly. To convert to 60 ma operation it was
nly necessary to reduce the 1000 ohm com-
non cathode resistor to 500 ohms and increase
‘he screen voltage until the desired 60 ma
vas obtained in the selector magnet.

The 2 scope is built around a 902P-1 tube.
A separate 12AX7 amplifier is used for the
scope. One reason for this amplifier is to avoid
ywverdriving the 12AT7 signal amplifier, which
n turn would cause more harmonic voltage at
‘he BALS5 output. The scope circuits are simple
ind should not discourage anyone from build-
ng it. With a sharp filter the scope is a neces-
ity.

Notice in the power supply that 3 rectifiers
wre used: a 5U4 with choke input to provide
210 v with good regulation for the audio
ind keyer circuits; a 6X4 with condenser in-
»ut to provide 350 volts for the plate of the
JO2P-1; and a 1N70 bias supply on the scope
or controlling brilliance. Since little or no
surrent is drawn, any small diode is suitable
or this. Notice the 330 k and 100 k resistor
wetwork from the power transformer to
sround. This is a voltage divider and limits
he ac voltage on the 1N70 to 75 volts. Due
o the extremely low current this bias voltage
s easily filtered with two .047 mfd conden-
ers and a 2.2 megohm resistor. The bias
oltage is continuously adjustable from 0-25
olts by means of the 4 megohm potentiom-
iler.

Construction of the Mark Filter

Before starting to build this filter I suggest
'ou read the very fine article in 73 Magazine
or Nov. 1962, by W3TUZ. For this filter 1
mwound discarded 210a telephone repeat
oils. However regular 88mh coils could be
ised and less time consumed in the construc-
ion. You must first determine the size and
elect the coupling condensers to be used, as
hese are part of the frequency determining
omponents. In this filter I used a .0025 mfd
nd a .001 mfd coupling condenser. The tor-
ids were shunted with .033 mfd condensers.
since this is an exacting procedure, each con-
lenser to be used in the filter must be used
n the exact position while tuning procedures
re being carried on. I suggest that all the

{ARCH 1965
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FIGURE 2

Variable space filter.

coils and condensers be mounted on a termi-
nal board before tuning is started.

Tune these toroids to 2950 cvcles for the
Mark frequency. First short B to D. This
places the .0025 coupling condenser across
the “A” section coil in parallel with .033 mfd.
Now check the frequency and start removing
turns until Coil “A” tunes to exactly 2950.
After the first coil is tuned, remove the pre-
vious short and place a short from A to D
and from C to E. This places both the .0025
mfd and the .001 mfd condensers across the
“B” coil. Tune the “B” coil to 2950 as above
by removing turns. Now remove both previous
shorts and place a short from B to E. This
places the .001 mfd condenser across the “C~
coil. Again tune by removing turns. Now if
yvou are interested you can feed the audio os-
cillator in at A and D in series with a 47k
resistor and place a 100k load and VTVM
across the output. The resonance curve will
be very sharp. You can check the bandwidth
at the 3 db point by varying either side of
center frequency to a point where you ob-
tain .707 of the maximum developed voltage.
The difference in the two audio frequencies
is the bandwidth. It should be around 120
cycles, If this filter is reversed end for end
it will be broader: around 200 cycles.

Construction of the Variable Space Filter

The space filter toroids were hand wound
from discarded 210a telephone repeat coils.
Other toroids could have been used but the
%" inside diameter of these cores make them
ideal to rewind, using a TV horizontal Osc
coil as the source of wire. It is only necessary
to clamp the core between a couple of boards
and start passing the TV coil through the hole
in the center. Always pass from top to bottom.
This may sound tedious but really it is not as
bad as it sounds. It goes quite fast. Count
up to 100 turns and put a mark on a piece
of paper and count again up to 100. With
very little practice you can put on 30 turns or
more a minute. Try to keep the winding fairly
smooth: however, this is not an absolute neces-
sity. I have unwound several different com-
mercial toroids and they are not wound very
smoothly either. Start by winding a single
layer to the right—along the core—until you

17
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have gone half way around the core. Then
wind back over your original winding to the
left. The wire is always dropped through from
the top so that the winding around the core
is always in the same direction. Add layers
winding back and forth until you have wound
on about 800 turns. You should now have
slightly in excess of 80mh. All of this winding
will be on half of the core. You are going to
use the other half for making taps. Since the
taps require some tape for binding, more
space will be used up. Select good quality
066 mfd condensers with which to tune these
toroids. You must first determine the band-
width you desire. This is determined by the

18

size of the coupling condenser. I used s

00135 coupling condenser (actually twc
0027 in series). Refer to Fig. 2. Mount the
first coil to be tuned and the .066 mfd con:
denser which will tune it, on the termina
board which will comprise the space filter
Shunt the .00135 condenser across the coil anc
condenser combination. Connect the audio os
cillator and VI'VM as with the mark filter anc
check the frequency. For 170 cps shift thi:
will have to tune to 2780 cps. If necessary
remove turns until this coil is tuned to 278(
cps. Make a tap by joining on to the TV coi
again and add about an 8” length of colorec
wire which will later connect to the switch

73 MAGAZIN



ape the splice and fasten to the core of the
yroid with either plastic or masking tape.
Wind about 30 turns of wire on the un-
ound portion of the toroid core. Check the
‘equency again, and remove turns if neces-
wry until the coil tunes to 2720 cps (230 cps
1ift). Again make a splice and bring out a
iffterent colored wire for the switch. The next
‘equency gap is greater so you must wind on
bout 125 turns or better, 150 to be sure, and
neck the frequency again. This time tune
r 2400 eps (550 cps shift). Again add turns
nd taps and tune for 2300, 2200, and 2100

Use different colored wires for each tap
) 1&1[]1]\ ident:fy them when permanent wir-
ig is made to the switch. This coil will now
e tunable for shifts of 170, 230, 550, 650,
50 and 850 cycles.

Wind the second coil in the same manner.
e sure to use the same .00135 coupling con-
enser in shunt with the second coil and .066
ifd condenser. Make sure you use the .066
fd which will be permanently used in the
rcuit. Using the same color wires for taps
s vou did with the first coil will make it
isier to wire up the switch. The switch is a
X position, two pole Mallory 3226]. Mount
1ie two filters in a 5 X 7 aluminum chassis
ong with the switch and complete the wir-
g to the switch.

The variable space filter could have been
iade from fixed coils using the switch to
wnt in different size condensers to tune the
dils. T believe this would take a large supply
- condensers in order to match condensers
» exactly the same capacity, as the most com-
only used condensers on the market appear
» be 10% or more tolerance.This is why I
referred to make taps.

Miscellaneous Construction Notes
The face of the 902P-1 is mounted in an
d 2” meter case. Mount back about an inch
» help keep the room lights off of the face
- the scope tube. In order to keep the system
alanced all the way through, the grid re-
stors on the 12AT7 amplifier should be
atched. Also the following: the 100k load
sistors on the 6AL5: the 220k filter resist-
s; the 100k grid and the 1 meg plate re-
stors on the 5751 trigger tube. These can be
isily matched within 2% with an ordinary
1meter.

No doubt someone will wonder how we
in space 85 cycle filters with their centers
00 cycles apart. Notice that the mark filter
120 cycles wide. Shifting the receiver tun-
g slightly across the mark filter will allow

)0% coverage.
W7CJB
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CRYSTAL OSCILLATOR
CATALOG CIRCUITS

BIG MODERN PLANTS
TO SERVE YOU BETTER

2 in Fort Myers 1 in Los Angeles

HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Top performance assured with quality con-
trolled throughout manufacture. Gold or silver
plating acts as electrodes. Crystals are spring
mounted and sealed under wvacuum or filled
with inert gas. Very high frequeney stability.
Max. current capacity is 10 milliwatts—5 for
overtone type. Conformity to military specifi-
cations guranteed.
1000KC to 1600KC (Fund. Freq.) kot
Prices on Request
1601KC to 2000KC (Fund. Freq.) ____%$5.00 ea.

2001KC to 2500KC (Fund. Freq.) ___._ 4.00 ea,
2501KC to 5000KC (Fund. Freq.} —— 3.50 ea.
5001 KC to 7000KC (Fund. Freq.) .__. 3.90 ea.

70C1KC to 10,000KC (Fund. Freq.) __ 3.25 ea,
10,001 KC to 15,000KC (Fund. Freq.) 3.75 ea.

15MC to 20MC (Fund. Freq.) ... 5.00 ea.
OVERTONE CRYSTALS

15MC to 30MC Third Overtone _______$3.85 ea.

30MC to 40MC Third Overtone _________ 4.10 ea.

4CMC to 65MC Third or Fifth Overtone 4.50 ea.

65MC to 100MC Fifth Overtone ________ 6.00 ea.

DRAKE 2-B Receiver Crystals ................ $4.00
(All Channels—Order by Freq.)
OVEN-TYPE CRYSTALS

For Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices
SUB-MINIATURE PRICES slightly higher

CITIZEN BAND Class “D'" Crystals _____$2.95
Over 50,000 CB crystals in stock for all sets
and channels, both HC6 /U and miniature types.
To insure proper correlation and correct freq.
operation, order by manufacturer model num-
ber and channel,

NOW ... 48 HOUR SHIPMENT

ALL TEXAS CRYSTALS are made to exacting

specifications, quality checked, and uncondi-

tionally guaranteed!

Send for new Citizen Band Crystal Inter-
changeability Chart with Texas Crystals
Code System.

ORDER FROM CLOSER PLANT

$ TEXAS CRYSTALSQ

VEPT. 73-10

1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE 6-2109

AND
4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213-731-2258

Division of
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Robert N. Tellefsen W7SMC/6
Harley C. Gabrielson WEHEK
277B Tyrella

Mountain View, California

An Orbit Computer
tor Oscar |l

To paraphrase a famous recipe for rabbit
stew, to communicate through OSCAR III,
first find it. The orbit computer described here
will help vou do just that.

The materials required for this computer are
easily obtained—a 10- or 12-inch globe of the
world, a piece of stiff wire, some tape, and a
grease pencil.

To make the computer, proceed as follows.
Draw a great circle around the globe, passing
through 0- and 180-degrees longitude at the
equator. The angle formed between the plane
of the great circle and the plane of the equator
should equal the inclination of the OSCAR 111
orbit. Divide this great circle into nine equal
segments representing 10-minute intervals in
a 90-minute orbit period.

Draw in the subsatellite track, the imaginary
line on the earth’s surface directly below the
satellite. Starting at O-degrees longitude on
the equator, move north to the first 10-minute
interval marker on the great circle and place
a small mark on the globe 2.5 degrees west
of the marker on the great circle. At the 20-
minute marker, move west 5 degrees and place
a small mark on the globe. Continue placing
small marks on the globe due west of the 10-
minute markers on the great circle, with each
small mark being 2.5 degrees farther west than
the preceding one. Be careful to place these
small marks DUE WEST of the great circle
marks and not on a line at right angles to the
great circle.

Connect these marks with a line. For a 90-
minute period, the subsatellite track should
return to the equator after one orbit at a point
22.5 degrees west of the 0-degrees longitude
line. If the OSCAR III period should be closer
to 100 minutes, ten 10-minute intervals would
be marked off on the great circle, and the sub-
satellite track would return to the equator 25
degrees west of the 0-degrees longitude line.

Bend the piece of stiff wire into a circle
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slightly larger in diameter than your globe.
Separate the wire ends so that they lie on the
ends of the subsatellite track, and bend the
wire where necessary to make it agree with
the subsatellite track all the way around the
globe. Fasten the wire to the globe support
ring, but leave the globe free to turn under
the wire. When the wire is in place, transfer
the 10-minute interval markers to the wire and
add 5-minute markers between them.

This orbit predictor is not absolutely accu-
rate, since few satellites have exact 90-minute
periods. However, it is close enough to give a
tracking station operator a good feel for the
location of a satellite during a given orbit. In
order to obtain the best results, the inclination
error should be less than 2 degrees; the erro
in longitude advance should be less than 1
degree; and the error in period should be less
than 2 minutes. If care is taken in constructing
the computer, these tolerances can be mel
easily.

Orbital predictions containing the data need-
ed to make the computer work will be giver
in regular Project OSCAR bulletin transmis-
sions from WI1AW and WEEE. W6EE is the
Project OSCAR headquarters station; it wil
operate on 3507.5 ke, 7015 ke, and 14030 k«
using CW and RTTY. Bulletins will also be
broadcast on SSB; the frequencies will be an
nounced during the CW and RTTY bulletir
transmissions.

To locate OSCAR III at any time during ar
orbit, set the beginning of the wire over the
point on the equator where the predictions say
the orbit crossed most recently. Then measure
along the time marks on the wire to locate the
satellite at the moment in which you are in
terested.

This is a crude device, but it is also quicl
and efficient. With it you should have nc
trouble locating OSCAR III.

. . . WIMC/6, WGHEF
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Stronger Signals! Stronger Construction!

NEW Hltrs AUTO-MATCH

the Stronger Mobile Antenna

With Waters new AUTO-MATCH, you'll get the signal strength out that’s engineered into your
. modern, compact transceiver. Every precious DB of it! And AUTO-MATCH is built to endure
e - with its stainless steel tapered radiator tip and tough aircraft aluminum mast. It operates

on any band with a simple change of top-center loading coils. (Coils are sealed in protective,
low-loss Epoxy.) AUTO-MATCH—the permanent solution to your mobile antenna problems!

PRICES

Mast 370-1 .. . .. ... ... $12.95 Coil 37020 ... .. $13.45
Radiator Tip 370-2 ... ... $ 9.95 Coil 370-15 ~ $12.75
Coil 370-75 ... $1595 Coil 370-11 ... $11.95
Coil 37040 ....... ...... $14.95 Coil 370-10 e 311585

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

S

e
e

NEW CODAX ™
Automatic Keyer

CODAX — new rhythm-smooth |} CoDAX
automatic keyer by Waters — : AUTOMATIC KEYER
never anything like it! Feather- i i ” :
touch double paddle is factory-
adjusted for precise gap and
tension. Spacing and timing
from 5 to 50 WPM is fully
automatie. Battery powered all-
solid state digital circuitry
with sealed Reed Relay output
for block grid keying. Also
operates into mike jack to work
YVOX CW on upper or lower
sideband. Unique saudio elreuit

e

WATERS = .  [THWESiE %
MODEL 361 ' '

[ ides itoring 1d 3 | . __“ el
: mixing incoming cigmats ¢ Model 361 . .. $92.50 (Less batteries)
i

e e e e RS e e A e e e L A et e e L e

noducins . fYfog CLIPREAMP™ |

to increase your “talk power”

- s A solid state clipper-preamplifier, the brand new Wa- Tuar:*-:‘;; : :

== Llers CLIPREAMP will increase your intelligibility and Syl CUPREA’MP
talk-power up to 4 times when band conditions are
lough! Self-powered and weighing but 6% ounces, S -
CLIPREAMP installs externally between microphone | el COMPR LEVEL

< | e and transmitter in a matter of minutes. Front panel . . -,
a % @i controls switch CLIPREAMP IN or OUT, OFF or ON, | : _ )
== and permit Compression-Level adjustment to individual . L LLVRCES

we  requirements. Input: 100K ohms; Output: 50K ohms;
o, #= Voltage Gain: 10 DB nominal: Power: 9-volt battery.

Model 372 - $21.95

e
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' =5 See all our new goodies at the Sideband Show — Statler-Hilt

- WATERS

MANUFACTURING INC.

WAYLAND, MASSACHUSETTS
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Charles Pirolo
N74 W22138 Valley View Rd.
Sussex, Wisconsin

Cartoons by Wayne Pierce K3SUK

The Ham

The road to becoming a Ham is as

exciting as the

It is hard for me to remember when 1 first
wanted to be a ham. I never wanted to be
anything else but a ham.

I was born June 1, 1928, in Minneapolis,
Minnesota. I have a younger brother, Del-
bert, who lives a conventional life in Cali-
fornia teaching exceptional children. My older
sister, Dolores, is happily married and has
thirteen children. My mother was a beautiful
woman who loved to cook Sauerkraut mit
Schweinekotletten, a German dish of sauer-
kraut and pork hocks. My father never under-
stood me and left home when I was sixteen.
I never saw him again.

My lite was a complete waste until I was
in the fourth grade. I was a small, fat kid
whom nobody loved and everybody teased. I
never played with the other kids at recess. To
fill my lonely hours I read Boy Electrician
and dreamed of becoming a ham.

AT,

| spent my lonely hours reading the Boy
Electrician .

road to stardom

| slept on the bar of solder and dreamed of
becoming a ham . . .

Miss Ludwig, my fourth grade teacher, saw
a ham under all my fat. She liked me. One
day she gave me a two pound bar of solder.
She said it would help me become a ham. I
carried it everywhere I went. I enjoyed flip-
ping and spinning it in my hand. I loved its
smell and smooth texture. It was then I dis-
covered I commanded everybody’s respect
when I carried it clutched in my fist. At night
[ would sleep with it under my pillow, and
dream of becoming a ham. I never lost that
dream.

When I was eleven we moved to a large
apartment building in Cincinnati. This was to
be another turning point in my life. It was
in this apartment building I met Joe Schultz.
He gave me my first real start. I remember
Joe. He slept late every morning because he
would CQ late into the night. I ran errands
tor him to the delicatessen. He loved dark
sour rye bread, hard salami and beer. In re-
turn, he gave me the privilege of watching
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iim work. It was a great time for a boy to
e alive.,

I fell under the spell of Joe Schultz. I can
till see him wrapping a transmitting coil, his
:ap pulled down to his heavy eyebrows and a
wge black cigar hanging in the corner of
1is mouth. He was the kind of ham that few
sounger men have the privilege of seeing to-
lay. He built his own rig up from nothing.
'his is the sort of thing you don’t find among
oday’s hams. They've gone commercial.

Joe worked hard. His entire apartment was
1is shack. Joe never kept a junk box—there
vas a place and purpose for every goody. No
ancy soldering gun or rosin core solder for
loe. Just a good old three pound soldering
ron heated on the gas stove. Joe loved to
vork in the dark and he always kept the
shades drawn. On the wall was large photo-
graph of a thin man with a little mustache
and piercing black eyes. His arms were fold-
ad: he wore a kind of band on his left arm with
1 crooked indian cross on it. Joe would look
ap at the picture and would tenderly put his
hand on my head. “Ja, you would do vell in
der Jungvolk.”

The hours I spent with Joe were the only
really happy hours of my life. I watched and
listened—a small, fat kid among a giant. I
soaked up the smell, the sight, and the sounds.
It was here I learned the basic essentials of
being a ham. Hams aren’t born. It isn’'t some-
thing you can inherit. You can’t learn it from a
book. Being a ham is an instinct, something
that blossoms from within. Then came that
crazy day when Joe told me I had a ham’s
instinct. My head swirled and I felt in my
heart I was destined by fate to become a
ham. Never for a moment have I lost that

feeling.

While neighbor Joe Schultz wound a trans-
mitter coil, | watched enraptured . . .

id ADB/~LUl 1080

Father reported Joe to the FBI . . .

My life has been filled with tragedy. I re-
member the day I told my father I was going
to be a ham like Joe Schultz. He flew into a
rage. Hams like Joe were looked down upon
in those days. People, especially my father,
had no use for them. Father shouted that this
whole thing had gone far enough. he was go-
ing to stop me. But he couldn’t destroy the
dream.

Yes, there was tragedy. Father reported Joe
to the FBI. I remember the day when I came
home from school and found Joe’s apartment
door open. His transmitter, power supply, and
key were gone. I cried. Joe was gone! The
apartment was a mess with Radio magazines
scattered over the floor. They were some-
thing nobody wanted. I remember the strange
chill when I found Joe’s soldering iron under
an old Radio. 1 have never used it. I carry it
with me even today. Each time I look at it,
I recall those happy days—the dahdit didit
didahdidit’s, the anticipation, the warm glow of
the parallel TZ-40s, the smell of the sal am-
moniac block—those were the days!

I suppose becoming a ham is largely a mat-
ter of getting the breaks, and I've had my
share of them. I remember my first big break
came when I was in the eighth grade. I was
chosen to construct a transmitter for our sci-
ence demonstration. I had just two days to
solder my spark coil, capacitors, and key. It
was either sink or swim.

I remember the night of the science demon-
stration. All the parents were there. Mother
was so proud. They were fascinated with the
way my rig arced. Even the government sent
two men just to inspect my work. I told them
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I built it myself. Hand craftsmanship! You
don’t see much of that anymore.

That night father flew into one of his rages
about my becoming a ham. He told me I had
to stop. But nothing could stop me from do-
ing what I knew deep down I had to do. I
was going to get a license no matter what.

Mother understood and stood beside me.
She read the letter the men from the govern-
ment gave father. Her eyes misted over. She
squeezed my arm but never said a word. I
knew then it would be all right, She and father
fought late into the night. When the shouting
stopped, I knew he had packed his bag and
left home again.

When I was in high school, I build my first
sustained arc transmitter. It was during those
years I developed and polished my code style.
I read Radio until it soaked into my pores.
Those were the heady years when I learned
didah to dahdahdidit. Becoming a ham is not
so much in the knowing, but in the feeling.
When I was eighteen, I almost got my first
license. My feet never touched the ground.

I was studying for my first license when 1
married my first wife, Susan Maycomb. We
had a daughter, Betsy, who could tell a re-
sistor from a capacitor by the age of three.
Susan was a pretty girl with flashing dark-
brown eyes. In-law problems ended our mar-
riage. Her father was strictly SSB.

My second wife, Mabel, talked me into tak-
ing a regular job with a large company. The
pay was great, but I knew something was
wrong. The parts I soldered had the dreary
sameness about them. I was just repeating my-
self. T could tell from the cold solder joints
[ had gone stale. The company said if it was
the air I wanted, they would give it to me. I
was free again and my second wife left me
several weeks later. I learned you cant be a
ham and have a job and a wife at the same
time. This is the mistake so many younger
men make. They divide their interests.

I went back to live with mother. She was the
only one who understood what it means to be
a ham. She understood when I turned the
living room into my shack. Some people were
critical because my mother supported me dur-
ing my early years. But I never flinched once:
[ knew she could do it. Good old mother—she
gave me quite a start the day she grabbed my
open transmission lines. She understood when
I explained enclosed lines don’t radiate freely.

My first rig went west, but I didn’t mind.
I was a full time ham again. But something
was wrong. I blew too many jugs. 1 was
searching to find myself. Nothing seemed to
click. I felt I was finished.
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Then it happened. 1 was almost asleep one
night when the words thundered into my
sleepy brain. “Build what you know.” Tha
was it! I dragged myself out of bed and start
ed to build my first modulated high frequenc
arc transmitter. It was wonderful.

The morning began to break for me. Insteac
of fumbling with narrow band transmitters, |
built broad-band rigs. I saw transmitters a
a whole, not just parts. Little by little I learnec
System hamming. If something wouldn’t click
I would relax and let it simmer. Slowly the
answers would come from the depths of my
being. A warm glow inside would give me :
sense of satisfaction and everything seemed tc
build itself.

This was the way it was with my first rig
and this was the way it was with every rig
since. To this day I can never start a rig
without a sense of tremendous pressure. I be-
come keyed, tensed, modulated, nervous, sup-
pressed, impatient. I swear, smash a vase o1
break a window. Every nerve is raw, open and
waiting for inspiration. This is the time a rig
arranges and rearranges itself in my mind.
Then it clicks, and I sit down and build. 1
become relaxed when I work, but the sense of
responsibility remains.

When I became older, I realized there were
other hams—young, struggling—less fortunate
than I. I dedicated myself to helping them. I
borrowed a thousand dollars from my mother
and invested in surplus equipment. I care-
fully washed the jugs and bottles and beau-
tifully relabeled them to make them easier to
read. I reconditioned thousands of parts. I
introduced them into the hungry ham market.
Success was immediate and I was able to re-
tire after two years. I retired with a deep satis-

7
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-
| carefully washed the tubes to make them
easier to read . . .
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Success brought a Rolls Royce . . .

action that I had helped many young hams
ret their start.

We hams are a strange breed. On the sur-
ace we appear to be ordinary people. We
augh, drink, and dabble in the banal pleas-

ures of the world. But underneath this false
exterior there is a deep sense of humility.
Striving to become a ham has given me
some of the material pleasures of life—a fishing
retreat in Wisconsin, a hunting lodge in Cana-
da, (mother likes to hunt and fish), a Rolls-
Royce and so forth. But these are not impor-
tant. Building a rig is all that matters to me.
It's the soaring ecstasy, the flying to dizzy
heights, the tingling of every nerve. To this
day I can never go anywhere without Joe's
three pound soldering iron. It reminds me of

what I was and from what depths I climbed.
. s o PIHDIO

— _—

Pres Graham W4FDA
Fleet Sonar School
Key West, Fla.

Improving SSB Performance of the SX101

SSB reception can be improved immeasur-
tbly by the addition of a product detector in
iny of the SX101 series receivers which have
nly a diode detector.

Referring to Fig. 1 and the receiver sche-
natic, this is a step by step way to do it.
No holes must be drilled and the receiver
nay be returned to its original condition in
1bout a half hour.

First, build the circuit in Fig. 1 on a 7 pin
niniature Vector socket, mounting all com-
yonents on the socket extension. Mount the
Vector socket on a small L-shaped piece of
tluminum and secure to the side of the chassis
vith one of the bolts holding the side brace.
lemove S5 and replace with a spdt toggle
wwitch. Solder together the two wires removed
tom old S5, and tape. Make connections to
ilament and B plus. (B plus connects to

il A AL YIRS E

C87B). Remove bfo lead from pin 1 of V7 and
connect through a shielded lead to pin 1 of
the product detector. Connect a shielded
lead from pins 2 and 9 of V7 to pin 7 of the
product detector through the 5pf capacitor.
Do not disconnect any leads from pins 2 and
9 of V7; the output from the last if is fed to
both the diode detector and the product de-
tector at the same time. Connect the center
of new S5 through a shielded wire to the side
of C89 that goes to S2A. Disconnect at S2A
the shielded lead coming from pin 6 of V7
and reconnect to the upper end of new S5.
Connect a shielded lead from the bottom pin
of new S5 to pin 5 of the product detector.
This completes the construction. The only
thing left is to recalibrate the bfo. This is done
by removing the knob and adjusting the shaft
(L16) to a point where the carrier of an
AM signal will remain at Zero Beat when
switching from uppr to lower sideband. The
knob is then reinstalled with zero at the mark-
er.
You may have noticed that the bfo is left
on at all times. This has absolutely no effect
on the AM operation of the receiver. You will
also notice that the gain may now be kept
much lower on SSB, the SSB signals will be
cleaner and sharper, and the lkec position may
now be used for SSB reception. The bfo no
longer affects the S meter; it will read zero
on SSB & CW in the absence of signals and
noise. Dig in and have fun; you don't really
need a new receiver.
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Converting The
Heath CB-1

To Six Meters

Because of the crowded conditions on the 11
meter band, it is almost impossible in this area
to use a receiver that has a regenerative de-
tector. For this reason Heathkit CB-1 trans-
ceivers are becoming available quite reasonably.
These units have a lot more life left in them
since, with a little conversion, they make won-
derful mobile and low power fixed six meter
stations. The receivers are extremely sensitive,
are insensitive to ignition or similar noises, and
selectivity is fine for most mobile operation.

The conversion is simple. Remove the 12
mmfd condensers that are across each of the
four coils. Remove four turns from each of the
coils. Remove the 2.2 mmfd condenser between
the t-r switch and the antenna coil. Tap the
coil 1% turns from the cold end and connect a
470 mmfd condenser between the tap and the
t-r switch. Remove the coil from the trap and
connect the antenna lead directly from the jack
to the switch. Break the lead from the ground-
ed side of the link and connect to one side of
trap trimmer. Connect the other side of the
trap trimmer to ground. The trimmer will work
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Conversion to 6 meters.
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8 mc conversion.

as a loading control (see Fig. 1). The basic
conversion is now complete. Insert a 50 mec
third overtone crystal in the crystal socket,
tune up the transmitter and receiver, and you
are on the air.

For those who would like to use 8 mc crys-
tals, it is necessary to add another tube to the
rig. The circuit is shown in Fig. 2. To use the
extra tube on battery operation it is necessary
to add a 47 ohm 5w resistor to balance the
currents in the heater circuit. The tuning is the
same as a standard transceiver except there is
an extra coil to tune. There are also several
other improvements that can be made (front
panel tuning, etc.). For details of these see
“Modifying The Lafayette HE-35," 73 Maga-
zine, Feb. 1962, p. 54. Some of the HE-35
modifications can be adapted to the CB-1 (now
converted to Heathkit Sixer). For a few dol-
lars and about an hour’s work, you can have a
rig that will equal many of the more expensive
transceivers in performance.

. .« . WA2INM
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“I do a lot of 6 meter work since I act as net control for
| the Michigan, Ohio, Pennsylvania SSB Net and in addi-
| tion, stations from other midwestern and eastern states
check . My 10 element commercial beam with a 24
boom has met with several aceidents due to high winds.”

“Recently, I purchased and installed your new Coveya-6
beam antenna. To make a comparison with my previous
10 element beam I went on the air without revealing the
change. You'll be glad to know that the results surpassed
the performance of 10 element beam and besides, I ob-
tained these additional advantages:
1. Better front to back ratio for receiving — at least
25 DB.
2. An improved forward pattern.
3. Much wider coverage of forward pattern on trans-
mit, thus eliminating moving the antenna often.
4. Very low VSWR — 1.1 to 1 across entire band.

5. Completely weatherproofed assembly making
weatherproofing spray unnecessary.”

“My greatest satisfaction was the ability of the Coveya-6
to reach out and get the long distance ground wave sta-
tions. All comparison checks in the log book were very
favorable to the Coveya-6.”

Elmer D. Sauers, WASAUZ, Akron, Ohio
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G. Lambertson W4BV
512 Hatchet Drive

Fayetteville, Tenn.

An mexpensive
GG 813 Linear.

The Big Bang

In the era "BGS”?, the art of ham radio was
rather simple. Perhaps it was even crude com-
pared to modern modes of communications.
If you wanted to transmitt, you had to hunt for
materials you hoped you could make the parts
that would give you the results you were look-
ing for. In other words, if you could not make
the parts, you were not on the air. When a
project was completed, it looked like some-
thing that should not happen to wire, tin cans,
tin foil, copper tubing; but it worked!

For my money, one of the big thrills of ham
radio is just about to fade away—to sit down
and figure out a circuit, design the rig, give
it the old smoke test, kill all the bugs, keep
your neighbors on speaking terms, call CQ,
and have someone come back with a big fat
5X9!

Then came the era “AGS”®. With a bit of
time on my hands and drifting back to the
dark ages, I thought I would like to see what
would happen if I tried to figure out a simple
linear using as few parts as possible.

So I sat down and came up with the cir-
cuit shown—keeping in mind we have to live
under FCC regulations, a few simple elec-

* “BGS"—Before Goodie Stores.
UEAGS"—After Goodie Stores.
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tronics rules, and the fact these rigs can kill
you quicker than you can give a break-break.

After a few smoke runs, I decided that all
I had in mind could be put in a cabinet
12 x 12”7 x 12”. A pair of 813’s was the
choice; they are rugged, tough, and still on the
surplus market at reasonable prices. They do
not require forced air.

I took the sketch in hand and went to the
local welding shop. In no time at all the trame
was constructed from %” angle iron. Corners
were spot welded, and a flat piece of the same
material was welded 3%” from the bottom of
the frame to the top of the cross piece. This
was necessary to allow the flat deck aluminum
plate to be held in place. The flat deck
plate was cut to allow the piece to fit snug
inside the frame, even with the outside of
the frame, making a good rf shield to the parts
placed below the deck.

The front panel was cut 125”7 x 1247,
which allows a % edge around the cabinet.
When placed on rubber feet this gives some
protection to the side walls.

One of the photographs shows the underside
of the flat deck plate, the trimmed corners,
the two 813 sockets, the filament transformer,
the B&W FC-15 choke (I might add, this is a
must to avoid headaches), the high voltage
feed-through insulator, the four .01 by-pass
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capacitors—two at the hot end of the 10-volt
filament, one from the BNC connector, and one
across the filaments. The 813 sockets were
wired as shown. The pins, except filaments,
were grounded under the 8/32” pan head
screw.

The back wall was made from aluminum
held in place with aluminum 90° angle. A
five pin socket was used to the common ground
and the incoming 115 volts ac. The Johnson
feed-through insulator is shown to the right
side with shielded high tension wire.

The top of the flat deck shows the place-
ment of parts: the two 813's, the NAT R-175A
plate choke with the 500 mmfd door knob
by-pass, the top of the high voltage feed-
through insulator, the globar parasitic choke,
the blocking condenser with copper straps in
place, and the two wires for the 500 ma me-
ter.

There are a few comments regarding the
back side of the front panel. The Johnson
229-202 is mounted on a small sub-bracket
secured to the front panel by a piece of % X
%” aluminum held in place by 6/32” flat-head
screw in a counter sunk hole.

The variable inductor is placed on its brack-
et to allow %" clear of the front panel and 4”
bearing connector. The rotor must be insulated
from the ground. The copper strap shown on
the plate tuning condenser and the strap on
the right side of the variable inductor, go to
the top of the blocking condenser secured by
a pan head 6/32” screw. A short piece of
copper strap is soldered to the other end of
the inductor and then to the roller of the in-
ductor.

The antenna tuning condenser on the left
is wired as follows: The roller of the inductor

Ld AN/ TOSE

L
Ca an-unu%{h}i_a fjf

I M

R-1—Glo-Bar-Fr-O51 6 Turn 14 wire

C-1—.00- Centralab-858-5 HI1-K

L-1—National R. 175-A platechoke

C-2—500 mmfd. door knob capacitor

C-3—Cardwell pl-8048 20/220 mmf Vari-
able Condenser

C-4—Cardwell pl-8013 50/1500 mmf
Variable Condenser

L-2—E. F. Johnson #229-202-2 Variable

Inductor

L-3—National-R-300-1 mh. chore R.F.

and the stator are connected to one side of
the 0-5 rf meter. A word of warning: Do NOT
tune this rig with high voltage applied unless it
is connected to the antenna or a good dum-
my load. A light bulb is not a good dummy
load. Should you try to load up without a
proper load you will blow this meter out.

The output of the rig is carried to the Am-
phenol bulk head feed-through by the short
piece of RG8/U secured to the rf meter. The
braid is grounded under one of the meter
SCrews.,

The 1-mh rf choke shown on the left side
of the antenna tuning condenser is connected
to the stator side of the condenser to a ground
on the condenser. Don't forget this one, or you
might be sorry.

The back of the rig should not need many

Back of front panel.
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Bottom view.

words. To the left top is the Amphenol an-
tenna connector; on the lower right bottom
is the grounding lug. Left to right: The BNC
input from exciter, 5 pin socket, ground be-
tween power supply and rig, the 115 volts ac,
bottom pin NC, two top pin ac coltage, and
pins below are ground.

The frame is enclosed by perforated alumi-
num secured by tapped 6/32” pan headed

2

4 SCrews.

Operating the rig is very simple. If you wish
to raise freuency, you turn the spinner knob
to the right. To lower the frequency, turn
spinner knob to the left.

The front view shows a white dot on the
plate and antenna condensers. When the two
dots are at 12 o'clock, the two condensers are
at low C, or the stators are in full mesh.

An incoming signal from the exciter will
produce a reading on the plate meter. Say the
signal from the exciter is at 3900 kec. You don't
know where the variable inductor is positioned.
Suppose it is in the middle of the coil. Turn
spinner knob to the left until the plate meter
starts to fall. By the use of the plate tuning
condenser and the wvariable inductor vou
should find a point of resonance of approxi-
mately 10 to 15 mils on the 0-500 plate me-
ter. At this point, leave the inductor as is. By
the use of the plate tuning condenser and the
antenna tuning condenser, you should be able
to load the rig to 450 mills, or above.

Remember every time vou change the set-
ting of the antenna tuning condenser, you up-
set resonance, so re-dip the plate tuning con-
denser.

30

Top view without panel.

Static current for the two 813’s, with the
following voltages, should be (approximately):

1500 volts 30 ma
2000 volts 35 ma
2500 wvolts 40 ma
3000 volts 60 ma

The “watts per dollar dec carrier” of this
little rig as shown, using parts listed and volt-
age and current as indicated, should be ap-
proximately one-third the cost of the standard
linear amplifiers—2000 watt PEP ratings—be-
ing sold at current amateur net prices. Of
course, this does not include the power supply
which is not shown.

Any supply rated at 2000 to 3000 volts dc,
with a current rating of 500 ma should keep
you home free at all times.

The supply used here is a two section brute
force filter, having a three tapped primary,
giving a secondary output voltage of 2000-
2500-2850 volts ac. The rectifiers are 3B28’s.
Any handbook will show this supply and com-
ponents,

Summary

My QTH is far from ideal. Channels 4, 5
and 8 are approximately 75 miles air line;
channel 3 is approximately 125 miles. So TVI
is important. Thus far the neighbors speak,
even pet my bull dog. Phone doesn’t ring, and
that’s nice. Small town. I like it, and I don't
want to move. I might mention that the local
TV cable tower is within 500 vards air line on
a high hill. Turning my beam on same, run-
ning legal limits on twenty, fifteen and ten—
no reports from anvone.

. W4BV
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NOW! Your Choice of 9 CENTURY Models

FROM THE LEADER IN THE FIELD
OF TRANSISTOR POWER CONVERTERS

The [Tl 1718 CENTURY - 350 “B New

We are proud to introduce r.he CENTQRY 35_0 Input: 12-15 V. DC
Converter to the amateur radio fraternity. This

K : a4 Output at 13 V. DC In.
latest addition to the Linear Sysems’ line of 800 at 450 MA
quality converters provides the mobile operator 275 or 325 at 200 MA

with an economical supply that features reli- :
i . bR Bl e 0-125 V Bias
able performance and delivers maximum power e
at conservative ratings. Based on the design of i . e
the CENTURY, with its cool, quiet, efficiency. v
the 350 carries the same proven quality guaran-
tee that has distinguished the products manufac-

tured by Linear Systems.

The L£el4'17.1§ CENTURY - 400

The first of the CENTURY converters to be Input: 12-15 V. DC
introduced, the 400 was designed to power Output at 13 V. DC In.

all transceivers, with features that marked B850 at 500 MA
it as a major breakthrough in the mobile 750 at 600 MA
supply field. Today it is proving its claim 650 at 700 MA
across the country as ‘‘the best supply 250/285/325 at 200 MA
money can buy.” 0-125 V Bias
$145.

The =113 [«]11] CENTURY - 500

Input: 12-15 V. DC

Recently added to the CENTURY line, the 500 delivers the extra power that is Output at 13 V. DC In.
needed for high power mobile operation. A pace setter for future mobile com- 1150 V at 450 MA
munications with its ever-increasing power ratings, the 500 is a quality power- 250/285/325 at 200 MA
house in a compact package. 0-125 V Bias
$165.

Note the Features of the Patented™ CENTURY Design:
* Finned extruded case for maximum heat dissipation. * Low ripple due to wave shape in circuit, producing
* Black annodize for rapid conduction of internal no damaging spikes.

heat to the fin surfaces. * Less critical of over-voltage on input.
* Patented circuitry requiring no high dissipation * Automatic circuit breaker protected.

starting resistors. * Reverse polarity proof.
* High degree of regulation for top 35B operation, * Cool—Quiet—Efficient.

producing clean signals.

* Regulation better than 10% no load to full load. * ALL POWER CONVERTERS
NOW SUPPLIED WITH CABLES

A POWER SUPPLY FOR EVERY APPLICATION

LINEAR SYST7TEMS /nc

Sk ke b s 605 UNIVERSITY AVENUE LOS GATOS, CALIFORNIA
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At first glance, this converter looks like an
ordinary single conversion converter. But the
final stage is not an amplifier but a second
mixer. The input coil to the last stage is tuned
to a nominal frequency of 25 megacycles.
There are two frequencies present in this coil:
the first if, 25.75 me, (50.5 mc minus the os-
cillator frequency of 24.75 me) and the oscil-
lator frequency, 24.75 me, itself which is used
twice. Q3, the second mixer, has an output
circuit tuned to 1 mec (25.75 minus 24.75
equals 1 mc). The net result is a double con-
version converter using only one oscillator
stage, and since both the sum and difference
frequencies are used there are no superfluous

Q
Z2NITT

505 Me

2NII79

Edward Pagel WA@HQA
1161 Xanthia St.
Denver, Colorado

A Better
Converter

hetrodynes left over to cause whistles and
squeals as you tune across the band.

While it was primarily designed for mobile
use, it will make a real fine base station or
portable receiver when used in conjunction
with a small transistor radio. All should be in-
closed in a metal box to prevent BC pickup.
A few turns of wire around the antenna coil
hooked between the converter output and
case ground should provide adequate coupling.

Construction

The converter was built on a phenolic board
cut to fit inside a 5% X 3 X 2%” Minibox. The
output cable, input jack and battery are
mounted on one end and the switch on the

Q2 Qs
2N2T7T4

| Mc
OUTPUT

TRIMMER
25-280
L

100

| Mh

Sl K

CRYSTAL et
8.25 Mc

65K oK

Ol ggoe 1100

oL+

Coil Data
Va4’ slug tuned coil forms
1= L1—10T #23 hookup wire

2475 Me

L2—2T on cold end of LI
] L3 & L4 same as L] & L2
ﬁ_ L5—20T #26 coil wire

L6—4T on cold end of L5
L7 & L8 same as LS & L6

10 Le

32
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Inside view of converter.

other. Major components are mounted on the
board in the same relative positions as shown
on the schematic. The input and output stages
are at opposite ends and sheilded cable is run
right up to the circuit terminals to prevent
stray pickup. Keep all leads short.

I used an internal battery to simplify in-
stallation, and to avoid BC pickup and ignition
noise from auto wiring. Current drain is only
4.5 ma.

Tuneup

Get the oscillator going first, then adjust
the other coils for best response. After in-
stalling the converter in your car adjust the
output trimmer for best reception on 6 meters.
Switch to BC and adjust the antenna trimmer
on the car radio for best broadcast reception.
Repeat until no further improvement is no-
ticed.

As may be expected, a super-sensitive re-
ceiver will pick up considerable ignition and
other electrical noise when used mobile. It is
assumed that suppression components will be
installed on vour own vehicle. However this
does nothing for noise from other less con-
cerned motorists. It is highly recommended
that a tube type series gate noise limiter be
installed on your auto radio. Circuits designed
for citizens band mobiles work quite well.

ANTENNA

4

&= TO CAR RADIO INPUT
o]
O = TO CONVERTER QUTPUT
|"C = TO CONVERTER INPUT
| & METERS
| ©
-£ ‘C = — 9 VOLTS TO CONVERTER
— 9V MUTE SWITCH
— » IN TRANSMITTER
. | :r"fc
i %

.. WAQHQA

Conneclors Mounled
on Back

Connectors Mounted
on Side

Models 550A-2 and 592
are single pole, 2 posi-
tion switches with
UHF-type connectors.

T E..J
e

MODEL 592

Conneclors Mounted Conneclors Mounted
on Side on Back

Models 550A and 590
are single pole, 5 posi-
tion switches with
UHF-type connectors.

..l

MODEL 550A MODEL 590

Connectors Mounted Connectors Mounted
on Side on Back

Models 551A and 591
are 2 pole, 2 position
special purpose
switches with UHF
type connectors. De-
signed for switching
any RF device in or out

MODEL 551A of series connection in MODEL 591

coax line circuits,

PLUS A FULL LINE of single and mul-
tiple-gang units with choice of ““UHF"’,
“BNC’’, “N"” and Phono-Type con-
nectors (write for literature).

The New Switching Units shown above
have the following specifications:

Power Rating: 1KW amplitude modu-
lated, impedance 52-75 ohms—Fre-
quency Range; Audio to 100 MC—
Cross Talk; —45 db between adjacent
outlets (at 30Mc) —60 db between
alternate outlets.

See your local Distributor

or write direct for literature
A SUBSIDIARY OF RENWELL INDUSTRIES, INC.

BARKER & WILLIAMSON, INC.

BRISTOL, PA. « Telephone (215) 788-5581




Jim Foster K7ZFG
730 Riverdale
Gladstone, Oregon

Hints for Microwave

Many interesting articles on microwave have
been written. This article merely condenses
these into practical ways to start.

The three main objections to the use of
microwave frequencies are: 1) too complicat-
ed, 2) hard to find parts, 3) nobody to talk
to on these bands. Let’s take these one by
one:

To counter the first argument one must
first look at some of these articles on the sub-
ject. For instance, my first construction project
was the Beer Can Polaplexer! for 3300 mec.

This project involved obtaining a klystron
(a tube for microwave frequencies), a mixer
diode, an octal socket, an old coax fitting, a
piece of copper tubing and a beer can. The
total cost was $3.05 (and they say microwave
is expensive)! As for a power supply, I used
an old stand-by, two vr tubes in series. This
is a lot simpler than the electronic regulation
specified in the article. Just be careful; the
klystron shell is hot with B+,

One power supply providing regulated B+
of 300 volts and a regulated variable power
supply of negative 0-150 volts should power
all of your different units. The negative volt-
age on these tubes need not be elaborate
as the current drain isn’t more than 7 micro-
amps.

The next band I tried was 10 kme, using an
old radar receiver module. I stripped this
down to the waveguide, mixer crystal mount

Y‘ FARABOL A

KELYSTRON

o0}
POLAPLEXER

Block diagram of system.
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and then mounted an octal socket above the
injection hole for the tube output probe.

Tubes for this band must undergo a slight
modification. File off the weld on the strut
bolts and then turn the bolts until they be-
come tight (usually about two turns).

The next band encountered was 2.3 kme.

Some interesting articles on this band were
“CQ 240072 and “Pulse—a Practical Tech-
nique”.? In the first article a super-regen
transceiver was described. It could be put on
1206 mc by changing the cavity. The cavity
used for this transceiver is somewhat difficult
to construct, so I'd use the one described in
the 1955 ARRL Handbook. The pulse article
described a wide-band transmitter, and re-
ceiver for better efficiency on this band.

5650 mc seems the hardest nut to crack.
There is a shortage of parts around, but it
was found that it was because of a lack of
tube listings. A couple of good articles on
this band were: “Amateur Duplexing on 5650
me, * and “Experimental Transceivers on
5650.7% The first article describes how klystrons
work and how to operate them. The second
article describes an operational setup. The afc
is worthy of notice since it allows the tubes
to “track” each other.

To counter the objection as to the avail-
ability, parts can be obtained from wvarious
wholesale houses and surplus stores. For 3300
mes, the 726A klystrons are available from J.
J. Glass for $2.50 each. The 428A (order
WL428-a) is available for about $6.50 each.
and will work in the 5650 mc band.

As tor the 10,000 mc band. the 723 tube
can also be obtained from J. J. Glass. Don’t
order the 723a, 723b, 723a/b, or 2K25. as
these are the same tubes as the 723. and
usually cost more. These tubes cost $2.00 ea.

An if strip (see block diagram) can be ob-
tained for 95¢ (less tubes) from Columbia. A
few 33c tubes should get this going in short
order. Mixer diodes can be obtained for 4-5
for $1.00.




I F AMP

Connections to if amplifier

Sockets for klystrons must be modified. Drill
out pin 4 of an octal socket to accept the
»0ax probe from the tube. Waveguide can be
btained, but it is usually high priced, so use
old pipe, beer cans, fruit juice cans, etc.

A polplexer is a device that allows you to
operate duplex using the same tube as local
oscillator and transmitter. The mixer probe is
90° out of phase with the tube’s output probe.
[t would be best to mound the diode antenna
at the same place as the output probe. Since
this is physically impossible, it's mounted »
wavelength from the tube’s probe. All of this
is mounted in a waveguide.

Waveguide is a form of a high pass filter
that will not pass any frequency lower than
a halt wavelength of its inside diameter. The
tube should be placed a quarter wavelength
from the sealed end of the guide. An injection
probe should be placed at about 84% of the
half wavelength (see illustration). The mix-
er probe’s length, and the injection screw
should be adjusted for maximum xtal cur-
rent. The probe is adjusted by a slug. See illus-
tration.

A few rules concerning these units are:

1) Make sure that the waveguide is basi-
cally free of dents.

Klystron:
Picture on
left,
connections
at right.

........

KLYSTRON
‘ SOCKET

y INJECTION SLUG

‘hm—\

Q-1 IL.F
ouT
L
MA SLUG
BYPASS
CAP
oUTPUT
\ CONNECTOS
!f_DETIu

UHF COAX CONMNECTOR

INJECTION KELYSTRON
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POLAPLEXER

2) If you use a big dish, check frequency
before installing into antenna. This can be
done by an outgrowth of Lecher wires. Hook
up a 0-1 milliameter to the if output. Next
place a piece of metal plate about half wave-
length from the end of the waveguide. Move
the plate, and look for a dip in crystal current.

Mark this spot, and move the metal until
another dip is observed. Measure this distance
(in centimeters), and then use this formula:

150
% wavelength

3) Use the same if at each end so that both
stations will track each other.

As for the third excuse (nobody to talk to).
build two and loan one to a friend.

Dishes

The hardest part of getting on microwave
is to find an antenna. A few surplus houses
have them for sale. Fair Radio Sales has a
nice one for less than $25.

Remember to mount the polplexer at dead
center, and out from the dish about % the
diameter of the dish.

frequency in kme =

KLYSTRON

> 0- 180 VDC
MODULATED

—~OuTPUT
s P
B, v
I B8
B mvf-—T
QUTPUT =——
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Richard W. Solomon WI1KSZ

New Power Tube

A few months ago at the IEEE show in New
York City, the Tung-Sol Electric Company
introduced a new tube, called the 8236. It is
a multipurpose beam power pentode built
mainly for use in horizontal output circuits
and rf power amplifier. In most cases it will
directly replace the 6DQ6, resulting in cooler
operation.

The tube itself has a carbon anode, and
this type takes plenty of abuse, and a boro-
silicate, or hard glass bulb. This lets the tube
operate at 250°c continuously. In ICAS ama-
teur operation, the tube can take a maximum
of 1200 volts on the plate with a maximum
plate current of 230 milliamperes. Efficiency
runs about 70% up to 30 megacycles, with
some drop-off above that. Typical operation,
as amplifier up to 30 megacycles is as follows:

plate voltage 700 900 volts
screen voltage 140 145 volts
grid bias -5 =7 volts
plate current 200 225 ma.

screen current 14 11 ma.

grid current 3 3.5 ma.

drive 0.25 0.25 watts
power input 140 200 watts
power output 105 140  watts

3 12AX7 s12AX7 6C4

The major use of this tube as I see it will
be as SSB linear amplifiers, but my use was
as a modulator. With a pair ot these tubes,
and 1000 volts on the plates, I got 165 watts
output. This was sufficient to modulate a 330
watt transmitter on 50 and 144 megacycles.
The schematic is straight forward, and the
only special item is a modulation transformer
obtained from the surplus market. But any
transformer in the 100 to 150 watt region
will work all right.

The modulator I built occupies a 5 X 10 X 3
chassis and presently runs 125 watts output
with 750 volts on the plates.

Further experimenting with this tube is
planned on 6 meters and as a SSB linear
amplifier.

The best news has been saved 'til last: the
price is lower than the good old 6146.

. WI1KSZ

Notes

All capacitors in mfd

T,—Stancor A-63-C

T,—Barry 125 w modulation transformer
adjust bias for resting current of 40 ma

8236

> SIMPLE-TO-INSTALL,

- 1 KW P.E.P. Mono-Band Kit
e ~ 2 KW P.E.P. Mono-Band Kit.

. BROAD-BAND
"BALUN"

and 80 thru 10 Meters

W “BALUN" FED INVERTED “V” ANTENNA KITS
HI-PERFORMANCE ANTENNA SYSTEMS:

Mfd. Write
... 1KMB1V/81K, .. $19.95* under Pat, for TELREX
.. 2KMB1V/81K . .. $22.95* 2,576,929 PL 65

*Kit comprises, encapsulated, ‘““Balun,"” copperweld, insulators,
lus installation and adjustment instructions for any Mono-
Iso availahle 2, 3,4, 5 Band Mudels

-
% > SCR MOD
&
y di== | » SCR
” -
= l 5 HV MOD
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% ‘I" ¥
8 3> Hy
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=125V
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ASBURY PARK, NEW JERSEY H



IT'S THE SAME LITTLE OLD BOX

1962 SWAN SINGLE BANDER —
1 BAND — 180 WATTS — $275

1963 SWAN 240 — 3 BANDS — 240 WATTS — $320

2S00 4.

s F A Fa
-A ,TLATE i0AD & - &

COARSE
FimE

A F. GAIN REC. TUMNE-CW RF. GAIN

P e T e

now e S WA N-35 O mwanscaver

5 BANDS —400 WATTS 4ny #3993

©35 - 40 me, 70 - 75 mc, 13.85 - 1435 mc, 400 watts SSB input

210 - 215 me, 285 - 29.0 mc (10 meter full 320 watts CW input
coverage kit available.) 125 watts AM input
e Transistorized VFO, temperature and voltage stabi- e Sideband suppression: 40 db
lized. Carrier suppression: 50 db
® Precision dual-ratio tuning. Third order distortion: 30 db
® Crystal lattice filter. ® Lower sideband on 80M and 40M.
e ALC ... AGC. . . S-Meter. Upper sideband on 20M, 15M, and 10M.
® 515 in. high, 13 in. wide, 11 in. deep. (Opposite sideband kit available.)

WITH THE SAME RELIABILITY AND PERFORMANCE
WE'VE PUT IN ALL OUR LITTLE BOXES

ACCESSORIES: i
e AC power supply, matching cabinet

with speaker. Model 117-C.......... ... ... $ 85 SEE THE NEW SVfAN 35(:
12 VoIt DC Power supply. Model 412 . $130 AT YOUR DEALER'S NOW!
® Plug-in VOX. Model VX-1........oooveiveanaeeennna $ 35

sw‘" ELECTRONICS CORP.
Oceanside, California
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T'wo tubes and one
varactor get you on }52.

A Hybrid 432 mc Exciter

When the ATV bug bit me a short while
back, I had to take action. The first step, the
TV camera, was not too difficult. However, get-
ting the video on the air was another matter
entirely. Since I live in a mobile home, space
was the prime consideration. After looking at
photos and actual ATV stations, I was set
back somewhat. The space required was tre-
mendous (or so it seemed to me.) I then set
down all the things needed for ATV besides
the camera and TV receiver. The result was
four tubes and a great deal of semiconductors
to fit in a small cabinet on the desk top. Two
of the tubes and one of the fore mentioned
semiconductors are the subjects of this article.

The exciter for my rig had to be small and
not very hungry for power. Semiconductors
could have been used throughout, however, on
a cost basis this had to be ruled out. Therefore,
a compromise was made and the hybrid cir-
cuit was chosen.

The line-up starts with a circuit previously
published 1 but with minor changes. The heart
of the unit is a varactor diode. Although these

1. Amperex—Application Bulletin, 6360. P,

17.
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Ronald Vaceluke W9SEK
Buckhorn Ranch Trailer Park
Lot B-39

Des Plaines, lllinois

diodes are not in the “cheap” class, they have
many things in their favor which overcomes
some of the monetary objections. One of the
prime considerations is that they consume no
power other than their excitation. Another is
that the little devils are quite efficient when
tuned properly. My particular diode gives 75%
efficiency which is nothing to sneeze at when
thinking in terms of a 2C39 tripler for an ex-
ample. Another minor factor in their favor is
the fact that when used properly they have
practically an unlimited life span.

The particular diode I have chosen is a
IN4387 made by Motorola. This diode can
handle a maximum input power of 40 watts rf.
When being driven with a 6360, the 1N4387
can loaf along. No pains were made in heat
sinking this unit other than bolting it to the
mini-box chassis.

The line-up starts with % of a 6360 as an
overtone oscillator. This circuit drives the crys-
tal quite hard so care must be taken or you
may ruin your rock. The values of the capaci-
tive voltage divider shown worked with my
particular crystal but may have to be juggled
somewhat to give adequate output to the fol-
lowing stage. The 51 pf capacitor should be a

731 MACATZINE



V, 6360A

C, | #427-102 L * )T’D 5
4 e
;H.A- ELE I‘ vy TP3
A e
7-30
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P
GND.
A’ . B+300V
SCREEN

5D FIL. 63V
s 8| METER
1A=
¥
Le 5 -
TO L, & 25 = )
A? 777 /l 1

Coil Table

LT 15 turns #24 enamel V4" dia. slug tuned
form—-<close wound.

L2 5 turns #16 enamel—<close wound.

L3 5142 turns #14 enamel—center tapped
—9/16 long above coils wound on 9/32”
dia. paper form double slug tuned 3/16
spacing between L2 and L3.

L4 612" turns #16 enamel—center tapped

—38"" dia. each half of coil 5/16" long.
14" spacing between coil halves.

L5 2 turns #16 enamel. 338” dia. placed
at center of L4,

bit larger in value when firing up the oscillator
for the first time. When the oscillator is func-
tioning properly, then decrease the value, mak-
ing sure that the crystal can does not get ex-
cessively hot to the touch. The original article
I borrowed this circuit from used a 27 pf ca-
pacitor in this location; however, I found out
the hard way that this drove the crystal too
hard.

The second half of V1 is a conventional
tripler stage. Once again I had to deviate from
the original circuit which used capacity cou-
pling from the tripler to the final. This arrange-
ment did not provide sufficient grid drive in
the final stage. This was then changed to a
double tuned, inductively coupled configura-
tion, the result of which now produces a sur-
plus of drive!

V2 is a standard circuit for the 6360 as a
straight-through amplifier at 144 mc. A shield
is used across the center of the tube socket
which precludes the necessity of neutraliza-
tion. When this stage was first fired up, I
measured 20 watts output. After dropping the

MARCH 1965

L6 7 turns 20 4” dia.—38" long—tapped
2 turns from cold end.

L7 same as L6—no tap.

L8 315 turns #16 V4” dia. 2" long.

LS 2 turns 14 14” dia. 38” long.

L1O 3 turns 3/16” wide, 20 gauge brass
strap 38” dia. 118" long—tapped at |

turn from cold end.
Cl 2.7-10.8 E.F. Johnson 160-211.

C8, C9 1.5-9.1 E.F. Johnson 189-4-1.
C2-C7 .7-30 Johanson JMC 1902.

grid drive and screen voltage down to proper
values, the output was 17 watts.

This power is then coupled to the final
varactor tripler stage to give a total power out-
put at 432 mc of approximately 12 watts
which is sufficient to drive my 7457 final grid
modulated stage. A tripler with fewer com-
ponents can be used; however, the efliciency
will suffer. You will note that there are no
traps used here since this stage is to be used
in conjunction with a final that will have a
tuned input and output. Any 144 mc and/or
288 mc signals will be tuned out at the final
stage. If a tripler of this type is to be used as
an output stage into an antenna, then it may
be wise to add a few traps.

The entire exciter is built in a standard
10 X 2 X 1% inch mini-box. Detailed layout is
not included because you may wish to make
changes to suit yourself. The general layout
can be seen from the photos. Sharp eyed read-
ers will notice that the tube sockets in my
model are submounted but this was done only
because of a height-space problem in my par-
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Bottom view of 432Mc exciter.

ticular cabinet. Standard flush mounted socket
construction will do just as well. When wiring
the varactor tripler be sure that all coils are at
right angles to each other to prevent interac-
tion and stray coupling.

Wiring will of course follow good VHEF/
UHF construction practice. After checking all
wiring thoroughly, filament power can be ap-
plied. Plug a low range milliameter or volt-
meter into TP1, open switch S1 in final screen
and apply plate voltage. This should be kept
at about 200 for initial testing. Tune L1 for
maximum meter reading. Next L2 and L3 can
be tuned for maximum with the meter in TP2.
After this preliminary tuning, 300 V can be
applied and the crystal capacitive divider ad-
justed as explained previously. Now we can
proceed to adjust the coils in the final tripler
stage with a GDO. Then set C5 at minimum
capacity, put a meter in TP3 and put a
dummy load on the output. Be sure that your
load looks like a fairly resistive termination at
these frequencies. Close S1 and apply power.
Quickly adjust C1 and C2 for maximum read-
ing at TP3. With your GDO set to read out-
put, adjust C3 for maximum at L6 and C4 for
maximum at L7 (144 mc). Then set C6 for
maximum at L9 and C7 maximum at LI10
(432 mc). Put meter at TP4 and tune C5 for
maximum output on meter. Now go back and
adjust C1 thru C7 for maximum. The most
critical adjustment is the idler ecircuit C5 and
L8. It everything is working properly youlll
have the following readings: .75 ma at TPl
and 3 ma at TP2. Power output will be ap-
proximately 10 to 12 watts.

For those who wish to decrease the output
to drive a final, a 15 to 20 K rheostat can be
connected from V2 screen to ground enabling
the screen voltage to be lowered, thus decreas-
ing the plate current.

I would be interested in hearing from those
who construct a similar unit and their results.
['m sure you will be well satisfied with the op-
eration of this Hybrid.

My many thanks to Jerry WI9QXP for his
introducing me to varactors and their possibil-
ities.

Be seeing you on TV, I hope.

.. . WOSEK
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD

MODEL 440 TV CAMERA

-.

The VANGUARD Model 440 is built to
the same rugged specifications as our
Model 400 industrial camera and Iis
complete with self-contained synchro-
nizing generators, 4 mc. video ampli-
fiers, power supply, tripod base, and
TV transmitter with output in the 436-

450 mec. over

band. You can transmit

$149.95

Note:

short distances with the output from
the camera or drive a simple linear
amplifier for any power you want.
Sensitivity from one foot-candle to
bright daylight using our vidicon and
lens. Picture sharpness guaranteed to
be equal to the best capabilities of
any standard 525-line receiver.

VANGUARD Model 440

only $149.95 less
Vidicon and lens.

F/1.9 lens with focusing
“"C" mount—%$18.95

Type 7038 Vidicon

Grade A
Grade B+ $75.00
Grade B
Grade C

$85.00

$60.00
$35.00

Grade C may be any type
Vidicon new or used of our choice.
Guaranteed to give satisfactory serv-
ice for amateur use.

Save $3.95. Camera with lens and
Grade A Vidicon only $249.95.

Modular construction and printed cir-
cuits permit quick replacement and
servicing of major circuits. Weighs 12
Ehs,—geasmes approximately 814" x
[l ! H‘.

Model #440-X with crystal-controlled
horizontal scan available for only
$20.00 more.

Building your own TV camera? The following assembled and tested circuits will save you much time and money.

POWER SUPPLY with tripod plate—$28.00.
SWEEP and SYNC. GENERATOR. Tested and complete

with tubes—$18.00.
VIDEO AMPLIFIER
for 436-450 mc.

with MODULATOR and R.F. STAGE.
Tested and complete with tubes—$22.00.

FOCUS COIL and DEFLECTION YOKE. Professional quality
with full shielding and cosine wound yoke. Complete

with vidicon signal ring contact, yoke and tube clamp

—$36.00.

More parts available—send 10c for complete catalog.

Available in the following modules:

VANGUARD

TRANSISTORIZED CONVERTERS

Model

3008
2M 300-F

300-Q

300.C
6M 300-J
20M 300-G
CB 300-A
WWV 300-H
Int’l. 300-1
CHU 300-K
CHU 300-L
Marine 300-M
Aircraft  {300.Ne
FirEe&!’ullce 300-P
CUSTOM 300-X
MADE

New series 300 with 3 VHF-UHF transistors, crystal-

controlled oscillator, tuned R.F.

Nuvistor converters available from $10. Circuit modules
and government surplus equipment also available Send
10¢c coin or stamps for complete catalog.

For prompt shipment please include postal money order

VANGUARD LABS

stage and low noise
mixer. One microvolt sensitivity. More than 30 high
quality parts carefully assembled and tested. Measure
only 3” x 214" x 2”. Operate at 12 volts DC 4-5 ma.

connectors.

postage for all

Input me. Output me.  Price

144-148 50-54 $12.95 ppd.
144-145 .6-1.6 $12.95 ppd.
144-146 28-30 $12.95 ppd.
144-148 14-18 $12.95 ppd.
50-51 .6-1.6 $10.95 ppd.
50-54 14-18 $10.95 ppd.
50-52 28-30 $10.95 ppd.
14.0-14.35 1.0-1.35 $10.95 ppd.
26.965-27.255 1.0-1.29 $10.95 ppd.
5.0 1.0 $11.95 ppd.
9.0-10.0 .6-1.6 $11.95 ppd.
7.3 1.0 $11.95 ppd.
3.35 1.0 $11.95 ppd.
2-3 .6-1.6 $11.95 ppd.
121-122 6-1.6 $13.95 ppd.
122-123 .6-1.6 $13.95 ppd.
155-156 .6-1.6 $13.95 ppd.
Choice of 1 input freq. $14.95 ppd.

and 1 output freq. be-
tween .6 mc. and 160

mc.

All above converters are supplied with Motorola type
For two S0-239 connectors
75¢c. N.Y.C. residents add 4% sales tax.

or cashier’s check. COD’'s must include 20% deposait.
N.Y.C. residents add 4% sales tax. Include sufhicient
items
modules which are postpaid.

instead, add

except converters and circuit

Dept. H-3
190-48 99th Avenue
Hollis, N. Y. 11423




A
5\8—=Wave

Vertical

Antenna

R. P. VanFossen K4DJG
509 8th St. N.E.
Charlottesville, Va.

Having a desire to improve coverage from
my mobile station operating on 146.94 mc, I
have scoured every ham magazine and publi-
cation that I could find, ]no%ing for informa-
tion on the % wavelength vertical antenna.
Finding none, I decided to try and design one
myself. The following is the result of about
two days’ experimenting, and about four
hours work on the final assembly and adjust-
ment.

The antenna has a % wavelength radiator,
based loaded to resonance as a % wavelength
antenna.

The coil form is a ¥” dia. X 2” long cer-
amic standoff. The whip is made of a 30”
length of % diam. steel rod, with a length of
1/16” rod soldered to it to make a total length
of 47%"”. The whip was made in this manner
because I could not find any material of suit-
able length. The rod is a stock item at most
hobby shops and model stores.

A machine screw which would fit the ends
of the ceramic form was drilled through the
center with a 1/16” drill. A short length of
1/16” steel rod (the harder the better) was sol-
dered in the resulting hole so that the rod
is even with the end of the screw. The rod
was then cut to a suitable length to fit in the
base section of a G.E. rooftop antenna (the
screw-on whip base). The base of the whip
is inserted in a brass coupler made from a
%" length of brass tubing that has been tapped
for a machine screw that will fit the ceramic
coil form. A machine screw is screwed into

42

le— i DIA

SOLDERED ™|

- '.r’a DiA

Ll
le— WHIP 47 /2 LONG

SOLDERED

BRASS SLEEVE WITH SCREW
TO FIT CERAMIC FORM

4 7 TURNS # 14
CERAMIC STANDOFF INSULATOR

MACHINE SCREW
STEEL ROD

G.E. BASE

the coupler for a length of %”, the base of
the whip is inserted from the opposite end
and the three are then soldered together to
make a rigid unit. Care should be taken to
keep the solder off the threads of the machine
SCrew.

The whip and the screw with the steel rod
are screwed tightly into the ceramic form
(not so tight as to break the ceramic).

A length of #14 copper wire is then
attached around the head of the machine
screw. A coil of 4% turns, spaced about k", is
then wound on the ceramic form, and the end
of the wire wrapped around the base of the
whip. Both ends of the coil should then be
soldered in place. The whip is then mounted
on the antenna base by inserting the steel
rod in the base and tightening the two set
SCrews.

The antenna is adjusted by spreading the
turns or squeezing them together while watch-
ing the reflected power on an accurate reflect-
ed power meter. A liberal coat of coil dope
will hold the coil in place very well.

With this antenna, I have realized a gain
of about 2.5 db. The antenna has been dup-
licated here with the same success by another
local ham. It is easy to build, and 1 am sure
that many other methods of construction will
be brought to mind with just a quick look
into the junk box. Try this one; it works.

.. . K4DJG
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GOIT
A
SIGNAL
10
RADIATE?

MAKE YOURS A
REAL SIGNAL

. . . use a CUSH CRAFT ANTENNA!

Whether you are . . .

® TRACKING SATELLITES
® MOON BOUNCING

® DX-ING

® RAG CHEWING

@ WINNING CONTESTS

. you will do it better, more
efficiently, and at a lower cost with

a CUSH CRAFT ANTENNA.

-—

YOU WILL HAVE A SIGNAL THAT
REALLY RADIATES WHEN YOU BUY
| CUSH CRAFT . . . THE ANTENNAS
WITH A “PATTERN OF FIRSTS” IN
AMATEUR COMMUNICATIONS.

ANOTHER
CUSHCRAFT

2

v il
FIRST! s

sQUALO is a full half wave, horizontally polarized,
omni-directional antenna. Outstanding all around per-
formance is achieved through o 360" pattern with no
deep nulls. The square shape allows full electrical
length in compact dimensions. Direct 52 ohm Reddi
Match feed provides ease of tuning and broad band
coverage.

The 6 meter Squalos are completely universal for
mounting anywhere. They are packaged with rubber
suction cups for car top mounting and a horizontal
center support for mast or tower mounting. The 10—
15—20 and 40 meter Squalos are designed for mast
or tower mounting. Squalo is ideal for net control,
monitoring, or general coverage.

ON YOUR CAR

OuUT A WINDOW

MODEL NUMBER DESCRIPTION NET PRICE
ASQ-2 2 Meter 107 square $ B8.45
ASQ-b 6 Meter 307 sguare 12.50
ASQ-10 10 Meter 507 sguare 19.50
csSa-11 11 Meter 507 square 19.50
ASQ-15 15 Meter 65”7 square 23.50
AS@-20 20 Meter 100”7 square 29.50
ASQ-40 40 Meter 1927 square 66.50

SQUALO TREE

tenna

system
requirements.
mounted one above the other or
above existing beams on a sin-

1o meet
Squalos

Design a complete multi band an-
your own
can

gle mast. The Squalo tree is o
horizontally polarized, omnidi-

rectional

meter

not require

ground wires, or rotators
common most multi
band systems.

amateur
Squalo tree takes a minimum
amount of space, and does
radials,

system

bands.

extra

In any com-
bination of the 6 through 40
The

be

BUY FROM YOUR DISTRIBUTOR

OR WRITE FOR FREE CATALOG

621

HAYWARD 57T

MANCHESTER N H.




Clean-looking construction
with minimum trouble.

Fred Muccino W3ITO

The Johns Hopkins University
Applied Physics Laboratory
Silver Spring, Maryland

Printed Circuits—Almost

How many times have you read an article
about a piece of equipment which was just
what you were looking for, but required a
printed circuit board? Printed circuits are a
wonderful method for building modern, com-
pact gear with exact duplication of the origi-
nal unit. But what average ham has the neces-
sary material in his junk box and knowledge
to duplicate a printed circuit?

The articles dealing with modern electronic
techniques certainly should be presented to
the amateur fraternity to keep him abreast of
the latest developments. However, the chances
of the individual amateur’s ability to obtain the
equipment to produce an etched circuit are
practically nil. Having had the problem of
producing printed circuits in the shortest pos-
sible time and with a minimum material has
led to a technique that is most certainly in
the realm of many hams. This technique will
not produce a printed circuit, but will enable
one to make a very reasonable duplicate with
very little material and will not require any
special tools or exotic equipment.

If you have a favorite printed circuit that
you wish to duplicate, don’t give up yet. Take
the print of the circuit and trace it out. Obtain
a piece of bakelite or epoxy insulating ma-
terial 1/16” thick without copper coating and
cut to the required size. It might be advisable
to add %¥” on one or two edges if mounting
provisions have not been made. Place the
print or tracing over the blank board and tape

Fig. 1. Top of board.

firmly in place. Using a scribe or center punch,
lightly mark or punch the centers of all solder
pads and terminals. Don't try to punch a large
hole in the bakelite material; it will probably
break. Using an appropriate drill (this will
depend on the eyelet or terminals you select.
A 1/16” drill or #52 is about the approxi-
mate size). Drill all holes. The terminal holes
are usually larger, and these can be re-drilled
to the correct size (#48 drill). Remove the
paper copy and insert an eyelet in each hole,
with the large diameter of the eyelet on top
of the board corresponding to the solder
pads. Using an ordinary center punch, set the
eyelets in place by lightly taping the small end
of the evelet. You don’t have to set the eyelet
firmly against the board; you need only to
keep it from falling out. The broad end of the
eyelet should be placed against a wooden
surface to prevent excessive deformation. After
all of the eyelets have been set, insert any
terminals, if used, in the remaining holes. Ter-
minals will be required for all external connec-
tions even though the original may have used
a solder pad. Use a punch to set these firmly
in place. Check to determine if the terminals
extend from the printed side or the back side
(component side) of the original board.

Insert all components from the back side
(unprinted side) and lightly solder each lead
to the eyelets or terminals. Merely fill in the
eyelet, don't solder the components as you
normally do. The final soldering will come
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SPECIAL

HENRY

SPECIAL

SWAN TCU

EXTERNAL VFO—PROVIDES FOR SEPARATE TRANSMIT-
RECEIVE FREQUENCY CONTROL.

¢ Complete coverage of 20, 40, 75,
and 80 meters.

® 100 kc Calibrator. ® 15 mc Re-
ception of WWV

¢ VOX. Vpice Controlled Operation,-
includ ing Anti-trip

¢ Built-in Speaker. ® Phone Jack.

® Plugs into ALL SW-240 Transceiv-
ers. (Installation Kit included.)

® Operates directly from Trans-
ceiver supply. No additional power
supply is required. Those who
now own an SW-240 and AC sup-
%yu need to buy only the Swan

® The New SW-117B AC supply may
be installed inside the TCU cabi-
net if desired, thus making a
complete home station in two
matching units.

® SW-240 Transceiver may still be
used in mobile operation by sim-
ply disconnecting the TCU, and
inserting a jumper plug.

complete with
connectors and

installation kit
for use with
all SW-240s.

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

was $115

only $69

MHenry R/ B-2{ a1

Butler 1, Missouri
11240 W.Olympic, Los Angeles, Calif. 213 477-6701
931 N. Euclid, Anaheim, Calif.

431 E. Green St., Pasadena, Calif.
6116 N. 27th Ave., Phoenix, Ariz.

. USE AREA CODE

816 679-3127

CALL DIRECT . .

714 772-9200
213 684-0861
602 AM 4-3895

later. A word of caution: DONT USE A
SOLDERING GUN. There is no way of know-
ing the tip temperature, and excessive heat
can damage components or the board itself.
Use a light iron, 40 watts or less.

After all of the components have been light-
ly soldered in place, return the board to its
original position, components down and the
leads upward.

Clip all leads to about a %” length, (refer
to the original printed circuit), using #24 or
#26 tinned copper wire bend, and solder
the wires in place, duplicating the original
printed circuit. Solder each junction (wire,
evelet, and component lead) using the nor-
mal amount of solder. It is not necessary to
wrap the wire around each lead except at the
start and end of each length of track. Cut off
excess wire leads so that circuit wiring now
looks like Fig. 2. Upon completion, the wired
version should look like the original printed

version and should work just as well.
6+ o WOLTD)

1. : Lafayette Radio Corp. part 19G6811, Type
PEY-12, 125 eyelets .062 dia. X .093 long

@ 60c per package.

2. Terminals: Allied Radio, Cambion part #2027B

@ $1.46 per 100.
Photographs by Fred Harvey W3AME

MARCH 1965

Models FC-15A =
and FC-30A

o

|
MSON |
CHOKES|

Three B&W Chokes that have broadband I

BARKER & WILLIA
K

applications from 80 through 10 meters.

FC-15A An RF filament choke ideal for
grounded grid amplifier construction. Use
with one or two tubes. For total filament
current to 15 amps.

FC-30A Similar to FC-15 but with larger
capacity to handle up to 30 amp. total fila-
ment current.

Model 800 Transmitting type RF plate choke
designed for series or shunt fed plate cir-
cuits. Max. rating 2500 VDC at 500 ma. I

See these chokes at your dealer or write
B&W for information.

I} I

BARKER & WILLIAMSON, Inc.

BRISTOL, PA. « TELEPHONE 215-788-5581
A SUBSIDIARY OF RENWELL INDUSTRIES, INC.
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INSTITUTE MEMBERSHIP APPLICATION

(use separate sheet to spare this precious page)

THES i
INSTITUTE . /ssme...__

OF A L L e olate o e Zip e
| - $5 enclosed for one year membership in the Institute.
|t $7 enclosed for Institute membership plus one year of

AMATEUR | i
I ........ | am a new member of the Institute.

________ | am a Charter Member ($1 paid) and wish to have my

l
RAD I O ][ membership continuous.
I

_____—_—_—_-_—_———-_—J

SEND TO: 73, Peterborough, N. H.

The Institute of Amateur Radio is the only organization officially
representing you in Washington, D. C,

The Institute is a non-profit organization which is registered with
both the House of Representatives and the U. S. Senate as a lobby
for amateur radio.

No other organization is registered to lobby for amateur radio,
thus no other organization may legally lobby for us.

Support the organization that is supporting you.

The Institute of Amateur Radio spends 100% of its funds on the
support of amateur radio

73 SUBSCRIPTION FORM

(use of this particular form not mandatory)

W L LS ISR eHl SUBSCRIPTION
RAOVess.t s Sipetra ! e AR | B0 St o Tl A, e
R s e TR N o e LRI otate.. =~ . . 74| R RS

TO

/3

(Regularly $4.00)

________ $4 enclosed for one year subscription to 73 only.

________ $7 enclosed for two year subscription to 73.

________ $7 enclosed for one year subscription to 73 and one
year membership in the Institute (please include
separate l0AR form above).

________ $1{}| e;glused for three year subscription to 73 without
0AR.

________ This is a new subscription. ________Renewal. ________Fxten-
sion of existing subscription.

SEND TO: 73, Peterborough, N. H.

L-———-———————————_J
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QUEMENT

“Northern California’s Most Complete Ham Store™ g

Doed &

ALL-TRANSISTORIZED
GRID DIP METER

Assembled & test-
ed, complete with
six coils, ear phone
and battery.

TUNES 500 Kc
THRU 150 Mc

| DOZENS OF USES

Compact
Light Weight
Accurate
Self-contained
Highest Stability
Heavy Dip

Lo

......
T

NEVER BEFORE

HAS A PRECISION
INSTRUMENT LIKE
THIS BEEN OFFERED
AT SUCH A LOW PRICE.

Allow $1.00 for
packing and
shipping.

eees | QUEMENT ELECTRONICS

geos lcuce 1000 SO. BASCOM AVE. SAN JOSE, CALIF.
“Your Collins Headquarters”




Using an electronic switch, you can display
two traces simultaneously on a scope, such
as input and output of an amplifier. Film
speed 125, f/22, 20 second exposure.

While the home experimenter or TV tech-
nician normally doesn’'t need “proof” of proper
performance, there are many times when wave-
form analysis of a photograph is more conven-
ient than trying to measure the pattern on the
scope screen. To illustrate articles for tech-
nical papers, or for magazine articles, or
for club meetings, one scope picture is worth
the proverbial thousand words. By using a few
things you probably have, together with some
of the following hints, you should be able
to get good scope photos every time.

To begin with, you must have a camera.

A sine-wave display is one of the most
common seen on scope screens. With the
scope brightness up to full, this exposure

was taken for 10 seconds, using ASA 125
film at f/16.

48

Fred Blechman K6UGT
23958 Archwood Street
Canoga Park, California

Scope
P1x
Trix

This does not have to be an exotic camera
at all, and, most 35 mm cameras have all the
requirements.

The closeup lens? Just about any old lens
from a broken child’s telescope or binocular
will do. The lens should be large enough in
diameter to cover the camera lens. Mount the
closeup lens the best way you can over the
camera lens. Set the exposure to “time” or
“bulb”, and the focus to infinity. Put a piece
of ground glass or waxed paper over the area
where the film goes, and hold the shutter
open. Using a well-lighted object, move the

T2 MMAFATIME



camera in close until the image is clear. Use
an object with some kind of printing and
place it upside down, so the image is right-
side-up. Find the point of perfect focus.

Use the smallest lens opening (/16 or
£/22), which is desirable in closeup photogra-
phy to keep the whole picture in focus. Now
try using the scope screen as the object to
see if vou get enough of the screen in the photo
at the focussing distance. This whole procedure

Here’s a wave-envelope display of a modu-

is really very Sﬂ“ﬂple 'ﬂnd Sfl'aightfﬂf'xvard, jﬂﬂd lated transmitter. The modulation percentage
vou can try several different lenses in less time was only 309%. The following photos show
than it takes to describe. attempts to improve the modulation. ASA-

Once vou've selected the closeup lens, load 125, £/22, 30 seconds.

vour camera with Plus-X (ASA speed
of 125) or your favorite black & white film.
Set up the camera so the lens is aimed at the
center of the scope screen and at the proper
focussing distance. Don't try to use the cam-
era viewfinder since parallax at this close
range will be severe; “eyeball” the aiming.
Install a cable release. Set the lens to infinity,
the shutter to “time” and the lens opening
to £/11, £/16 or £/22. Now put the display Modulation percentage is now up to 50%,
yvou wish to photograph on the scope screen but with some distortion.

and adjust the scope sweep and sync con-
trols for a stable trace—any drift or shift
during the exposure will ruin the shot. Turn
the scope brightness up to full, and readjust
the scope for best focus. Check the camera
aiming and distance, and look at Figure 1 for
the exposure time. For a particular film speed
and f-stop, Figure 1 gives recommended ex-
posure times which take into consideration ;
the light attenuation of the uncoated closeup Modulation up to 73%, but a little dis-
lens you are using. Of course, great variations tortion.

can be expected in the brightness of different
oscilloscopes. So plan on using one roll of
film just for experimentation, and use expo-
sures of %, ¥, nominal, 2-times and 4-times
nominal on different types of displays, keeping
a careful record for comparison with the nega-
tives when they are developed. No special film
processing is required. You may get only a few
good shots on the first roll, but from then on
voull know the proper exposure to use in
VOur case.

One other caution: room lighting should be
held to a minimum during the exposure, since
reflections from the scope tube can ruin the
photo.

If you have a Polaroid camera, you can use
the same techniques, but the extremely fast
film speed will allow you to take snapshots,
and you can assess the results right away and
correct the exposure if necessary. Using the
3000 film speed, set the shutter at LVS 11

for the first try. A time exposure is noi
necessary. o 1« ROUGT

Pulse width modulation.,
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Clive Frazier K9FWF
5507 N. Lydell Ave.
Milwaukee, Wisc.

Fasy Higher Power

How would you like to increase the power
of your transmitter by 1/3 with less than one
minute’s work? It is almost as simple as turn-
ing the rig on; that is, you simply change the
final tube to a 6146 B. There are only two little
requirements which must be met for the fast
change. One is essential, the other is desirable,
but few hams pay any attention to this detail
until it is too late. The tube in the final must
be a 6146 or one in its family. This is not
in any way to discourage you from rewiring a
tube socket to take advantage of this improved
tube, but that takes more than a minute. Next,
pay attention to your power supply, or you
will be paying for a new one. Make sure it
can handle a 1/3 increase in power require-
ments. If the tube is used in AM phone, there
is not much that can be done because of the
constant current requirements. However, in
CW, SSB, or af amplifiers, where there is a
continually changing drain on the power sup-
ply, an extra capacitor, 40 to 80 mfd in parallel
with the output capacitor will do a lot to insure
that peak current requirements are met. It
will also lighten the strain on the power sup-
ply in general. Most equipment should be able
to handle this extra increase, provided you do
not place extra overloads on the supply and
watch its temperature.

I recently wrote RCA requesting their latest
transmitting tube manual for some homebrew
work. They enclosed the spec sheet for this

new improved tube, the 6146-B.

I bring this message to 73 subscribers, as a
public service, because you will not read about
this tube in any ad in 73. Would you like to
find one day soon, Joe Ham down the street,
who reads brands X and Y full page back cover

color ads, suddenly has 1/3 more power than
you? Certainly not!

All right, before you go spend some money,
yvou want to know what it can do. This increase
in power is accomplished by greater plate
current with increased plate dissipation. An
article in 73, Power Booster, July 1962, extolls
the virtues of the 6DQ5 over the 6146. This
was due to higher plate current at low plate
voltage. With the 6146-B you can have your
high plate current with high plate voltage. Bet
those extra watts taste good.

There are other interesting items on the
data sheet. At these ratings, the plates show
no color. In other words, you will run it even
harder. Being a 6146, maximum ratings extend
through 60 mc with reduced ratings, 50 watts
output CW, up to 175 mec. Good news for mo-
biles. The tube features the Dark Heater. It
is nominally rated at 6.3 volts but can be run
anywhere between 5 and 8 volts on the old
car battery.

I'll be listening for your BIG signal on the
air soon.

.+ « KOFWF

Operation Maximum Typical

Voltage Current Input Voltage Current Input  Qutput
AM plate 600 180 85 600 140 85 65
modulation
CWwW 750 220 120 750 160 120 85
SSB 150 220 35 watts 750 125 65
Two tone plate
Test dissipation

DX QS0 Recorder

DX CHASERS

HEAVY 8X10 QSO RECORDER IS BEST
DX AWARD FOR WALL. SIMPLY TURN-

e

e pAVE runmorm WIHOZ

ALL HAMS URr CALL AND NAME GOLD EM-

ING SPINNERS ALWAYS SHOWS EXACT
NUMBER COUNTRIES QSOED AND QSLED.
ALSO, EXPLAINS DX CHASING TO VISI-
TORS AT A GLANCE. $2.50 PPD.

i & W i 3 @
WUMBER OF COUNTRIES ~ NUMBER OF COUNTRES

CONTACTED CONFIRME D

50

BOSSED ON HANDSOME PEN AND PENCIL SET. IDEAL
GIFT FOR THE CHIEF OP. SPECIFY RED, BLUE,
WHITE OR BLACK. REQUEST SPECIAL PRICE ON
QUANTITIES WITH DUPLICATE LETTERING FOR
GROUP EVENTS. PRINT NAME AND CALL CLEARLY.
PEN OR PENCIL ONLY $2.75 PPD. PAIR $4.50 PPD.

VIKING PRODUCTS opepr. -3, 196 50. MAIN ST., ORANGE, MASS.
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TOP VALUE

SMALL PACKAGE ; 3 9 5

ACCESSORIES & PRICE LIST

SB2-LA Linear Amplifier
SB2-VOX VOX Accessory Unit
SB2-XC Crystal Calibrator
SB3-DCP Mobile Inverter
SB2-MB Mobile Mounting Bracket
SB1-MIC  Microphone
W-72 Control Cable

(SB3-DCP)

249.50
34.50
24.50

249.50
12.50
14.50

7.50

aray

BIG SIGNAL

HIGHLIGHTS:

Completely new S5B transceiver, S5B-34,
covers 80-40-20-15 meters.

Every desirable feature of SB-3 retained
—an entirely new series of plus-perform-
ance features added.

Handsome, designer-styled equipment . . .
affractive—conservative.

“Package’ is even smaller than SB-33—
in all three dimensions.

Feature-wise—dollar-wise—the biggest
transceiver value ever!

Built-in universal power sunply! Both 12\!
DC and 117V AC merely by using pro
line cord provided. No inverters nee

Get Yours Today From Burghardt

Cash/No Trade

AMPLIDYNE C-61 6mtr Converter 14MC IF
& P-54 Supply (new)

CLEGG VENUS Demonstrator

COLLINS 30L1 Linear

GLOBE CHIEF 90 Transmitter

GLOBE CHIEF Deluxe Transmitter

GLOBE SCOUT 680A Transmitter

HALLICRAFTERS S85 Receiver

HALLICRAFTERS SX-71 Receiver

HALLICRAFTERS SX96 Recelver

HALLICRAFTERS 99 Receiver

HALLICRAFTERS SX-100 Receiver

HALLICRAFTERS SX101 MKIIl Receiver

HALLICRAFTERS SX-111 Receiver

HALLICRAFTERS SR-160 Transceiver—
demonstrator

HALLICRAFTERS SR-150 Transceiver

HALLICRAFTERS S108—demonstrator—new

HALLICRAFTERS SX110—demonstrator—new

HALLICRAFTERS SX122—demonstrator—new

$25.00
369.00
375.00
34.00
39.00
44.00
65.00
89.00
109.00
79.00
129.00
159.00
129.00

249.00
399.00
109.00
129.00
199.00

The Nation’s Finest Used Equipment

HALLICRAFTERS CB5 CB Transceiver 79.00
HAMMARLUND HQ129X and Speaker 89.00
HEATH DX100B Transmitter 129.00
HEATH HW32 Transceiver 119.00
JOHNSON ADVENTURER 29.00
JOHNSON RANGER 99.00
KNIGHT R-100 59.00
KNIGHT V-44 VFO 19.00
MOSLEY CM-1 Receiver and Speaker 99.00
NATIONAL NC88 Receiver 65.00
NATIONAL NC98 Receiver and Speaker 85.00
NATIONAL NC125 Receiver 79.00
NATIONAL NC300 and Calibrator 169.00
NATIONAL NCX-3 NCXA Transceiver & AC Supply 379.00
SWAN 175 Transceiver 139.00
SBE Carrying Case (new) 19.00
TECRAFT Model 50 Criterion Converter 6mitr

28-30 MC IF (new) 35.00
V-M 725 Tape Recorder 49,00

America’s Most Reliable Amateur Dealer.

Box 37A
Watertown,
So. Dak.

MARCH 1985

Phone 605
866-5749
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Jim Ackerson K4PNJ
604 E. Georgia St.
Tallahassee, Florida

An AC Transceiver Supply

With the advent of many new supply-less
transceivers, the cost of an ac supply must
be considered if the transceiver is to be used
at home. If you want to save a few extra dol-

lars by rolling your own B+ supply, read on
and see if this one won't fill that need.

When I wanted to go on the air with my
Swan Transceiver, I experimented with sev-
eral types of transformer and rectifier circuits.
The power supply herein described has proven
to be a service-free high voltage supply with

plenty of guts.

POWER ALL TOP-HOT SILICON
TRANSFORMER RECT. ARE SO0OMA 400 PIV.
SEE TEXT
” H H ’1 4 {) BOOVDC
AT
100K 1 *10omFo _L* 100 MFD 300MA
300V, 2w > 450WVDCT=450 WVDC
N () COMMON
OR
CENTER TAP I00K A *o0omrp L T100MrD GROUND
PRIMARY el 2w T 450WVDC T _450WVYDC
300\,
110 VAC
IN
H ” 3 AMP, 3AG FUSE
SEE TEXT 1.5H AT 200 MA L
P 275 VDG
T Y Y Y Y M T P, & O AT 100MA
| 1
| | 3 1 ok _O) 12,6 VAC
112 VAC A&L 5 MED S A OO T AROR VEC S2OW AT 35 AMP
3. 600 WVDC
12 VDC
= Shy — T O
- — - el PTT RELAY
| “20wmFD
H L N @
IOK POT
63V 15V B y 2W ADJ-100VDG
—— SOMFD —— 50 MFD FOR BIAS
+ 150 wvDC +|50WVDC
- = — 5 AMP — —
3 AG FUSE
e/ O AC IN

NOTE+ ALL RECTIFIERS USED WERE RATED AT 400PIV 500 MA

| S

TO AC POWER ON -OFF
SWITCH ON XCVR.

Omit .5 mfd capacitor across choke. Note that the winding labeled 112 vac should be 12.6 vac.
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Bottom view.

This circuit provides the following voltages:

SO0 e SO0 T . v da transmitter
diavae @004 ;oY e receiver
— 100 vde @ 50 ma (adj.) ............bias
12.8'vac @ 3.5 amMps . ... .... .. u.s filaments
I20vde @ T0Dma ., . . ks PTT relay

The transformer used in this circuit was
from an old Majestic TV. If you have an
abundance of goodies, perhaps you will have
one of these jewels. If not, Merit will gladly
sell you one. The Majestic transformer num-
ber is D-9.252A or a Merit number P-3055 can
be used. It is important for long life and serv-
ice that a transformer rated at at least 300 ma
be used, but 400 ma is preferable. The one in
my supply is rated at 400 ma.

Top-hat silicon rectifiers are used and 1
bought them on special at a parts house. Their
ratings are 500 ma 400 PIV. I paid $6 for
two dozen of these little gems. Five are used
in each leg of the rectifier circuit. They are
carefully mounted on four 8 pin terminal
strips. Use a heat sink when soldering these
top-hats together. A fuse in the ground return
leg of the rectifier circuit will help protect
your top-hat rectifiers.

The receiver B+ was drafted from the cen-
ter tap of the transformer secondary. It de-
velops around 275 vdc through the filter net-
work. Use a Merit C-2994 or equivalent filter
choke.

For the negative bias circuit a 6.3 vac fila-
ment transformer was reversed. With it re-
versed, I connected the center tap of the 12.6
volt filament winding of the power transformer

. Mast Feeds Thru Rotator
. For Safe, Easier, Installation

- @ 1300 IN/LBS ROTATION TORQUE
@ SELF LOCKING BY STURDY WORM GEARS

SELSYN AZIMUTH INDICATION
ACCOMMODATES 2" 0.D. MASTING

L

L]

®

‘;z:? -
e QUTPUT SPEED APPROX. 1 RPM

: »

w

MALLEABLE CAST MASTING CLAMP SUPPLIED

WILL FIT INTO OR ONTO A 6'' SIDED TOWER
rite for FREE PL65 Describing Rotators and Antennas

DT S
o 5 o
e D ey o S

Top view.

secondary to the 6.3 winding of the filament
transformer. A negative bias of 125 volts was
developed through the capacitor input filter
circuit. Note the polarity of the electrolytic
condensers in this circuit. The exact bias need-
ed can be adjusted with the 10K 2 watt po-
tentiometer and a VITVM.

The last 16 months I have used this sup-
ply and tested it extensively. The voltage reg-
ulation is very good. The 800 volts B+ varies
only plus or minus 20 volts while on the air.
At this voltage I load my Swan Transceiver to
300 ma with no difficulty. Incidentally, the
supply runs extremely cool under this load.

All of the components are mounted on an
8’ x 12”7 x 3” chassis. The transformer is
mounted in the right hand corner of the chassis
and to the left of it I vertically mounted the
four 100 mfd filter condensers on a 2% x 54"
piece of aluminum. In front of the filter con-
densers I mounted a 4” x 6 speaker. This
eliminates the need of having an outboard
speaker.

The component mounting under the chassis
is not critical. The sides were used to mount
the 12 vdc circuit as well as the bias circuit.
Sufficient space was found to mount the top-
hat rectifiers and the receiver filter network.
The chassis cover was made from perforated
aluminum and was very easy to cut out and
fit. It certainly adds beauty to the finished
product.

If the diagram is followed, no complications
should occur. Good luck—in the fine art of
Home Brewing.

. . . K4PN]

TELREX ROTATOR-INDICATOR SYSTEM MODEL TS250-RIS 7 gl

ALSO: 5
TS325-RIS $325.00 |
TS435-RIS $435.00
T8535-RIS $535.00 :

TELREX LABS. -
ASBURY PARK, N.J. ... N



William Goldsworthy WE6BUV
41 La Encina
Orinda, Calif.

| et's Understand

Mixers

[ certainly believe that of all the circuits
that appear in communications equipment, es-
pecially in single side band gear, the least
clearly understood is the mixer.

In modern communication equipment the
mixer is commonly used for frequency con-
version, for modulation, and for demodulation.
A mixer can be defined as an electronic de-
vice which takes two signals and by its mixing
action produces additional signals equal to the
sum and/or difference of these original sig-
nals. Such devices are commonly referred to
as diode detectors, product detectors, mixers,
modulators, balanced modulators, converters,
etc. All of these devices have one thing in

FIG. MIXING OR MODULATION PROCESS
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common:at least two frequencies are mixed to
produce additional sum and/or difference fre-
quencies.

In the case of the common AM diode de-
tector, the sidebands of the AM signal mix
with the carrier frequency to produce a differ-
ence and sum frequency (both identical)
which are equal to the original modulating
frequency. With a product detector the action
is similar, except that the carrier is supplied
locally. The sideband signals mix with the
inserted carrier to produce the difference fre-
quencies which are equal to the original modu-
lating frequencies. Frequency converters ac-
complish the same sort of mixing action, except
that the resultant sum or difterence frequency
is usually in the rf range. Modulators, whether
balanced or not, are again another form of
mixer except that this time one of the input
signals is audio, and the resultant mixer prod-
ucts are equal to the carrier frequency plus or
minus the audio frequency signals applied. To
say it differently, the resultant frequencies
are equal to the sum and difference of the
two mixed signals.

Now that we understand what mixers are
supposed to do, let’s look a little further and
see how mixing action is accomplished without
going into a lot of complicated mathematics.
Fig. 1 shows graphically the modulation proc-
ess. Fig. 1A shows where 1 and {2 are added
with a proposed biasing level. Fig. 1B shows
the wave shape produced when the portion of
the wave form below cutoff bias is removed.
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SSB
TRANSCEIVER

SALE

(This month only — subject
to stock on hand)

GlobR- LAl EINRAT | o0 o vimissns o arin s s v 59.00
RECEIVERS S A RIS T ATA g b s g ot 339.00
Hallicrafters HT-32B (3 mo. old) ...... e o3 980
Ha e ey S e i e s i e bamiriad feims 295.00
Sa ] [T s o e I AL e T A L ihaan= e 518800 Halllerattars B0 0 r cos v v o e e e s 5 s 65.00
B R T A (e et i P BN R e i ... 369.00 Heath “‘Apache’” . ....... .. Pl e e e i
DEARE RSB CENNY () oo a s mm e b e 4 219.00 Heath “Marauder’ .. ... .. S et g 1 T 319.00
Eimae M=1070 (P15 . covcnneaig s . I P R Heathi DX=20 . . i e sopmraiasacs s =, s 24.00
Elmac PMR-BA .............. T T e 39.00 HEATN LDRE3E. o v s wiaie eoviotitaises Sns soere wilice o . 33.00
Gonset G33 .. Moo L N W e e i) Heath ' DXsQE) - Zonisn s i vns I
Hallicrafters S-85 ... .. . . ... 0o . 65.00 Healh DB oo i ol Nes  wgl o e e sy i 75.00
Hallicrafters SX-101 ... . ... S I N P HEath DD, s e ety e T e e e s O
Hammariima S HOE290: e i S s oS s 85.00 HE Rl S s e o o S 1. 1 1] 1
Hammarlund HQ145 .. .. . .. o s e 199.00 Heath BET=Y . et ananss i s T R
Hammarlund HQ170 w/noise immunizer . .. .. ... 229.00 Johne o VTl o L e e whad Wi s anay
Hammarlund HQ180AC . .. .. S R £ Johnson 122VFO .. o I G N el L
Nationaly HEHEE0 Crums siitnitn s Geaviimmn saa o 5 25000 Johnson “ChallenZar ... .. oo come ses srmnion: on  000
N O NG T o M e e 44.00 Johnson Ranger Il ... .... e s s 199.00
National NC-60 .. ... i e T et e 39.00 Johnson “Valiant"' ) L e .. 199.00
National NC-183-D .. ... .. e s DI ... 179.00 Johnson “‘Courier’ (like new) .. ................ 219.00
National NG=2BR  cooonn i seinmmensas sen San .. B5.00 Jjohnson "Pacamaker™ ... ... . oo oo cmn rae - 189.00
National NC-270 .. .. ... ......... e sy e Ty [ ] Johnson ‘‘Navigator’ i ol S o ST .. 99.00
T e LY R S R T et e s e R | Iotmsan Yinvader'! 2000 . sunieans omn s —.... 585.00
RME 6900 Bt T ol S el U R L e 189.00
Emg E:};g-lsszln e L o e gt e s et %ggg
1 1T i L A e o o e S ;
e G R R T T  24.00 TRANSCEIVERS
RmE DB-23 S Wl L e TN, 5 St T g L Wi 2;33
RME A5 coiins an aas caiamamn dam sanvinns s 26 63. CIR R SIBE . vy e o e S S S e .00
RME DB'EH e T A T ey = A e A S e i 19-00 GUHEEt G_}'E P il D e | L Ay A N 1Eg.nu
Gonset-2M Sidewinder (Ao el i T ... 299.00
Hallicrafters SR-150 (I'ke new) . ................. 459.00
TRANSM'TTERS Hallicrafters SR-150 AC P/S . ... .......ccu.sevoo 19.00
Heath HW-22 (40 meters) ...........ccovivsases 125.00
gBE SE#B e g o Ry e o s T o R R, %ggﬂng
DR WoSTU0B WISTSEIB. i bits i sl oas v 827900  DNBD SV st don on wiesieuinitepr sxisntons '
e T R R T e iy s U 239.00 gwf" S‘ﬁ',”g Sty by WD SRt S e s ;gg-gg
CE 20A (factory wired) ...._. P L Yo 119.00 alaxy e[ 111 ) R C R LR .
CE BC458A VFO (160-15M) it e T Ly il 24.00
EE geruxe ;ﬁ% EEUI (160- IEM} R A A s gggg
omp _ 1 Pl LR ATy ==y s :
CE {SIIIIE!ETt Mlndel 'EE:;' Sl e | i, o R ﬂgg VHF EQUIPMENT
CE Q-Multiplier N :
Collins SESL:I # ............................. 419.00 Black Widow (2 meters) . ........cccevsenennss: $ 99.00
B A L i e e Mol el i ... 29.00 Clagg *Vonus” (AEMD) .- o co il e i siore v sminies 459.00
Elmac AFG67 oy ol ol e AN 1o e ... 49.00 Clegg “‘Interceptor” (2 I BMERONE) & s wirasriin o 339.00
Geloso GZI2IR INeW) . ciaions ceoe viinesiomivnn we 139.00 Gonset Commy HINEMT o s colnghtdin o e Gavaaans 159.00
Globe *“*Chief"” e s e e ] ) GoNSEl oMM IV BM e thetha oais miie o SLRTN S a4 o e 219.00
Globe Scout 680A e et e e we o e o AR | IGORSEE MoOE]L 3112 (220 MB) S et s s s 219.00
T TR T 1 51T [ N o ~59.00 HEat N S SHaWNEE " L s v v v s S <oai vl 179.00
R R S RO N s g M o b Ll e A ek 0, R 39.00 Lafayette HE458B WIVED o matas s 109.00
Globe AT-4 Matchbox ......... Rt S L T RS A D Lincoln 6M-TranSceiver: . . . .. ..« .« dohsales @i 22 59.00
Blohd: “HisBander'" .,y 20 icuiiisg mem sheenrines | 89.00 PO e B ) L i i s Nty Amiai .. 239.00

MISSION HAM
SUPPLIES

3316 Main Street
Riverside 3, California 92501
Phone 683-0523 (area code 714)

MARCH 1945

 Mission Ham Supplies

| 3316 Main Street, Riverside 3, Calif. 92501

IAttn Bill Hulluist, K6LOS Ship me the following:

enclosed. Cash orders prepaid within continental United|

tates —— e —————————— R P e D A E AL
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Fig. 2. Mixers or modulators. Put a diode in series with transformers in A.

Fig. 1C shows the wave form of 1B with the
dc component removed.

In the wave form of 1A, only the funda-
mental frequencies f! and 2 are present, but
in the wave form of 1B, additional fre-
quencies have been produced which are called
mixed, modulated or heterodyned frequencies.

The difference between the modulated en-
velopes of Fig. 1B and Fig. 1C is only the
existence of a de component in Fig. 1B, but
otherwise the envelopes are similar, and the
envelope of Fig. 1C will appear after the dc
component has been stripped by an rf tuned
circuit.

When we now compare Figs. 1A and 1C we
note that the upper parts of these two waves
look quite similar but that the bottoms look
different; the main difference being the abso-
lute symmetry of the modulated wave against
the partial symmetry of the added waves. All
that has been done to create the wave form of
Fig. 1B was the removal of the lower part of
the wave form of Fig. 1A, thereby altering
only the symmetry of the added wave. This
change in symmetry or mixing can be easily
accomplished in either tubes, transistors or di-
odes by biasing these devices so that conduc-
tion only occurs during the upper part of the
wave form of Fig. 1A, above the dotted line.

56

In Fig. 2, examples of these modulator de-
vices are shown.

Fig. 2A shows the common diode mixer.
Figs. 2B and 2C show common tube mixers,
and Fig. 2D shows a transistor mixer.

In all of these circuits several things are
similar; two signals are mixed to produce a
sum or difference frequency or both, and all
of these devices are designed to be operative
only over the upper half of the additive
wave shown in Fig. 1A. Fig. 2A shows a
diode mixer where the larger of the two in-
put signals supplies biasing of sufficient ampli-
tude to insure linear mixing with the smaller
of the inputs. Fig. 2B shows a triode mixer
in which biasing can be partially from the
larger of the two input signals and partially
from the dec cathode bias. Fig. 2C is the famil-
iar plate modulator or mixer where one of the
signals is fed directly to the plate and the
other to the grid. Fig. 2D shows a transistor
in a analogous circuit to the triode mixer of
Fig, 2B.

Since the basic action of a mixer has been
shown, let's go a little further and discuss
some of the important facts about proper bias-
ing, operating level etc.

Fig. 3A shows the operating voltages and cur-
rents of the diode mixer shown in the cir-
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SERVICE?

ONLY THE VERY BEST!

IN CHARGE OF OUR SERVICE DEPARTMENT IS JOHN SURY,

(EX K8NIC)
ARTICLES IN THIS & OTHER MAGAZINES.

ALIGNMENT — REPAIR — CALIBRATION — ETC.

Ship prepaid with manuals—we return C.0.D.

DON'T TAKE CHANCES WITH YOUR VALUABLE GEAR

— YOU'VE SEEN HIS TECHNICAL

in 48 hours.

NEW & USED EQUIPMENT — CASH OR TRADE
GUARANTEED-RECONDITIONED

'BEFORE YOU BUY OR TRADE

e FORT WORTH, TEXAS 76104

USED GEAR ; CONTACT US!
GALAXY 11} $299.95 SR-160 DEMO $290.95 '  WE WANT YOUR BUSINESS
THOR 6  249.95 THOR 6 DEMO 249.95
DRAKE 2A & 2AQ . 190.00 20A & VFO ... .. 195.00 | WRITE, WIRE L
HT-41 (Used only 30 Days) 310.00 | OR CALL Ed—WSNGL...
RANGER 115.00 APACHE 139.95
MOHAWK 199.95 HQ-100 AC 119.00 | gaf ﬂ#ge g&dmiﬁé, 7&::::.
DX-100 75.00 LINCOLN 6 MTR 49.00 ,
RME MP-3 55.00 G-76 & DC PWR 289.95 | e 1514 PENNSYLVANIA AVE.
ATLAS DEMO 379.95 COLLINS 312B2 ... 65.00 ! ® WESTGHESTER SQUARE

THESE PRICES ARE CASH ONLY

e AREA CODE 817 PHONE ED 2-3809

—

cuit of Fig. 2A, and Fig. 3B shows similar
operation for the tube mixer shown in Fig. 2B.

In both of these figures the presence of
both f! and f* in additive form are present at
the input terminals. While both signals are
shown series additive into the grid ot the tri-
ode, either one of these signals may be similar-
ly added by introduction into its cathode or
plate circuit.

The output signals of both the tube mixer
or the diode mixer are immediately recognized
as the wave form shown in Fig. 1B which is
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the modulated or mixed envelope with de com-
ponent. By using a tuned circuit to remove
the de, we arrive at the recognizable common
modulated envelope shown in Fig. 1C.

What has been discussed so far is just the
basics of mixer operation, and it is now neces-
sary to show how a mixer should be oper-

ated to produce the desired mixing trequency

with as low a degree of distortion as possible.

In using the diode, the transistor, or the
tube, there is a linear relationship between
the applied control voltages or currents and
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the output currents of these devices only over
a limited operating range. It is over this limit-
ed range that mixing action should take place
it undesirable distortion is to be minimized.
With tubes or transistors, there are non-linear
relationships between grid voltage and plate
current, and base current and collector cur-
rent in the cutoff and saturation regions of
these devices. In diodes, there is a non-linear
relation between applied voltage and anode
current at low applied voltages. These regions
should be avoided by proper choice of oper-
ating conditions.

Up to this point, you may be a little con-
fused, since it has already been stated that the
mixer must operate around the cutoff region
in order to accomplish the desired symmetry
change necessary to produce the modulated
envelope. A little further discussion is neces-
sary to eliminate this confusion.

In the output of a mixer, there will be pres-
ent not only the sum and difference signals,
but also the fundamental signals as well. We
do not usually care if these fundamental sig-
nals suffer severe distortion, but we do care,
however, if the sum and/or difference signals
do.

Upon examination of the Eg-Ip and E-I re-
lationships shown in Fig. 3A and 3B, this is
seen to be easily attained by operating one
of the signals over a range from below cutoft
to the center of the linear operating range of
the tube, transistor or diode and superimposing
the other signal to be mixed at a sufficiently
low level, so as to insure that the entire swing
of this modulating signal (upper part) ex-
curt only over the linear operating range of
the device being used. As far as the bottom
part of the additive wave form is concerned,
it is only important that all of its modulating
signal excursion occur below the cutoff of the
device.

It matters very little whether mixing is done
with a diode, transistor or tube. The basic
action is the same, and equally good results
may be obtained with any one of these de-
vices. The obvious advantage of using tubes
or transistors is that voltage gain or power
gain is available as compared to a loss in gain
in a diode mixer circuit.

Special converter tubes which are particu-
larly designed for mixer service basically work
in the same manner as described, except that
provision is made to either bring the two sig-
nals to be mixed into separate high impedance
inputs or to generate one of the two signals
to be mixed in the converter tube itself.

Of course, there are a few more considera-
tions with mixers that may be just as impor-
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tant in many cases as linearity. These are its
ability to eliminate the fundamental signals
from its output, the problem of undesirable
mixing of two or more signals appearing on a
common input, and the problem of harmonic
and image suppression.

In the output current from any mixer, there
will be a number of signals present. These will
be the originating frequencies, the sum fre-
quency, the difference frequency, and a num-
ber of other frequencies caused by harmonic
distortion. The basic frequency that we are
interested in, however, is either the sum or
the difference frequency. These frequencies
are present in the output of the mixer at
a considerably lower level than the originating
frequencies, and some means such as tuned
circuits or filters are usually emploved to dis-
criminate against the unwanted signals. Often
times, however, it may be impractical to
supply enough suppression in this manner,
where fundamental and mixed frequencies are
too close for adequate rejection of the funda-
mental signals, or where, for economy rea-
sons, it may be desirable to use fewer tuned
circuits following the mixer stage and still
obtain adequate suppression of the originating
frequencies. In this case, it is possible to use
any one of a number of balanced arrangements
in which the fundamental and certain har-
monics of the fundamental signals cancel in
its output.

Fig. 2E shows a tube type mixer of the
balanced variety.

This is only one of a variety of arrange-
ments which may be employed with tubes,
transistors, or diodes. The balanced mixer
lends itself usefully also, where the carrier
must be balanced out as in the case of a bal-
anced modulator, or where mixing between
multiple signals appearing at a common in-
put should be attentuated, as in the case of
a product detector.

There have been special tubes such as the
7360, built particularly for balanced modu-
lator service. These tubes offer somewhat bet-
ter long time balance stability, but otherwise
have little else to offer in making better bal-
anced mixers than are possible with conven-
tional tubes, diodes, or transistors. The 7360
also is somewhat less flexible in use due to
its common cathode arrangement.

As you can see, there is nothing at all diffi-
cult about understanding and designing the
various types of modulators, detectors, product
detectors and mixers to obtain excellent per-
formance. Let’s start designing mixers in the
same way we go about designing rf amplifiers,
that is, in a logical manner. . . . W6BUV
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Roy Dancy WA4GTA
112 Marlboro Rd.
Portsmouth, Va.

An Electronic Antenna Control

One of the first problems that reared its ugly
head upon setting up the shack after a tour of
duty in CE land was controlling the direction
of the antenna without watching the pointer
crawl around. The circuit shown is the answer.
It works like a charm, has given no trouble
and none is expected for many vyears. Al-
though in my case it is used with a prop pitch
motor, it will work with any rotor system that
uses syncros for indicating direction.

Most of the parts should be in the junk box
except for the CT (control transformer) and
a regular syncro can be used in place of
it. There is nothing critical about the wiring.
None of the adjustments need be placed on the

front panel as they will hold until major part
replacement is necessary. It is a good idea to
place each bias adjustment pot next to the
tube it controls. If you can rig a concentric
system for the pointers, it takes up less panel
space and is more convenient. I have this, the
coax switches, SWR bridge and antenna re-
lay all behind one 10% inch panel.

Adjustments are easy. With the power
switch in MANUAL, turn the CT rotor for
zero volts between its R1 and R2 terminals.
The pointer on the CT should be aligned with
the pointer on the beam direction indicator
now. Then turn the pots for maximum bias on
the 2D21°s., With the switch in AUTO, turn
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NOTICE TO OUR COLLINS CUSTOMERS

The Collins Van, with “Kit"” Kitterer, Western Regional Sales Engineer, in charge, will be
operating and demonstrating the latest Collins amateur equipment in our huge new
parking area all day Saturday and Sunday March 13th and 14th. We will be celebrat-
ing our 32nd anniversary with store-wide specials and many factory representatives

showing new merchandise for the first time.

Free coffee and doughnuts—Favors for the ladies—Plenty of free parking

QUEMENT ELECTRONICS

1000 South Bascom Avenue

San Jose, California

“Your Collins Headquarters"

the rotor of the CT about 10 degrees to one
side and reduce the bias on the 2D21 that
goes to the positive point (Y or Z) on the
phase sensitive detector until its relay closes.
If the antenna goes away from instead of
toward the CT pointer, reverse the R1 and R2
leads on the CT. The final setting for the bias
pot is where the beam coasts to a stop when
the pointers align up with each other. The
bias on the other 2D21 is set the same way
but on the other side. The sensitivity control
is set to the point that gives the most reliable
operation.

None of the parts are critical but circuit
balance must be maintained for proper opera-
tion. RY1l and RY2 are 5,000 to 10,000 ohm
plate relays. Any relay will work as long as it
has enough sensitivity to be operated by the
thyratrons and has enough resistance to limit
the current through the 2D21's to a safe
value. I used a pair of 10,000 ohm telephone
type relays that were in the junk box. The
CT was also in the junk box but most people
wont have one. They are available at most
surplus emporiums but if one cannot be had,
all is not lost.

A regular syncro can be used by placing
resistors in series with the S leads to reduce
hum and motor action due to stray magnetic
fields. These resistors will be about 1,000 ohm
10 watt wire wounds.

I hope vour version works as well for vou
as mine does for me. It is a real pleasure to
turn the knob to the direction that I want the
beam and forget the antenna with no worries
about twisted feed lines. Of course vou should
have limit switches for safety.

For more information about phase sensitive
detectors, check Principles of Radar by MIT
or the various books on syncros and servo sys-

tems.
. WA4GTA
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999 HOWARD AVE-BURLINGAME, CAL.

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

Write Bob Graham for Special Deals on New and Re-
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Dept. C., Reading, Mass. Tel: 944-4000.
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Exceptionally versatile and compact Triple-con-
version, super-heterodyne communication-type re-
ceiver. Selectivity .5, 2.5, or 5. Sensitivity less
than 1 «v on AM, less than 15 uv on SSB CW.

T-Notch filter, I.Y. type noise linliter. 100 kc xtal
Calibrator.

IN STOCK: Net $379.

HA-10 Low freq. tuner adapts SX-1
3 mc., Net $24.95

ALSO IN STOCK: HT-44 Compact Transmitter.
SSB, AM, or CW 80-10 meters. Net $§395.00

P-150 AC Supply for HT-44. Net $99.50

“Used Equipment March Special”

HALLICRAFTERS SX-101A $£249.95
HALLICRAFTERS HT-37 349.95
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Though it's no longer in current produc-
tion, the Heath Model OL-1 scope is still
around in vast numbers. Thousands of these
handy little 3-inch units were turned out dur-
ing the years it was in the Heath line, and
many of them are still providing excellent
service.

Several months ago, I acquired one for gen-
eral-purpose use. Cost was only $15; it had
a burned-out 12AU7. Replacing the 12AU7
brought things back to life, and as I used
the OL-1 I found myself preferring it to larger,
more complex instruments. Only one thing was
wrong; it was an ac scope, like most other in-
expensive models.

While working on another project, I had
occasion to examine the circuitry of the OL-1
to determine the maximum input voltage it
could handle, and discovered that it could be
converted to a dc instrument with a minimum
investment in both time and money. Here’s
how to do it; the result is a lab-type scope at
a total cost of less than $25. Even if you don’t
have an OL-1 around, you may be able to find
one as inexpensively as I did.

Before we go into the details, let’s take a
brief look at the original circuit to see how
the conversion from ac to de amplification
comes about so easily. The original circuit of
the deflection amplifiers appears in Fig. 1;
both the vertical and the horizontal amplifier
are identical in the OL-1, so only one is
shown.

Input from either the vertical-input jack or
the sweep-selector switch is fed to a cathode-
follower, with the gain control located at the

Jim Kyle K5JKX
1236 N. S. 44th Street
Oklahoma City, Okla.

DC-1zing
an
Oscilloscope

cathode-follower output. The amplifier V1B
drives V2 which operates as a longtailed-pair
phase inverter, and is direct-coupled to the
deflection plates. Spot deflection controls are
in the grid circuit of V2.

V1 could be converted to a dc-amplitying
stage easily were the cathode, grid-return, and
ground for V1A all at the same voltage. Then
both ends of the 50K gain control would be
at ground for de, and grid voltage of V1B
would not change as the gain control setting
was varied.

This target of ground potential at the top
of the gain control exists only when no signal
is present at the amplifier input, obviously.
The “artificial ground” must have high enough
impedance that both ac and dc signals can
appear across it, and ideally should not
change operating conditions for the cathode
follower.

While we can't quite reach the ideal of
having cathode, grid return, and ground all
the same, we can make the grid return come

+-GOING TO
+ 360

DEFLECT

+230 PLATES

Fig. 1 Original OL-1 amp. circuit
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Fig. 2 Balancing input stage

‘0 an “artificial ground” and bypass the 2200-
ohm cathode resistor, while retaining un-
hanged the operating conditions of the cath-
rde follower. Fig. 2 shows in much-simplified
‘orm how it’s done.

Fig. 2-A shows a representation of the
riginal conditions. The battery represents the
+250-volt power supply, and R,,. includes
‘he static resistance of the tube and any other
resistors in the circuit except the 47K load
‘esistor.

Under the operating conditions designed in-
‘0 the OL-1, approximately 3 ma flows in this
sircuit, and so the top of the 47K resistor
(grid return point) is 141 volts positive to
zround. The grid, also, is at this same voltage.

By adding a 250-volt negative supply to-
zether with a balancing resistor, R,,;, also in
ieries with the 47K resistor as shown in Fig.
2B, current flow in the part of the loop oper-
iting from the negative supply can be adjusted
0 be exactly equal to that in the tube. The
>qual and opposite currents through the 47K
‘esistor then cancel out, leaving no current
it all flowing through it, so the voltage drop
across it becomes zero. The top of the resistor
s now at the same voltage as the bottom, or
sround level.

However, when a signal comes into the tube
‘he current flow undergoes change depending
n signal; this upsets the balance and allows
1 voltage to develop across the 47K resistor.
['his voltage is the desired signal.

The original dynamic load on the cathode
ollower consisted of a 47K resistor shunted
oy a 50K gain control, or approximately 23K
>hms. In the modified circuit, the load is 50K
(gain control only) shunted by Rbal, which
1igain comes out to about 23K ohms. Thus
perating conditions are not changed—but
he stage is now capable of passing de signals.

Lest visions of an additional negative pow-
>r supply frighten you, let me hasten to add
‘hat semiconductor diodes make it simple. Fig.
3 shows the schematic of the circuit I used:
~onnections to the 64 rectifier already in the
scope give both high-voltage ac and a dec
source for the regulators. The VR tubes pro-
vide ample filtering at the low current drain
=ncountered here.

TO 6X4
PIN 6
PIN 7
+255

Fig. 3 Balancing power supply

Modification of the phase-inverter deflection
driver stage requires a bit more physical work
but is equally simple. In the original circuit,
the grids are approximately 10 volts positive
to ground; the centering control varies the rel-
ative positive voltage on each grid to move
the trace.

The plate potential of V1B is about 50 volts,
which means that the difference between V1B
plate voltage and V2A grid voltage is about 40
volts. Raising the cathode and grid voltages
of V2 by 40 volts each will bring V2A’s grid
to the same level as V1B’s plate, allowing the
coupling capacitor to be eliminated.

This is easily done by changing the 2200-
ohm common cathode resistor to 8600-ohms
and rewiring the centering circuit. Fig. 4
shows the details. The grid of V2A is now
clamped to about 50 volts by the direct con-
nection to V1B plate, and centering is ac-
complished by varying the positive voltage on
the grid of V2B a few volts either side of the
50-volt level. The centering control was
changed to 500K to allow a wider range;
leaving the original 50K control in caused
some distortion (due to limited available swing
in V2) and a bit of warmup drift as the low-
resistance control heated.

The completely modified deflection amplifier
circuit is shown in Fig. 4; you can see that
only four parts are changed, five removed, and
one wire added. Now let’s get down to the
practical details of how to do it, step by step.

First, put together the power supply on a
subchassis. Note that the 27K J%-watt resistor
shown in the photos was later replaced with a
1-watt unit; the small one drifted badly dur-
Ing warmup.

Second step is to remove the scope from its
cabinet. Then unsolder and remove from the
printed circuit board the 47K cathode resistor
for V1, the .1 mfd/200-volt coupling capaci-
tor between V1 and V2, the 10K resis-
tor in the grid circuit of V2B, and the 2200-
ohm cathode resistor of V2. Disconnect all
leads from the board to the vertical centering

g
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Fig. 4 OL-1 changed to dc amp. Parts not
marked are unchanged

control, at the board, and locate the wire
from V1’s plate circuit back to the power sup-
ply. Cut this wire at the power supply.

Rather than remove the two resistors in the
grid circuit of V2A from the board, I chose to
cut the foil strip between pin 2 of V2 and the
2.2-megohm resistor. The break is shown in
the photos; a sharp test prod is suitable for
scraping the foil away from the board.

Now we start putting things back. Replace
the cathode resistor of V2 with a 6800-ohm
1-watt unit, using existing board holes. The
resistor will stand above the board surface
but this doesnt matter. Replace the .1 mfd
coupling capacitor with a piece of hookup
wire soldered between the existing holes. Re-
place the vertical centering control with a
500K potentiometer, and ground the counter-
clockwise terminal of the new control. Run a
wire from the other outside terminal to hole
EE on the board, and from the arm to the hole
nearest the 2.2-megohm resistor, left vacant
by removal of the 10K resistor.

Replace the .1 mfd/400-volt input capaci-
tor with a length of wire, and connect another
length of wire from the junction between the
negative terminal of the 20-mfd/150-volt ca-
pacitor and the gain control to the junction
of the 2200-ohm and 2.2-megohm resistors in
V1A'’s cathode circuit.

Install the power subchassis by removing
two of the four transformer mounting bolts,
placing them through the subchassis holes,
and retightening them. Connect the subchassis
leads to appropriate pins of the 6x4. Connect
the 27K 1-watt balance padding resistor from
the arm of the dc balance control on the sub-
chassis to the junction of the 2.2-megohm and
2200-ohm resistors in V1A’s cathode, and con-
nect the cut lead from V1’s power-supply cir-
cuit to pin 1 of the OA2 marked “+255 reg.”

Set vertical gain of the scope to zero, re-
check all wiring, cross fingers, and turn scope

[ . |

on. The two negative-supply VR tubes should
light instantly. If they don’t, turn it off fast and
recheck for wiring errors.

The positive-supply VR tubes, however, will
remain dark for about 15 seconds until the
6x4 warms up. After all four VR tubes light,
turn the intensity control up and adjust verti-
cal centering until the spot appears on the
screen.

Switch horizontal sweep to any convenient
frequency and adjust horizontal gain for a
trace of about 2 inches. This is mainly to
avoid any chances of burning the CRT face
with a concentrated beam. Then center the
trace vertically and mark a reference line on
the screen to indicate trace position.

Advance vertical gain slightly; the trace
will probably move either up or down the
screen face. DO NOT RECENTER. Instead,
adjust the dec balance control until the spot
returns to the reference line. Then advance
vertical gain all the way, keeping vertical input
leads shorted to avoid hum pickup. Again,
bring the trace to the reference line with the
de balance control. Now sweeping vertical
gain quickly from full off to full on should re-
sult in no noticeable movement of the trace.

For best results, allow the scope to warm
up thoroughly and repeat the balancing pro-
cedure described above. Balance should hold
its adjustment then, providing only that the
scope is allowed to warm up each time it is
used.

If you prefer, the dc-balance control could
be brought out as a front-panel adjustment
either by drilling an additional hole or by us-
ing a concentric dual potentiometer for the
new vertical centering control. However, I
found that readjustment was not needed that
frequently; a hole through the bottom ot the
cabinet, allowing screwdriver touchup occa-
sionally, works nicely for me.

In using the modified OL-1, all controls
operate exactly as before. Only one thing is
different; since the scope now responds to
dc, and panel space didn’t permit easy in-
stallation of an ac/dc switch, the trace may
shoot off the screen when you attempt to
measure a waveform at a tube’s plate. The
remedy is to construct an ac probe, consisting
of a .1-mfd/600-volt capacitor in series with
the normal probe lead, to block the dec com-
ponent of the signal when it’s not wanted.

While at it, I installed a BNC connector
for vertical input, but that’s a simple matter
having no connection with the main modifica-
tion. I hope it works as well for vou as it has
for me.
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| Wt. 9 oz.
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RELAYS

4 Standard Models, AC or DC,
UHF, N, BNC, TNC or C Connectors,

SPDT 50 ohm impedance. 1 kw rating. Life expectancy over
1 million operations. VSWR less than 1.15:1 from 0 to 500
me. DEK60-G and DE60-G2C feature patented automatic receiv-
er protecting connector for positive isolation of r.f. from re-
ceiver — greater than 100 db isolation between receiver and
transmitter lines from 0 to 500 mec. Model DEK60-G2C has
external contacts for switching auxiliary circuits (rated 5

amps @ 110 VAC).

BHED ol Bt o e o $12.45
Guaranteed DK60-G with “isolation” Conn. _______ $13.70
DK60-2C with DPDT Auxil. Contacts ___ $14.35

One Year (xgo.G2c with “isolation” connectors
and Auxiliary contacts __________ $15.65

Industrial and military requirements modified and built to
specifications.

ra-me=
wadis ais s l-l-l-"-_-“'_"" .

. » MANUAL
- " SWITCHES

(not wafer switches)

~MATL D

ek

Available in four configurations — DKT8-2
single two throw; DKT78-3 single pole three
throw: DKT78-6 single pole six throw, and
Crossover switch DKT78-T.

New manual DKT8 series coaxial switches
with excellent r.f. characteristics (not wafer
switches)., r.f. rating, 1 kw. 50 ohm im-
pedance. VSWR less than 1.05:1 at 150 mec.
Isolation greater than 50 db @ 500 me. and
greater than 80 db @ 30 mec. With dial
plate and knob. Wt. 10 oz. Size: 3" dia. x
115" deep.

Available: 1P2T, SP3T, 1P6T
and crossover switch _______ from $12.75 ea.

DEKG60, DK2-60, DK2-60B, DK71, DK72 DK78 available with BNC, TNC, N & C cunnectnrs

Dow-Key products available at your distributor or write:

Industrial — Military Relays By

HEAVY DUTY
DK60-G2C SPDT COAXIAL

DK2-60B
SERIES

e

-
et

L DK2-60B
. Connectors UHF.
Size 2% x 33 x 13%. Wt 12 oz

A DPDT SWITCH INTERNALLY CON-
NECTED IN DE-ENERGIZED POSITION

Ideal for switching in and out a power
amplifier between an exciter and antemna.
Frequency range 0 to 500 mc. Power ratin
1 kw, VSWR less than 1.15:1 from o to 50
mc. Isolation greater thﬂn 30 db @ 500 mec.
Loss less than 0.03 db @ 30 mec. Life over
1,000,000 operations. 50 uhrn impedance.

Available in all standard
AC. DC voltages _______. from $19.00 ea.

DK2-60
SERIES

i
£ s [, -

A DPDT SWITCH for SWITCHING 2
COAXIAL LINES SIMULTANEOUSLY

Frequency range 0 to 500 me. Power rating
to 1 kw., VSWR less than 1.15:1 from 0 to
o000 me, Isolation greater than 30 db @ 500
me. Loss less than 0,03 db @ 30 me, Life
over 1,000,000 operations. 50 ohm imped-
ance, Size: 2% x 3% x 13{. Wt. 12 oz,

With UHF COAXIAL
CONNECTORS _._._______. from $19.00 ea.

DK72

I

~ SERIES
~ IP3T COAXIAL
~ RELAY FOR
REMOTE
SWITCHING

of r.f. SOURCES

Weatherproof. Frequency range 0 to 500
mc. Power rating 1 kw. VS5WR less than
1.1:1 at 100 me. Isolation greater than 40
db at 100 me. Life over 1,000,000 opera-
tions. 50 ohm impedance.

Size: 4 x 3. x 265 Wt. 1 lb. B oz

With UHF CONNECTORS ____ $22.95 ea.

™ DK71
x 5 i SERIES
LY e omn

SWITCHING
of r.f. SOURCES

Size: 53 dia.,, 2%
deep. Wt. 3 lbs,

Weathgg)rmr. Common connector may be
switch directly to any one or combination
of six positions. Frequency range 0 to 500
mc. Power rating 1 kw. VSWR less than
1.1:1 at 100 mec. Isolation greater than 40
db at 100 me. 1,000.000 operations. 50 ohm
impedance.

With UHF COAXIAL
CONNECTORS oo e $49.50 ea.

Manufactured by DOW-KEY COMPANY, Thief River Falls, Minnesota




Carole Hoover Allen KSAMD/W5NQQ
171 Vermilion Drive
Lafayette, La.

The Missing Link

When my OM, Bill K9AKF, announced he
was going to build the 2 meter Quad-Quad
shown on Page 20 of the May 64 issue of 73,
[ was shocked! I had always thought that most
hams read such spectacular schematics and dia-
grams like an XYL reading a recipe book—
those baked Alaskas, bisques and Bavarians
look fabulous, but who'd dream of trying one?

For those readers who may have missed the
article, WS8HHS built a fantastic 2 meter an-
tenna consisting of four small cubical quads
stacked broadside.

Well, when Bill read that the front to back
ratio of the Quad-Quad exceeded 28 decibels,
he forgot about lunch and a dental appoint-
ment and started gathering the needed ma-
terials.

The quad framework calls for thin-wall elec-
trical conduit and the element supports are
made from dowel rods. Acquiring these took
only money, but the #10 copper wire for the
elements was a different story. Neither the
local stores nor the electricians could scratch
up any +#10, and for a few gloomy hours, it
looked like Bill would have to swipe some from
a phone company truck. Fortunately, the prob-
lem was solved without a theft when he
thought of stripping some #10 house wire.

The next adventure came when he began
cutting the wooden center hubs for each ele-
ment. The only tool he had for the job was a
small portable jig saw, and two hours of jig-

Bill,
Quad-Quad in the back yard.

KOAKF, assembles the bays of the

ging produced what I guessed was a miniature
egg-shape hexagon. Since my guess was wrong
and there are twelve hubs needed, this job
went to a wood-working friend-in-need.

When all the material was on hand, work
began. Before long the basement was a jungle
of dowels and hubs neatly spaced by wire. As
each quad bay was tested successfully, excite-
ment grew, and so did the size of the Quad-
Quad. Completely assembled in the basement,
it would have been another boat-in-a-bottle
deal, twice as big as the door. But, Bill had
thought of that and wisely decided to re-locate
in the back yard.

Next came the assembly of the bays on the
framework and the wiring of the harness.
Even in the hot June sun, work went well,
and the wires were wonderful for drying ny-
lons when his back was turned.

Now, I mean no criticism of WS8HHS’s fine
article, but it does skip hurriedly from The
Tune-Up to The Performance completely omit-
ting an interesting phase known as The In-
stallation. It is upon this missing link we will
now dwell.

When the Quad-Quad is assembled, it re-
minds one of a wind-mill, and this is good
since all hams seem to feel that the bigger an
antenna is the better it is. The only time he
wishes it was the size of a toothpick is when
he is climbing to the top of his 70 foot tower
swaying in a stift wind with three or four
nervous relatives milling helplessly below, and
the beam hanging on a rope somewhere in be-
tween.

Bill chose a quiet evening for the raising of
the Quad-Quad and climbed the tower trust-
ingly placing its welfare in the hands of his
XYL (me), and his in-laws, K9AXS Golde,
and WOVEY Dan. The gals would guide the
elements while Dan pulled on the hoisting
rope.

All went well for about the first 10 seconds.
At that time, a dowel tip hit the bird bath
and bent a bit. This was quickly fixed, but
as the quad was pulled toward the eaves, one
bay seemed magnetized by the branches of our
plum tree and became entangled. Panic
struck. I climbed up the tower a few rungs to



Frank, KOHYZ, guides the Quad-Quad up
to K9AKF after the disastrous plum tree
episode.,

steady the quad and managed to catch the
opposite bay on the corner of the house.
K9AXS ran for the rake to push the elements
free, and WIVEY dropped the rope to help his
women leaving Bill at the top of the tower
with the weight of the Quad-Quad on the
rope.

The sickening sound of cracking dowels tol- |

lowed: the quad broke free; Bill came down,
and we talked him out of starting a dowel rod
bonfire on the spot. Later in the evening, an
inventorv revealed only minor damage, and
it was decided to try, try again.

Two nights later, WOVEY pruned his prize
plum tree ’til it looks like a poplar; Frank
K9HYZ, climbed on the root to guide the
Quad-Quad, and up it went like Santa through
the chimney:.

We have found the performance of the
Quad-Quad as terrific as Doug De Maw's
claims. DX contacts have been made; recep-
tion remarkably improved; and, yes, the front
to back ratio must be 28 decibels at least!

. . KO9AMD

by NEW-TRONICS

the home of originals!

HUSTLER is the mobile antenna that has
won the widest praise from everyone that
has used it. For really reaching out, and
for exceptional results on every band, the
HUSTLER has no equal. For unbiased opi-
nion of performance, ask any HUSTLER
user . . . there are thousands of them.

See the HUSTLER at your dealer or write
us for literature.

B NEW-TRONICS CORPORATION

““the home of originals™
3455 Vega Ave., Cleveland, Ohio 44113

-
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They say “there is nothing new under the
sun.” Well, I found something which really
opened my eyes; a three-band, trap-type,
grounded quarter wave antenna using an un-
usual tuning method which, in effect, makes
it an “automatic band-switching antenna.”

Designed for the 20, 40 and 80 meter bands
as well as a type tor the novice 15, 40 and 80
meter domain, the whole assembly is only 58
feet long over-all and weighs but two pounds!
Furthermore, it can be erected as a vertical,
or as a combination vertical and horizontal
and can be bent or “drooped” as necessary
as much as 45 degrees to reach the ground
termination! Or, it can be installed in a sloping
position for it’s entire length; truly a versatile
antenna adaptable to almost any space or lo-
cation!

Initial tuning is accomplished by a series
of shorting bars and two capacity tuners.
These can be adjusted to resonate in the mid-
dle of all three bands or right on your general-
ly used frequency in each of the bands without
further adjustment after erection. Tuning is
sufficiently broad to provide high efficiency as
well as extremely low SWR ratio at all other
points in each band.

Such an antenna, known as “El Toro”, is
manufactured by Mosley Electronics, well and
favorably known to most hams by reason of
their excellent beam antennas, thousands of
which are serving amateurs all over the world.
This novel antenna is offered in three types;
the NS-3 Novice Special, pre-tuned to the
novice portion of the 15, 40 and 80 meter
bands with a power handling capacity of 300
watts; the TW-3X Jr., for 20, 40 and 75/80
meter operation at 300 watts CW-SSB, 1000
watts to final amplifier and the TW-3X rated
to handle the maximum legal limit of 1000
watts input to the amplifier, SSB-2000 watts
PEP.

Any of these antennas can be either roof
or ground mounted; slightly superior perform-

68

Mosley's
'El Toro"

Howard S. Pyle WTOE
3434-74th Ave., S.E.
Mercer Island, Wash.

ance is realized with ground mounting; mere-
ly a good connection within a few inches of
ground level is required and, in most cases,
no radials are necessary. A driven ground
rod or a convenient water pipe or conduit
will generally prove to be an adequate ground.
Roof top mounting will require a few radials
except where mounted on a metal roof.

All antennas are supplied in kit form, with
detailed assembly and erection instructions
and with all of the “hard work” accomplished
at the factory. The radiating portion comes
completely assembled with all spreaders in
place and all of the machine work done on
the tuners. In spite of this, the complete an-
tenna is shipped in a small, light weight carton
only twenty inches long and about six inches
square! Everything is supplied including end
insulators; you need only assemble the kit
which takes but a few minutes, solder the
small shorting bars in place, connect the two
tuners as shown in the instructions and hoist
the complete antenna into the air. You need
furnish nothing but a sufficient length of 52
ohm co-axial cable to reach the transmitter
from the ground end of the antenna (actual
length is not important although the shorter
the co-ax feed-line, the less loss and better
SWR ), a short piece of nylon rope or clothes-
line plastic clothesline will serve as
well . . . with which to tie the end insulators to
the antenna supports, and a good ground con-
nection.

In effect, the antenna is a 450 ohm, open-
wire feed line which comprises the entire
radiating portion. The writer has experiment-
ed with scores of antennas over a period of
many vyears and has found the Mosley “El
Toro” to be the equal of any of those which
he has used. And, at the cost, unless your
piggy-bank’ is awfully low, it will pay you
to buy the Mosley kit rather than try to
duplicate it by ‘home-brewing’.

s WHHOE

T2 MACATIME



EI. TORO

BY MOSLEY s

Mosley ‘‘El Toro’’ antennas
are trap type grounded quar-
ter wave antennas using a u-
nique method of tuning and a
single 52 ohm coax line. The
antenna is only 58’ long and
can be mounted to fit almost
any location. No radials are
needed if mounted at ground
level. ““El Toro’’ comes pre-
tuned, in kit form and can be
easily adjusted to resonate
at any portion of the anten-
nas rated bands.

models

Mosley ““El Toro’ antennas are available in three
models, TW-3X — TW-3XJr. — NS-3, each is de-
signed to give outstanding performance. These ver-
satile antennas were developed for the Ham with a
limited budget, limited space and the traveler who
works portable.

3 band operation

Mosley TW-3X and TW-3X Jr. operate on 20, 40 and
75/ 80 meters. Mosley NS-3 (Novice Special) is de-
signed for operation on 15, 40 and 80 meters. The
““E| Toro'' antennas feature pretured, compact de-
sign and excellent broadband characteristics.

power ratings

Mosley TW-3X has an AM rating of 1000 watts input
to the final amplifier and a CW / SSB rating of 2000
watts P.E.P. Mosley TW-3X Jr. and NS-3 (Novice
Special) have ratings of 300 watts on AM, 500 watts
on CW and 1000 watts P. E. P. input to the final am-

plifier on SSB.

MODEL TW-3X = = = — — = = — — $19.95
A4

m OB O s e OB

MODELS TW-3XJr. & NS-3 — — — $ 14.95

4610 North Lindbergh Blvd. Bridgeton,

- e A .

Missouri,

OSI EY Electronces N

63044
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Jaetters

The Monitor Magazine (cc to 73)

Dear Joe,

In a recent form letter from John Huntoon requesting
my reconsideration to re-join ARRL I see ARRL now
lays claim to the success of the Goldwater Reciprocal Bill.
Frank Mortensen W7HNT and I can tell you of the
many negative replies from ARRL officials and legal
representatives during the period prior to 1962, The mess
that is resulting from their proposals for incentive licensing
will not immediately stop. With all the opposition shown
to date one would think that ARRL would reconsider
their initial moves and review the matter for the good of
all amateurs in full membership. Since it is apparent that
they do not intend to do so, nor do they intend to adapt
a democratic policy in the representation of the amateurs,
the only solution appears to be the development of provid-
ing the ARRL with stiff competition in the form of
another organized amateur body, one that will truly repre-
sent their members. The IoAR has already proven what
another amateur radio group, although small in member-
ship, can accomplish during its short life. If you and
other editors would get with the officials of the IoAR m
strengthening that new group [ believe that 1t could be
done,

John F. Barrows DL4HU

ARRL, Newington,

You will find from your records that I am no longer
a member of the ARRL, nor will 1 be as long as the
present policy of said group contimues, I have a slogan
of my own: Amateur Radio i1s going to Hell because we
trusted our fate to the ARRI..

George Walker W7GCO ex-E.C.
Pocatello, Idaho

Conn:

Dear Wayne,

I have received several letters
on alternators. The main question
alternator whine—particularly in two meter rigs. I've
checked around and the best results are obtained by
placing a pi filter in the filament lead or in the line
from the battery. Evidently the AC from the alternator
gets past the rectihers and the battery to the hlaments,
and into the rig,

I would like to add to the long list of true ham
experiences one of my own. On Friday the 13th, last
November, a large portion of my home burned. What
the fire and smoke didn’'t get the firemen did. However,
enough remained, providing we didn't mind sleeping on the
Hoor and not changing clothes. The next day—Saturday—
[ decided to rent a house across the street that had been
vacant several years, and mm West Texas, that means full
of dirt.

The word got out that I was going to move that
afternoon, and in large masses the hams began arriving
at my once proud QTH. They cleaned the new house from
top to bottom, the gas, water, and electricity were turned
on (Saturday afternoon, no less), washed up the terribly
smoked furniture, and moved it across the street to the
new house! The amazing part of this fact is that it was
accomplished in about an hour and twenty minutes. 1
estimate that 45 hams participated in my move.

The results of the fire are still quite evident, the furni-
ture st#ll smells of smoke, the XYL is s#z#/l in the hospital
recovering from burns received in the fire, but this will
soon pass and be forgotten., However, 1 will never forget
the friendliness of the hams that appeared that Saturday
afternoon.

concerning my article

i1s how to eliminate

O'Kelly W5VOH
Midland, Texas

Dear Wayne:

Hmmm-—that's strange: Seems 1 recall reading in one
of CQ's editorials that one of the reasons for their dropping
of Clif was that he wanted to print two to three pages of
call letters. That’s it! I knew there was something missing
from their November issue. Sure enough—their four pages
of call letters for their awards were saved for the next
month (and, of course, a more unrelated editorial,) instead
of the usual November issue. Nothing like following vour
own creed.

Jim WaDSU

MATERIAL DIFFERENCE
—IN USE IN 135 LANDS!

70

“BEAMED-POWER” ANTENNAS

and ANTENNA SYSTEMS =gs77)

IEEE SHOW

The Choice of the Discriminating

Communication Engineer . . . the
Man who Never Settles for Any-
thing Less than THE-VERY-BEST!

ANTENNAS

You too—ecan enjoy world renowned TELREX
performance and value! Send for PL65 con-
densed data and pricing catalog, describing
the lowest priced antennas on the market, in
relation to materials and performance! Ex-
panded data sheets—including your favorite
band, are also available.

COMMUNICATION SYSTEMS

I re X LABORATORIES

ASBURY PARK 25, NEW JERSEY, U.S.A.
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Dear Wayne:

Congratulations on the “ALC for SSB” article in the
1-'65 73. As Kyle pomnts out, there has been very
little written on such an important SSB subject, mine
(CQ April ’61) and two other references. I was about
to write an article myself to bring things up to date and
out in the open. One thing that I have never understood
is that my material was written and submitted to the
two amateur radio publications of the day five vears
before I finally got it published in the SSB column! There
1s a recent excellent reference that covers all phases of
SSB, “Single Sideband Principles and Circuits’ by
Pappenfus, Bruene and Schoenike (Collins engineers)
McGraw-Hill, and especially their chapter on *“Signal
Processing for SSB Transmission.”” Besides all of the
dope on ALC they point out that AF clipping can be
used with SSB, an argument to the contrary often used
by the die-hard AM/DSB boys to “prove’” some advantage
for that ancient mode.

In adding ALC to the HT-32, recent experiments show
that the ALC voltage should be applied to the grid of V2
(pin #1) and not the grid of V5 as shown in my article
and mentioned by Kyle. There is a fixed negative bias
on the grid of V5 and the ALC voltage would be in
parallel with it, causing a delayed action. Kyle made a
little slip when he referred to testing the ALC action with
an audio oscillator. He should have said to use a two-
tone audio oscillator as a single tone or carrier will not
actuate the ALC.

Regarding the letter on 6D0Q5s by W6ZGZ and the
article to which it refers. I never could see why all the
concern with brands of 6DQ5 tubes when there are a
number of TV tubes that are better for RF Class ABI
amplifiers. The best tube that I have found is the Tung-
Sol 8236. My check shows that it gave some 18% more
output than the equivalent TV tube types at the same
input. I am running a cool pair at 500W PEP input in
my HT-32X and have been wondering why I never saw
any mention of these fine little bottles.

Wayne W. Cooper K4ZZV / W6EWC

Dear Wayne:
Just want you to know I am making constant use of

the gratis copy of 73 magazine you are sending me.

I am constantly reading appropriate articles on the 2
hour “RADIO DIGEST" tape distributed by Science
For The Blind.

The last report 1 received some months ago our cir-
culation was nearing the 100 mark. This means that
these blind hams and would-be hams are receiving ma-
terial they otherwise would miss!

With the co-operation of 73 and other ham magazines
my expense is reduced. I furnish and maintain my own
equpment and some supplies but am spared the ex-
pense ol the magazine subscriptions.

Thanks again, Wayne, for myself and for all my
sightless listeners.

Henry G. Kuhn W2IRU

Howdy Wayne,

The Ham Radio Commemorative Stamp is hideous, Tt
shows a modulated wave form, a few bolts of lightning
and i1s a sickly purple. A modulated wave form doesn’t
represent CW, I'm a CW man. OST is a CW magazine.
Did somebody drop the ball agarn’ It would be interesting

to know just what came off here.
Thomas Turner KBVBL/6
Oakland, California

Four Armed

Editor CQ Magazine:

In August of 1964 1 sent 104 QSL cards to Mr. Urban
Le Jeune Jr., W2DEC, Box 35, Hazlet, New Jersey 07730
by registered mail. In October I received Certificate #404
for contact with 100 countries on SSB. On November 10,
1964 1 requested the return of my cards in an air mail
note to Mr. Le Jeune, Since I have not received the cards
nor any reply to my letter, I can only assume that I have
been cheated out of my cards and the $1.00 that I sent in
to cover the return postage by the irresponsibility of Mr.

Le Jeune and CQO Magazine.
W. E. Hughes Jr. XE2WH

Monterrey, Mexico

Now—Pi-Network inductors specially
tailored for your needs. Here are highly-
efficient, super compact tank coils in-
corporating the unique feature of inte-
gral band switching.

Model 850A and Model 852, now
complement the famous B&W Model
851. All are designed for single or parallel
tube operation on 80, 40, 20, 15, 11 or 10
meters, with top efficiency in Class “C”’
or linear operation. Windings give ample
current carrying capacity with optimum
“Q” over the entire operating range.

See these superior B&W inductors at
yvour dealers now, or write B&W direct
for detailed information.

BARKER & WILLIAMSON, Inc.
':Qudiﬂ Cmnmuni{*ﬂ{ifn E’qufpmnh{ Qinﬂﬂ 1932
BRISTOL, PENNSYLVANIA + STillwell 8-55681

TRANSISTORIZED!

NOMBREX LTO

i r
e

.....

ACCURACY -
PR "ﬂ'. EL:'.:;:
IN THE PALM OF YOUR HAND

RF SIGNAL GENERATOR

 Battery Powered $39.95
e Compact: 1 Ib. 12 oz.
638" x 458" x 258" Postpaid
* Wide Range 150 KC to 350 MC Completely Wired
e Guaranteed: one year Includes Battery
and Cable

* Other Instruments Available

ORDER NOW:

EATH PATH PRODUCTS CORP.

55 Halley St. Yonkers 4, N. Y.
Exclusive Dealers Terrstories Open




The New Heath
GR-64
SWL Recelver

If you are like the usual ham you enjoy
listening to vour favorite amateur band as
much as possible. However, monitoring the
local gang or keeping a lookout for band open-
ings is not always convenient. When you're
working in the basement shop or in the ga-
rage youre often not within audible range of
the shack. The obvious solution to this prob-
lem is to get a second receiver. Duplicating
the expensive receiving gear you have in your
shack would be economically unwise, so a
search for something less costly is in order.
Consider then, the Heath GR-64 receiver kit,

This receiver certainly fulfills our desire to
keep cost down. It offers many desirable fea-
tures besides. (Over 100,000 other people have
thought so too, as indicated by Heath’s sales
records.) The GR-64 has a standard broadcast
band which other members of the family may
listen to when you are not receiving on the
ham bands. Frequency coverage is 500 ke to
30 me.

The receiver uses a 12BE6 in the converter
to produce a 455 ke if. A 12BA6 if amplifier
stage not only amplifies the 455 ke signal, but
functions as a beat frequency oscillator as well.
Detection is performed by a 12AV6 and a
12AQ5 amplifies the audio to drive the built-in
5” round speaker or ear phones. Power is pro-
vided by a transformer operated power supply
using silicon diodes in a full-wave doubler-
rectifier circuit.

Although the receiver has no rf amplifier
stage, direct comparison tests with a well-
known $450 receiver were surprisingly good.
Alternately using the same antenna on both
receivers, almost all signals heard on the high-
er priced model were heard on the GR-64.
Selectivity seemed to be the main difference.

9

Donald Smith W3UZN
Kent Mitchell W3WTO

An outdoor long-wire antenna is recommend-
ed for best results.

A large etched circuit board and uncrowd-
ed chassis lay-out make construction easy. As-
sembly time is approximately 14 hours.

Features of the GR-64 receiver include an
“S” meter, a large slide-rule main tuning dial,
a bfo, and provisions for an external Q mul-
tiplier. The all steel cabinet is finished in a
gray wrinkle with an attractive silver trim. The
front plastic feet on the bottom of the cabinet
are slightly longer than the rear feet, so the
receiver sits at a jaunty angle that makes
tuning easier.

All things considered the Heath GR-64 is a
good buy.

GR-64 Specifications

Frequency Coverage ..550kc to 30mc
bands)

............ Superhetrodyne

........... On-0Off/Volume, Band
Switch, Main Tuning,
Fine Tuning, bfo, ANL
(Noise Limiter) Mode Se-
lector (AM-STBY-CW)

. 12BE6 Oscillator and mix-

er
12BA6 if amplifier and bfo
12AV6 Detector and audio
amplifier
12A05 Audio output
Antenna Impedance . High Z
Power Supply .. ... .. Transformer operated, sili-
condiode in a full-wave-
doubler circuit
Power Requirements . 117vac @ 30 watts
Dimensions ......... 132" wide x 6 high x 9"

(in four

Circuit
Controls

Tube Complement . .

deep
Weight . ...........11%2 Ibs.
PRice S N N $39.95
. . . W3UZN
.. . W3WTO
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/3 Books

Peterborough, N.H.

1—CARE AND FEEDINC OF HAM
CLUBS—K9AMD.—Carole did a thor-
ough research job on over a hundred
ham clubs to find out what aspects
went to make them successful and
what seemed to lead to their demise.
This book tells all and will be in-
valugble to all club officers or any-
one Inferested in forming a successful
ham club. $1.00

2—SIMPLIFIED MATH FOR THE HAM-
SHACK—KB8LFI.—This is the simplest
and easiest to fathom explanation of
Ohm's Law, sauares. roots, powers,
frequency/meters, logs, slide rules, etc.
If our schools ever got wind of this
amazing method of understanding ba-
sic moth our kids would have a lot
less trouble. 50c

3—REVISED INDEX TO SURPLUS—
WAWKM.—This is a complete list of
every article ever published on the
conversion of surplus equipment. Gives
a brief rundown on the article and
source. $1.50

6—SURPLUS TV SCHEMATICS.—You
can save a lot of building time in TV
if you toke odvantoge of the real
bargains in surplus. is book gives
the circuit diograms and info on the
popularly available surplus TV r.

$1.00

version

In a

measure frequenc
gnat's eyebrow?

on the

Complete to date. :
P Test winners.

for you.

ough manner.

7—AN/ARC-2 CONVERSION.—This
transceiver sells in the surplus market
for from $40 to $50 and is easily con-
verted into a fine little ham trans-
ceiver. Covers 2-9 mc
meters). This booklet gives
complete schematics and detailed con-
instructions.

12—CW—W6ESFM.—Anyone can learn
the code. This book, by an expert, lays
foundation for later high
speed CW ability.

19—MICKEY MIKER—W@OPA.—Com-
plete instructions for building a simple
precision capacity tester. ﬁl

15—FREQUENCY MEASURING—W@HKF
—Ever want to set yourself up to

right down to the
n expert lets you in
on all of the secrets. Join Bob high up
list of Frequency Measuring

RECEIVERS. K5)KX.—If you want to
build a receiver or to really under-
stand your receiver, this is the book
Y It covers every aspect of
receiving in author Kyles usual thor- all

ATV ~ ANTHOLOGY. WPKYQ and
WA4HWH.—A collection of the con-
struction and technical articles from
the ATV Experimenter. Includes a
complete, easy to build vidicon cam-
tra and 50 other projects. The only
book available about ham TV. $3.00

(160-80-75-40
ou the

$1.00

PARAMETRIC AMPLIFIERS. WAGBSO.
—Parametric amplifiers are probably
the most practical way for hams to
50c get a low noise figure at VHF and
UHF. This book is the only one avail-
able that covers both theory and prac-
tice. $2.00

ustrated.

50c
TEST EQUIPMENT HANDBOOK.
W6VAT.—Every ham needs to have
and know how to use test equipment.
This book tells you how to make valu-
able ham test gear easily and cheaply.
It also covers the use of test equip-
ment. 50c

$1.00

HAM-RTTY.—This is the most com-
plete book on the subject. Written
for the beginning TT'er as well as the
expert. Pictures and descriptions of

ular machines, where to get

$2.00 them, how much, eic, $2.00

Marty Feeney, Jr. K1OYB

|Q Test

Are you kept oft the air because of TVI?
Is your puny 25 watts drowned in the vast
wasteland of 20 meter QRM? Does vour rig
suffer from tired blood? In short, are you
somewhat dissatisfied with amateur radio? Re-
lax, then. This article wont solve all (or any)
of your problems, but it will give you an en-
joyable few hours.

There are five ham shacks, each of a differ-
ent color. Each of the operators runs a differ-
ent rig, each belongs to a different organiza-
tion, and each reads a different magazine.
Below are certain facts about each of these
hams. By proceeding in a logical manner, you
should be able to determine the answers to
these questions:

1) Who reads “Playboy”?

2) Who belongs to the “Munjoy Hill Society
for the Preservation of Spark on the Eleven
Meter Band™?

Note. The relationships described need not
necessarily be reasonable. For example, the
DX’er may or may not belong to dxcec, the
lid doesn’t necessarily read CQ, etc. The houses
are in a straight line, numbered from left to

right.

R AmALI THhESE

1) There are five ham shacks.
92) The lid operates from the red ham shack.

3) The DX’er reads CQ.
4) The operator in the green ham shack

belongs to DXCC.

5) The VHF er belongs to ARRL.

6) The green ham shack is immediately to
the right of the ivory one.

7) The owner of the DX-20 reads QST.

8) The ham in the yellow shack operates a

Communicator II.
9) The operator in the middle house belongs

to the IoAR.

10) The ham in the first house is a RTTY er.

11) The ham who operates the home-brew
rig has his ham shack next to the ham who
reads 73.

12) The “Proceedings of the IRE” are read
in the ham shack next to the ham shack where
the Communicator II is operated.

13) The operator of the KWM 2 belongs
to the Certificate Haters Club.

14) The Rag-Chewer runs an ARC 5.

15) The RTTY’er built his ham shack next
to the blue one. .. . K10YB

Answers on p. 78
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73 Technical Feature

Understanding the Schmitt Trigger Circuit-

Recent publication of RTTY converters built
around “Schmitt Trigger’ circuitry has re-
vealed, through reader response, that many of
us hams dont know very much about this
exceptionally useful circuit, and consequently
can't follow our usual practice of cut-and-try
modification.

Which is distinctly not a good state of
affairs, because the Schmitt Trigger is one of
the most versatile and useful circuits ever de-
vised outside the basic amplifier stage! It
can act as a peak clipper to provide virtually
infinite clipping; it can convert sine waves into
square waves should you need them; and it is
especially useful for RTTY converters because
it combines several functions into a single
stage.

Essentially, the Schmitt is a regenerative
switch which flips on or off in a matter of
microseconds (or even fractions of a micro-
second when so designed) yet will remain on
so long as the input signal tells it to.

It's a variant of the general family of multi-
vibrators; the characteristic which makes it
unique in the family is that it doesn’t “vibrate”
like all the rest. The routine multivibrator of
the free-running variety oscillates continually,
the “mono-stable” or “one-shot” delivers a
single timed output pulse for each input signal
applied, regardless of length of the input sig-
nal, and the “bistable” or flip-flop alternately
turns on or off. Only the Schmitt exhibits the
relay type of operation by remaining on so
long as input is present.

Unlike the mechanical relay, though, the
Schmitt can operate nicely up in the mega-
cycle range. It has negligible time delay be-
tween input signal and output action, and simi-
larly small delay between removal of input
and “drop-out.” To boot, it's a high-impedance
device which can be connected almost any-
where without loading down the driving
source, and it automatically provides an “in-
verted” or “reverse” output as well as its nor-
mal output.
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The output is a voltage at one of two levels;
the upper level is equal to the supply voltage
(when the Schmitt is not loaded down by the
following stage) while the lower is determined
by the trigger design but is usually much much
lowar. A low-voltage level of about 50 volts
is typical for vacuum-tube Schmitts; some-
thing well below 1 volt is typical for the
transistor version of the circuit.

These output levels hold true regardless of
the input level. If input signal is large enough
to trigger the circuit, output rises to the upper
level and stays there. If the input signal is
not large enough to trigger, the output re-
mains low.

At the “inverted” output terminals, conditions
are reversed. Voltage is at the lower level when
the circuit is triggered, and goes high when
the input signal is absent.

These characteristices make the Schmitt a
perfect clipper, since any signal above the
trigger point will produce an output of known
level. Signals below the trigger point don’t get
through. It also is a wave-squarer, since the
trigger point can be set at virtually zero volts.
For half of a sine-wave input, the trigger is
on, and for the other half it’s off. The output,
consequently, is a square wave.

And since a 2-volt change in input level
can cause a 150-volt change in output level (in
the vacuum-tube version) the Schmitt turns
out to be a pretty good amplifier as well. Thus
in RTTY it can combine the functions of limit-
ing, inverting for “bilateral” copy, and ampli-
fying the teletype signal all in one stage. The
transistor version is even more sensitive, pro-
ducing a change in output of some 10 volts
with an input variation of only 0.01 volt. This
equals a gain of 1,000 times through the stage,
with limiting action thrown in.

To see how it works, take a look at Fig. 1.
This shows a typical vacuum-tube Schmitt
Trigger circuit, with all circuit components
identified. A bit farther on we'll find out how
to determine proper values for all these things.
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FIG.| VT SCHMITT

First let's assume that one of the two triode
sections is at zero bias, and conducting as much
surrent as the tube and its plate resistor will
allow. Don’t worry about the effect of R6,
he cathode resistor, because it really doesn’t
have much to do with the amount of current
which flows.

However, the voltage across R6, or Ek, will
se equal to the current times the value of R6
n ohms. Lets make sure this amounts to
snough volts to completely cut off either triode
section; how much this will have to be can be
letermined from a glance at the tube hand-
»ooks.

Now let’s adjust the relative value of Rl
ind R2 to fix the voltage at Vla's grid, Ecl,
ight at cutoff. Remember that cutoff voltage
s measured between grid and cathode, and
he cathode is positive to ground by Ek volts.
[herefore, Ecl should be equal to Ek minus
he cutoft voltage (all voltages expressed as
yositive numbers).

This ensures that Vl1a is cut off, and no cur-
ent passes through the tube. With no current
lowing, the plate voltage Epl should rise to
he same level as the supply B +. If it were
ot for the shunt path to ground made up of
34 and R5, this would indeed be so, and if
14 and R5 are both large compared to R3 the
lifference between B + and Epl will be small
ndeed.

The grid of V1b, though, is connected to the
unction of R4 and R5, and so is receiving a
raction of the plate voltage of V1a. The exact
alue of Ec2 under these conditions is de-
ermined by the ratio of R5 to the total of R3,
4, and R5, and can be made almost any-
hing desired. For most positive and sensitive
ction, Ec2 under these conditions should be
et about % volt positive with regard to Ek.
“hat is, if Ek is 10 volts, Ec2 should be 10% to
1 volts.

Remembering that the effective bias is
neasured between grid and cathode, with the
rid at Ec2 and the cathode at Ek, the effec-
ive bias on V1b will be about % volt positive.
“his locks V1b into conduction, which estab-
ishes our original assumption and assures us
hat Ek does really exist.

AADCH 10QAE

SATURN 6

the original

HALO

Saturn 6 Antenna only $11.95

Saturn 6 plus mast &
bumper mount

AT YOUR DISTRIBUTORS OR WRITE DIRECT

HI-PAR
Products €Co.

FITCHBURG, MASSACHUSETTS

SPECIAL SALE

The popularity of our new VHF receiv-
ers and the expansion of our produc-
tion facilities is causing an over-crowd-
ed condition to exist in our stock room.
We want to rapidly reduce our present
stock and offer the followng units for
sale at greatly reduced prices. Each
unit is guaranteed and comes complete
with all cables and installation in-
structions.

These prices good until April 15, 1965.

Model CVA2 (160M) is $18.95 sale price $10.39
Model CVA4 (80M) is $18.95 sale price. $10.46
Model CVAS (WWV) is $18.95 sale price.  $10.32
Model CVA7 (40M-CHU) $18.95 sale price. .$10.43

Order by check or money order enclosing $.25 for
postage and handling. Attach this advertisement to
your order.

SCIENTIFIC ASSOCIATES CORP.

Box 1027
Manchester, Connecticut
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Since V1b is conducting as heavily as it is
able, its plate voltage Ep2 will be comparative-
ly low. The exact value of Ep2 under these at-
rest conditions will be equal to Ek plus the
plate-to-cathode voltage of V1b as determined
by a load-line plot on tube curves. The calcu-
lations aren’t really necessary, though; the
value is normally less than 50 volts and with a
bit of luck you can find as little as 15 volts at
the plates.

So far, we've established only the “resting”
condition of the circuit, and shown how Epl
is maintained near the supply level while Ep2
is near ground in the absence of input signal.
Now let’s look at what happens when a signal
comes in through Cin.

If the signal happens to be going in the
negative direction, it will only bias V1a deeper
into the cut-off region and nothing at all will
happen.

However, if the signal is going positive, it
will reduce the bias on V1a. As bias is reduced
(by reducing the difference between grid and
cathode voltages) the plate current will in-
crease from zero. This will in turm reduce Epl
by increasing the drop through R3, and the
drop in Epl will in its turn reduce the value
of Ec2. At the same time, Ek is increasing very
slightly due to the current flowing through Vla,
and the drop in Ec2 together with the rise in
Ek moves the bias on V1b from its slightly-
positive point back to zero and then on into
the negative direction.

As the grid-to-cathode voltage of V1b be-
comes more negative, its plate current de-
creases and this in tun tends to make Ek
slightly smaller, cancelling out the earlier in-
crease. The reduction of Ek reduces bias on
Vl1a still more, which allows more current
through R3 and in its turn increases the bias
on V1b. If the input signal remains at this
level or continues to go positive, the cumula-
tive effect of the changes in bias will be a
“flip” of conditions to the opposite of those
existing at rest. Vla will be conducting be-
cause of the input signal, and V1b will be
cut off because its cathode is more positive
than its grid. The output, Ep2, will rise to the
supply value, while the “inverted output,”
Epl, drops to the same low value which
existed at Ep2 previously.

The whole operation described above takes
place in a matter of microseconds; capacitor Cc
steepens the voltage change at Epl as seen
by V1b’s grid, to speed up operation even
more. And once triggered, the circuit remains
in this state so long as the input signal re-
mains above trigger point. Additional increase
in input signal has no effect.

v [

The circuit can also be made to operate
just exactly opposite to the manner described,
so that V1a conducts in the “at rest” state and
turns off when a negative-going input signal
arrives. The only difference is that for this
type of operation, Ecl is set so that it is just
slightly positive to Ek.

In practice, R1 and R2 are usually made up
of a potentiometer (frequently with limiting
resistors at each end) so that Ecl can be
varied over a range wide enough to allow
either type of operation. When this is done, a
l-megohm resistor is connected between the
potentiometer arm and the grid of Vla to
maintain isolation of the signal and the biasing
voltages, and Cin connects directly to the grid.

Note that the absolute sensitivity of the VT
Schmitt is determined primarily by tube choice
and next by the value chosen for R6, the
common cathode resistor. Tubes requiring lit-
tle voltage to cut off make the most sensi-
tive Schmitts. The amount of wvoltage nec-
essary to trigger the circuit will always be
at least as much as the swing from zero to
cutoff on the tube. The value of R6 will in
turn determine the ratio of R2 to R1 + R2, to
set Ecl, and the ratio of R5 to R3 + R4 4 R5,
to set Ec2. R3 and R7 should be equal, and
should be chosen to obtain maximum voltage
swing between “on” and “off” states while
not requiring excessively high values for R4
and R5. The sum of R4 + R5 should be at
least 10 times the value of R3.

Inability to make a Schmitt do its triggering
may be due to a wrong ratio between R4 and
R3, or to too high a value for R6. However,
R6 must be large enough to ensure cutoff of
the “off” tube with the current available.

Occasionally, if the values of R1 and R2
are far out of line, you can find a situation
where the thing won’t trigger but it will turn
V1b on and off. In this case, Vla is acting only
as a class A amplifier to drive V1b as a switch,
and the intended regenerative switching action
is lost. The remedy is to adjust the values of
R1 and R2.

So much for the vacuum-tube version. Now
let’s look at its transistorized equivalent.

This circuit is shown in Fig. 2, and the simi-
larity is apparent. The major difference is that
our switching factor now is base injection cur-
rent.

With no base injection current, a transistor
remains cut off and collector voltage is equal to
supply voltage. If enough base current is sup-
plied to “saturate” the transistor, collector to
emitter resistance drops to less than one ohm
and collector voltage becomes effectively the
same as that at the emitter.
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FIG.2 TRANSISTOR SCHMITT

In the circuit of Fig. 2, with no input signal,
Q1 receives no base current and so is cut
oft. Q2, on the other hand, receives base cur-
rent through the series combination of R2 and
R3. R4 bleeds off excessive current to ground,
to prevent oversaturation of Q2. With Q2
saturated, the current through it is limited
only by R6 and R5, and a definite emitter
voltage (Ee) is developed by this current
through R5.

This emitter voltage reverse-biases the
emitter-base junction of Q1, which helps hold
Ql even more firmly cut off and maintains
the input impedance of the circuit at a high
value.

When a negative-going input signal greater
than Ee comes in through Cin, the emitter-base
junction of Q1 becomes forward biased and
Q1 is no longer cut off. With Q1 conducting to
even a small degree, the current through R2
has two paths to follow instead of merely one
and thus the current through the R3-R4 path
is reduced. This reduces the base current
available for Q2, thus reducing the current
flow through Q2 from collector to emitter.
When the current flow drops, the current
through R5 falls accordingly and Ee’s value be-
comes less. Reduction of Ee by this action in-
creases the amount of forward bias on QI,
which allows more current to flow through Q1
and in turn reduces the base current of Q2
still more.

Since this action is regenerative, the base
current of Q2 rapidly drops to zero. Q1, by
this time, is in saturation and Ecl is only
slightly greater than Ee. With no base current
in Q2, this transistor is cut off and Ec2 rises to
be equal to the supply voltage.

The situation persists as long as the input
signal is present. Upon removal of the input
signal, Q1 ceases to conduct and the base cur-
current available for Q2 drives the second tran-
sistor from cutoff back into conduction, re-
storing the “at rest” conditions.

Since the voltage difference between base
and emitter required for cut-off is on the order
of only millivolts, rather than being in volts as
with tubes, the transistor Schmitt is much more
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sensitive than its tube equivalent. In addition,
since no grid-bias network on the input section
is necessary, fewer parts are required.

These two dfferences make the transistor
type more attractive for many applications. The
only real disadvantage is the requirement for
a negative power supply; a secondary item
which might be considered a disadvantage is
the inability to switch from negative-going to
positive-going trigger input.

However, should triggering from positive-go-
ing signals be a requirement, it can easily be
achieved by simply switching from the PNP
transistors shown in Fig. 2 and using NPN
types instead. Then the power supply would
be positive in polarity also.

Adjustment of trigger voltage level is ac-
complished by varying R5, which typically is a
500-ohm potentiometer connected as a rheo-
stat.

To design a transistor Schmitt, R2 and R6
are chosen to limit transistor current in the
“on” or saturated condition. They should be
equal in value. R5 is chosen for the desired
trigger-voltage point, so that about % volt less
than desired triggering is developed with the
design current flowing through it.

Next, R3 is picked to deliver enough current
to the base of Q2 (with Q1 disconnected) to
ensure saturation of Q2, and R4 is then chosen
to bleed off just enough of this current to
prevent over-saturation. An empirical design
technique is to make R3 10 times as large as
R2, then use a pot for R4 and set it so that
the voltage measured at Ec2 (with Q1 dis-
connected) is just barely higher than that at
Ee. If R4 is too small, Ec2 will be too high;
it R4 is too large, a small time delay may be
introduced in the trigger action.

This procedure fixes all the resistor values
except R1. This is a current-limiting resistor
to protect Q1, and should be about 1,000
ohms for every volt of peak input signal ex-
pected.

A transistor Schmitt circuit published by
General Electric uses the following values with
type 2N 396 transistors (PNP) supplied from a
12-volt Ecc: R1, 4700 ohms; R2 and R6,
1800 ohms; R3, 18K ohms; R4, 15K ohms,
and R5, 560 ohms. This set of values switches
at —5 volts signal input, and holds in until the
signal rises to —2 volts. Output levels are —4
and —12 volts.

Another circuit developed at General Pre-
cision, Inc., uses type 2N1302 NPN transistors
and a + 20-volt Ecc. Values for this one are
R1, 4700 ohms; R2 and R6, 1500 ohms; R3,
18K; R4, 15K; and R5, 0-500 ohm adjustable.
Input voltage ranges from 1 to 6 v rms, and
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the circuit can trigger on a 0.01-volt change
in input level. Output levels are not specified.

Still another circuit, from G-E and using
type 2N78 NPN units with a + 12-volt Ecc,
uses these values: R1, 1K; R2, 3300 ohms; R3,
1800 ohms: R4, 6800 ohms; R5, 5600 ohms,
and R6 2200 ohms. Turn-on point is at 6.8
volts input, and drop-out occurs when the
input signal falls to 5.2 volts. Output swing is
only from 12 to 10 volts as a result of the
high resistance value at R5 and the lower value
of R6 (as compared to R2). However, this
circuit was designed to operate at 1 me, a
rather high frequency for transistor Schmitts.
The other circuits described operate well up
to 500 ke but begin to fail above this point.

Now that weve seen how the Schmitt
works, let’s see how it can be used in practice.
Let’s assume that we want to lim't the audio
output of a receiver to a definite value, say for
CW reception.

A transistor Schmitt, using the circuit of
Fig. 2 and the parts values given for type
2N1302 transistors, but using 2N107’s or bet-
ter yet 2N404's instead (with consequent — 12
volt Ecc instead of + 12) will do the trick.
Simply connect Cin to a phone plug and plug
it in in place of your phones. Connect the
phones, then, across R6, either with or without
a blocking capacitor in series.

Any input signal will be squared off top
and bottom by the Schmitt, giving the same
level of output. Because of the amplification
provided by the Schmitt in addition to its
limiting duties, you can run the receiver gain
controls far enough down to have little trouble
from QRM or QRN. However, the gain
controls won't affect the loudness of the signal
in the phones. To reduce the signal somewhat,
reduce Ecc (with a potentiometer across the
battery if you like).

The fact that you're listening to a square
wave instead of a sine wave won’t be particu-
larly bothersome; the note will sound “richer”
but will otherwise be unaffected. The differ-
ence will be that now the kw down the block
won t be any louder than the weak YC4 vou're
digging for!

For RTTY, the Schmitt can be used the
same way as a limiter ahead of any con-

peculiar properties can be made by designing
a TU around it; this was done in the “Error-
less” converter described in these pages some
months ago.

In a fone transmitter, a Schmitt can replace
the conventional biased-diode clipper to pro-
duce virtually “infinite” clipping. Some experi-
mentation may be necessary, though, as no
control of clipping depth would be possible.

An audio-frequency direct-reading frequency
meter can easily be built around the Schmitt,
since it converts incoming sine waves to square
waves. The frequency can be determined by
differentiating these square waves through a
short-time-constant RC network, then using the
narrow spikes to actuate a microammeter. De-
flection of the microammeter needle will be
directly determined by the frequency at which
the spikes appear, which in turn is determined
by the frequency of the sine wave input.

And if you like to test audio equipment with
square-wave input, a Schmitt between your
sine-wave oscillator and the audio gear will
give you the square waves at any frequency
you like.

These are only a few uses of the Schmitt.
Some others depend on the fact that the out-
put load resistor, R7 in Fig 1 and R6 in Fig.
2, need not necessarily be a resistor.

If a relay coil is substituted, the relay will
operate every time the output half of the stage
conducts, and will release the rest ot the time.
Thus a 10-millivolt input level change can be
made, through the Schmitt of Fig. 2, to oper-
ate a relay which in turn operates a heavy-
duty contactor to tum on or off a multi-kilo-
watt power supply. How about this for over-
load protection of your final, in conjunction
with a cathode resistor across which a control
voltage for the Schmitt would be developed?

Similarly, a loudspeaker coil may be used
in place of the output resistor; with normal
tubes or transistors, you'll get plenty of volume.
Using phones here will probably give far too
much sound for even the deafest of us.

At any rate, the usefulness of the Schmitt
circuit is limited only by your imagination and
by vour understanding of how the -circuit
works. We've tried to help in the latter de-
partment. The former is up to you!

ventional TU. Even better use for the Schmitt’s . K5JKX
Answers to I1Q Test on p. 73
Shack 1 Shack 2 Shack 3 Shack 4 Shack 5

RTTY VHF LID DX'er RCC
YELLOW BLUE RED IVORY GREEN
COMMUNICATOR 11 PROCEEDING OF THE IRE loAR CHC DXCC

73 ARRL DX-20 KWM-2 ARC-5
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73 Tests The Waters
Mobile Whip and a
Mercedes 300

Those of you who have been following my
mishaps down through the years know that
along in 1957 I discovered the Porsche. Well,
I've still got my original Porsche and it is a
lot of fun, despite a bookful of difficulties with
the factory and their dealers. But somehow,
up here in New Hampshire where the dis-
tances are far and the weather is cold half of
the year, it seemed prudent to go for some-
thing sedanish, with perhaps some room for a
rig.

A Mercedes 300 seemed to best fit my re-
tiring personality, so I inveigled the bank into
buying me one. One of our advertisers had a
special on SB-33’s. After some wheeling and
dealing I ended up owning a 33 and still had
a little of 73 left in my name.

Waters Manufacturing had just recently an-
nounced their new mobile antennas so it
seemed reasonable to try one of them and see
what they were talking about. Apparently they

Close-up of joint.
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are in very great demand for it wasnt easy
to locate one. 1 finally rounded up an 80 meter
top section and the fold-over bottom unit.

The lower mast looks and feels like it will
withstand just about anything. It is made out
of aircraft aluminum tubing and has a very
clever fold-over arrangement. To fold it over
all yvou have to do is lift the upper section
which fits snugly over the bottom. The two are
fastened together so they can’t come complete-
ly apart, but just far enough to expose the
joint for folding.

The coil unit is encased in black epoxy and
is striking to see with its particularly identify-
ing white stripe near the bottom. I don’t think
that rain, sleet, or anything short of a rather
hefty steam-roller will affect the coil.

The top whip is made out of tapered stain-
less steel and can be adjusted according to a
chart that comes with the antenna to tune
over any portion of the band you choose. I set
mine for the high end and the SB-33 tuned up
into it with no problems.

Frankly I've worked out with this setup a
lot better than I ever expected, considering
the relatively low power of the rig. While
putting around up here in New Hampshire I've
talked with fellows all over the midwest and
down to Florida. It is really great to be mobile
again and to be back in contact with the hun-

dreds of old friends on 75.
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New Products

Clegg 22'er

Clegg's new 22er 2 meter transceiver has
many interesting features. The receiver uses
a Nuvistor g. g. rf stage for high sensitivity
and low noise figure, tunable 1st and 2nd
if's and bandpass circuits for excellent rejec-
tion of spurious signals. The 3rd if is crystal
controlled at 455 ke for good VHF selectivity.
Other features of the receiver are squelch,
ANL, 2 watts of audio and excellent AGC.
The transmitter runs 20 watts input to a 2E26.
Plenty of drive is furnished with broadband
exciter stages for easy QSY'ing. The final tank
is tapped down to improve efficiency. A built-
in tvi-itv filter is included for both transmit-
ting and receiving. High level plate and screen
modulation, a spotting switch and PTT with
switching for an external VFO or linear are
other features. The meter serves for signal
strength on receive and relative output on
transmitt. 115 vac and 12 vdc power supplies
are provided. Price is $239.50. Squires-San-
ders, Martinsville Road, Liberty Corner, Mill-
ington, N. J.

Amitron RF Toroid Kit

Amitron is known among hams chiefly for
their ingenious EZ Etch printed circuit kit, It
makes printed circuits as easy to make as pos-
sible. Now they’ve come out with another very
clever kit. It’s the Signal RF Toroid Kit. You've
been wondering where to find toroids with
known characteristics for some of your projects.
Here’s where. The kit contains two small
toroids designed for use between 1 Mec and
60 Mc, plenty of wire and instructions and
application notes. The notes make it easy to
find the proper number of turns for the in-
ductance (and frequency) you want. Among
the many uses for the toroids are: tanks, pi
networks, baluns, rf transformers, bandpass fil-
ters, multiband tuners, loading coils, traps,
VFO’s, etc. Amitron Associates, 12033 Otsego
St., North Hollywood, Cal.
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Waters Nuverter

Waters sent us one of their Nuverters to
check. It’s a very fine piece of gear—just what
youd expect from them. It covers 50.0-51.8
Mc and 144.0-145.8 Mc with 28.5-29.1 Mc
output. The power supply is built in, but pro-
vision is made for an external supply if you
want to use the Nuverter mobile. The all Nu-
vistor circuit produces a sensitivity of less
than .1 wv and the noise figure is less than
3.5 db on 6 or 4 db on 2. The most outstanding
feature of the Nuverter is its freedom from
images and other spurious signals that plague
many other high gain, low noise units. Waters
uses very careful shielding and filtering and
numerous bandpass circuits to accomplish this.
There is even a connection for external AGC
if you want to use it. That plus the built in
gain control provide excellent protection from
overloading and attendant cross-modulation.
The unit is very small (2% X 6% X T%), well
built and attractive. The front panel is re-
versible for vertical or horizontal mounting.
We've tried most of the VHF converters and
this is one of the best. $175. Waters, Wavland,
Mass.
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RF Communications SSB Transceiver

R F Communications has announced a new
single sideband transceiver for teletype, fac-
simile and CW applications as well as voice
transmission. The power rating of the Model
SB-6FA is 125 watts PEP and average in con-
tinuous duty service at ambient temperatures
up to 150°F. This transceiver provides com-
munications on six fixed channels over the fre-
quency range of 1.6 to 16 Mec. It is intended
for commercial and government applications,
and makes possible reliable communications
over distances of 25 to 1000 miles. Stability
is better than one part per million, which is
ideal for FSK applications and makes possible
extended use in phone service without the
need for tuning and adjustment by an un-
skilled operator. R F Communications expects
to find widespread interest in this new SSB
transceiver among 1ts government customers
in the United States, as well as its many gov-
ernment, military and industrial overseas cus-
tomers. List price on the SB-6FA is $1600. RF
Communications, 1680 University Ave., Ro-
chester, N. Y.
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Ameco 6 and 2 Transmitter

Amecos new TX-62 6 and 2 meter trans-
mitter looks mighty nice. It's complete with
modulator and solid state power supply in an
attractive, well ventilated 11% X 9 X 6 in.
cabinet. It covers all of 6 and 2 and uses either
8 Mec crystals or an external VFO. The final
tube is a 7984 Compactron designed for VHF
use with 35w place dissipation. The modulator
is a 6GK6. The transmitter is TVI supressed.
The final grid and cathode, and output are
metered. Controls: power, AM-CW, meter,
band, crystal/VFO, audio gain, drive pot, and
final tuning and loading. Mike /key jack is on
the front panel. The price is only $149.95
wired and tested. Ameco Equipment Co., 178
Herricks Rd., Mineola, L.I.. N. Y.

Galaxy Compression Amplifier

Galaxy’s new Compression Amplifier will
compress and amplify your voice up to 30
db to give you much more talk power. Adding
the compressor will increase communications
distance considerably on transmitters without
ALC. It's completely transistorized, compact
and complete. Power is supplied by a 9 volt
battery. The compression amplifier is wired
for PTT and no additional plugs are re-
quired. Size: 2% x 64 x 3%. Amateur net price,
$24.95. An optional AC supply is available
for $6.95. Galaxy Electronics, 10 South 34th
Street, Council Bluffs, Iowa.

- !
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Panco HV Supply
Need 1500 volts dc for a scope, piv tester,
photoflash unit, etc.? Panco has a new high
voltage power supply that is only 4% X 5% X
3% and fits in a standard chassis. It puts out
1500 vde, 6.3 vac and 3 adjustable voltages
for a scope. It has a relay discharge to pre-
vent it from shocking you, too. $29.80. Panco
Electronics, P. O. Box 66139, Los Angeles,
Cal.
Poly Paks Flyer
Poly Paks new 1965 eight page flyer lists
many interesting bargains in semiconductors
and other electronic components. Be sure to
get yvour copy. Poly Paks, P. O. Box 942. South
Lynnfield, Mass.
Newtronics Antennas
Newtronics has released a new bulletin NT-
105 listing of their new base station and mo-
bile antennas. It gives complete information
on the Coveva 6, the 2 band mobile antennas
for 6 and 2 and the Hustler hf mobile an-
tennas. Get your copy from Newtronics, 3455
Vega Avenue, Cleveland. Ghio.
Coaxial Switches
Dow Key, who most of us know through
their coaxial relays, now have four different
manual coax switches available. The switches
are 3” in diameter and 1%” deep. The 1P2T and
1P3T switches sell for $12.75 and the 1P6T
and transfer switch sell for $15.75. All switches
come normally with UHF connectors, though
N. BNC. TNC and C connectors can be had
at a slightly higher price. The switches are
rated at 1 kw to 500 mc and are 50 ohms. For
more info write to Dow Key or see your local
distributor and ask about the DKT78 series
switches. Dow Key, Thief River Falls, Minn.

The GAIN '‘Moonbouncer’

Change polarization at operating position .

The Only Amateur Antenna Offered with Choice
of Vertical, Horizontal or Circular Polarization

EXCLUSIVE QUADRATIC PHASE FEED

NOT the roof!

KP4BPZ via Moon-
bouncer on 144.01
MIC on 6/14/64 with
a stock J Beam an-
tenna . . . which
would cost you less
than $60.00.

G2ZHCG worked

WIDE SELECTION VHF
COMBINATIONS FOR
Ya, 1Ya, 2 AND 6
METERS

Send for cur

FREE Cataleg

DISTRIEUTORS PLEASE WRITE

The point is: If the Gain Skybeam can ‘moonbounce’ success-
fully . . . it can do a far better job of day to day VHF com-
munications. The Gain ‘Moonbouncer’ mounts vertical and hori-
zontal elements on the same boom, separated and fed to give
either vertical or horizontal polarization automatically, or by using
proper termination, circular polarization in either direction. Hori-
zontal and vertical gain consistent with good engineering practice
— circular gain is additive! Rugged — will take 100 mph winds.
144MC ‘Moonbouncer’, as shown, with balun, $69.95 Ham Net.
Far better transmission for motiles, too. Your rig deserves the
best — get the dope on Gain J Beams!

GA'" ’ ”\lC_DEPT. 733 — 27 E. 112th Place, Chicago, !llinois 60628 Phone us anytime at 312-568-1973
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SG93/URM75 4-220me Signal & Sweep Generator. Crystal
Calibrator & Modulation, Manuals. For 60 cy. EX 67.75
Ballentine 300 AC VTVM in 19" rack panel .. .... E!{ 3§.5{1
T61/AXT2 TV Xmir W/Video & Sync Amplifiers . NEW 17.50
R65/APN9 Loran Recelver and Indicator. W /Lens EX 57.00
RT82/APX6 Converts to 1215-1296 me X'ceiver ... NEW 21.75
TS726 Tests APX6.27 Tubes, 10 diodes. For 60 cy. GD 14.50
Manual for TST26/UPMS above. Navships 9153TA NEW 2,90
SWR Bridge Micromatch-Reflectometer .30-1000me. EX 8.25
1-177B Tube Tester. With Manual ... ...... Like New 25.00
R23/ARC5 The “'Q5-er’” tunable IF. 190-550 ke. GOOD 11.75
RTIB8/ARC! 100-156 Xeceiver, W/tubes & DN9 ... GOOD 19.75
Same less 832's and Dynamotor DN9 . GOOD 9.75
T465/ALT7 Xmittr 168-352me W /2-6161s, 100W out EX 22.50
Schematie for T465/ALT7 with parts values ........... 1.00
Tube Type 6161 W/Plate, Grid, Cathode & Heater Connectors

100 watts o'put to 900me. 63 watts to 2000me. ... EX T7.50
SA325/U Coaxial Relay SP4AT W /28 VDC Motor .. EF.. 2.75
UG210/U Coaxial Plugs for SA325 Relay, used EX 3/1.00

Set of 120 Xtals Type FT243 5675 thru 8650 ke in 25 kc

increments. US tested and packed .. .... 120/17.50
Tripler Cavity for 2C39A tube. Less tube _...... NEW 3.00
RF Amplifier Cavity for 20C39A. Less tube oy IH_E“{ 4,§-I]
CUII9A Coupler. 13 1-tube amplifiers w/tubes ... NEW 4.75
CU48/ARA6 50 ohm coax to twin-line coupler . NEW 2.25
RE2/ARCS5 Ant Relay W/Meter & Vacuum Capacitor EX 1.85
C45 Control Box for ARC1 and ARC12 Xeeivers . GOOD 1.35
C732/ARC2 Control Box for ARC2 Xeceiver ...... GOOD 1.85
MT7A Mounting for one AR recelver ... ... . .EX 1.50
Meter Weston Model 843 500-0-500 microamps. 3% ..E); 3.85
APNI Xeceivr 420me W/ Wobulator. Less tubes . .. EX 4.00
IC/VRW7 Wire Recorder 28 VDC W /Tubes ... GOOD 4.50
RI22ZA/ARNI12 75 me Superhet w/tubes & xtal EX 3.8
UPMIIA AFC chassis w/S tubes & wiring diagram NEW 3.75

BOX 294 Bay Saint Louis
Mississippi
Terms: Net, Cash.

E. C. HAYDEN

Shipment: FOB Bay Saint Louis.

COLLINS SURPLUS

Collins VFO's in original cartons. Values to $185. These |

are new units less dial assembly; with leads and tubes.

JOE-24 for 75A-4 tunes 1.955-2.955 Mc  $49
70E-23 KWS-1 2.75-3.75 $39
70E-12 75A-2-3 1.933-2.955 $39
70E-8 32V-2-3 1.6-2.0 $19
70K-1 KWM-1 3.445-3.545 29
70J-3 R-390A 455+4.5 ke 39 |
399B-1 DX adapter for KWM-1. New with schematic $19
399B-3  Novice adapter for KWM-1.

New with schematic.

Add two crystals and it is a DX adapter.

With instructions. $9
518§-1 Receiver, .2 to 30 Mc continuous tuning.

S-Line style in warranty. Cost over $1800.

Collins best. $1150 I
2000B Hunter Bandit. Like new. Perfect match

for the S-Line, $375

Write for spec sheets. Terms: cash, no trade.
Richard E. Mann 7205 Center Drive Des Moines, lowa

RW MARCH BARGAINS

T-271/ART-28 RADAR RELAY TRANSMITTER—Tuneable 460-
510 MC, Excellent for Ham-TV. Has two 4X150A final,
6161 Osc., 3E29 sync mod, 6L6W video mod. Final &
Osc., tubes have air sockets & Axivane blower. Four

Ten turn dials & meter. Complete with all 15 tubes.
Used, Excellent $41.95

XMTR VARIABLE CAPACITOR—A40-500mmf, 37 plates 0.25”
air gap. Johnson No. 500B80. Brand New. $6.95

WESTON METER—200ua, 135 movement 332" Round. Re-
moved from new equipment. $5.95
JENNINGS VACUUM VARIABLE CAPACITOR—Type UCS 10-
300mmf. 15KV & 20 turn dial. NEW. $49.50
TS-13/AP “X' BAND SIGNAL GENERATOR—Also wave meter
& power monitor for 9305 to 9445 MC, pulsed or CW.
New. $29.95
ARC-5 RECEIVER BC-454—3 to 4 MC. Excellent Cond.

£18.95
POWER SUPPLY PE-140—Input 117v 60cy, Output 510vDC

@ 225ma & two 6.3 @ 3A sec. Can be connected for
12.6vAC, 573 rectifier, perforated metal cover, line cord
& schematic. Used Good. $14.95

WRITE FOR BULLETIN =41—LOADS OF BARGAINS

Send Check or Money Order—Minimum Order $2.50
PLEASE INCLUDE AMPLE POSTAGE—EXCESS REFUNDED
Minimum C.0.D. Order $10.00 with 25% Deposit.

R. W. ELECTRONICS, INC.

2244 Michigan Ave. Dept. 733
Chicago, lllinois 60616 Phone CAlumet 5-128]
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Bill Hoisington K1CLL
Peterborough, N. H,

Low Cost
UHF

Power Load

An oscillator would not be much good it
you couldn’t couple energy out of it. It is also
handy to light up 115 volt ac bulbs nice and
bright with watts printed on them. If you
light ’em up to at least 115 volts ac brilliancy,
(plug another into the ac line and compare it)
at least you've got the stated wattage—prob-
ably more. Time enough later for a $300
wattmeter.

The gadget shown in Fig. 1 will also give
vou a “feel” for UHF matching, as vou adjust
the capacitor C2. You can think of this (if
vou are a member of the old school) as can-
celling the inductive reactance of the center
conductor as it comes out of the center of the
coax cable over to the trough-line. It does
the job at any rate, as you will see when you
adjust it. The output capacitor also does a
job of matching the output line to the lamp
load. Vary it and see what happens.
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"CUT - DOWN" r COPPER STRAP
HAMMARLUND /2" WIDE, 3/4" ABOVE
MAC 5/ \ INSIDE BOTTOM
OF TROUGH
RECIN TROUGH - BOX
IS 4" LONG,
I-3/4" WIDE,
I-15/16" DEEP
ALL |.D. MADE
OF COPPER -
CLAD BAKELITE
(COPPER ON
THE INSIDE)

BASE "PLANK"
3" WIDE X 8" LONG

UEW., 1S V.

Fig. 1—Visible UHF power load, 6 watts.
(At least!)

The trough line itself can be made of my
old favorite material, copper-clad bakelite. If
you make it exactly as shown, it will tune
from near 400 to 500 megacycles. Of course,
vou can shorten it a little and use a larger
capacitor for greater tuning range.

The bulb shown is a 6 watt one, and works
OK—at least up to 650 megacycles. You will
find quite a variation if you have leads on it.
Not every type of bulb works at these fre-
quencies. Reminds me of my two meter kilo-
watt, (1950) (the one that fell down 64
feet, along with my tower-shack, in the Kitty-
Demise Mountains) using a pair of surplus
VT-127A’s. Bought a nice shiny new 500 watt
bulb and looped it into the main plate lines.
Did it light up? Sure, with a big fat purple
arc inside! I finally had to use five 100 watt-
ers, each with it's own loop. I used porcelain
sockets, loose on a plank under the plate line.
By moving them around with a long stick, I
could get them all to light up at once, full
brilliance. 500 watts! At least!

Another interesting point of experi-
mentation that can be done with the oscillator
and this load concerns (A), the interlocking
effects of the variation of the amount of cou-
pling obtained between two tuned circuits
produced by the Q (figure of merit) of the
circuits, and (B), the Q wvariation brought on
by varying the coupling when the loads are
matched. Try unloading the lamp from the
tuned circuit by decreasing C3, returning CI1,
and you will find the best match. L2 must be
1djusted while doing this of course. Another
thing of interest, but don't say I suggested
t: Try putting some steel wool (extra-fine)
n the trough-line near the high voltage end.
See what happens and guess why. Or even
ook it up in the books, if you can find it.
Have fun.

... KICLL
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BUDDY NUVISTOR PRE-AMP
2M -$9.95 6M - $8.95

* Increases sensitivity up to 20 db.
* Small size 2 x 278" fits anywhere

* Completely wired and assembled
i L * Reduces images
* Improves selectivity
* Simply installed
* CB model $7.95

Marina Communications
2912 Industrial Way
Santa Maria, Calif.

*TWO-WAY:x

COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

VARIABLE CAPACITORS I

My customers tell me |'ve the biggest variety, the largest
stock, and the best prices in the country! From sub-
miniatures, even butterfly & differential, to GIANT ‘‘CHEESE
SLICERS,"" terrific SAVINGS.

B-BUD, C-CARDWELL, E-E F JOHNSON, H-HAMMURLUND

Sub-minfatures, with 3/16" slotted shafts.

E #160-104, 1.8 to 8.7 mmf 50 ea; 4/%1.75
1.1 to 15 mmf, brass plates 69c ea; 3/%$1.95
H ##CO0-1808, 2.8 to 27.8 butterfly $1.00 ea; 4/%3.75
E #160-205, 1.8 to 5.1 mmf butterfly $1.00 ea; 4/%$3.75
3 to 10 mmf, differential, 14 x 1" fiber shaft 29c ea;
3 1

4/%1.10
o 18 mmf, 18" shaft (ant tune, command rec.) 15c ea;

7/%1.00
Transmitting types, all with 14" shafts.

B #MC-1851, 150 mmf, 1 KV straight line capacity,
$1.25 ea; 4/%4.50
H as above, but 100 mmf, 2 bearing $1.25 ea; 4/%4.50
H #NC-909, 250 mmf, strt line frequency $1.50 ea; 4/%5.50
H as above, 200 mmf, 2 bearing $1.50 ea; 4/%5.50
140 mmf, strt line freq. single bearing $1.25 ea; 4/%4.50
E #50F30, 9-52 mmf, 3 KV, 2 bearings & shafts $2.00 ea;

4,/%7.50
E #12G70, 5.3 to 12 mmf, 7 KV.

. 79c ea: 4/%3.00
E #154-1, 12 to 244 mmf, 2 KV, 2 bear. & shafts $2.50 ea;

4/%9.25
E dual 8 to 25 mmf, 3 KV, 2 bearing, 1 shaft,
heavy silver plate $2.50 ea; 4/%9.25
E #152-504, dual 37 to 305 mmf, 7 KV, 2 bearing &
shafts. Easily dismantled & rebuilt. $6.50 ea; 4/$25.00 |
C dual 15 to 90 mmf, 9 KV, 2 bearings, 1 shaft $6.00 ea:

4/%$23.00
APCs with 14" shafts.

E 5.7 to 152 mmf, slotted shaft 79c ea; 4/%3.00
143 mmf. 69c ea; 3/%1.95 60 mmf. 59c ea; 4/%$2.25
APCs screw driver adjust.

100 mmf, 59¢ ea, 4/%2.25; 50 mmf 39c ea, 3/%$1.10;

25 mmf 29c ea, 4/%1.10
E 3 to 15 mmf, 29¢, 4/%$1.10; 50 mmf, w/10-11 meter
coil, 49¢, 3/%$1.35

See June 1964 issue, for types previously advertised.

All orders, except in emergency or I'm at a hamfest, shipped
same day received. For free ‘“‘GOODIE’ sheet, send self ad-
dressed stamped envelope—PLEASE, PLEASE—include suffi-

cient for postage & insurance. Any excess returned with order,

B C Electronics

Telephone 312 CAlumet 5-2235
2333 S. Michigan Ave. Chicago, lllinois 60616
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Need a CALIBRATED Converter?

........

TRP Tunaverter

All transistor single band con-
verters for car and home radios. -
Models for 160 to 10 meters. A0

Vernier 6-1 lanetary tuning.
Large calibrated dial. Muting con-
nections. &

TRP Tunaverter with connecting Coax—%$19.95

Copy SSB and CW: Tunaverter with tunable BF0O—$24.95
Special if injection models 455 or 262 kc. Excellent for
Q5'er—%$24.95. With BF0—$29.95

TRP-50A All transistor 50 watt power
supply and 35 watt modulator combo—
$84.50

TRP Tompkins Radio Products

Made in USA
Distributed by Herbert Salch and Co., Woodshoro, Texas

EVER THOUGHT ABOUT BUILDING A TV CAMERA??
AFRAID OF THE COST?? TOO COMPLICATED?? YOUR
PROBLEMS ARE OVER! Our brand new 1965 focus-de-
flection coil kit MODEL 65A now makes vidicon camera
construction cheaper than ever! Kit includes: 2 vertical
deflection coils, 2 horizontal deflection coils, 1 focus coil,
1 shielded target connector, 1 yoke form, aluminum and
brass electrostatic shie!ﬂin%, mu-metal electromagnetic
shielding and a set of easy-to-follow instruction. Included
FREE with each k't is our newly published Vidicon Camera
Construction Manual. This manual explains in easy-to-un-
derstand language complete details for building the
worlds simpliest 5 tube vidicon camera! This camera re-
quires nothing but ordinary junkbox components., Order
today! Don't delay! Complete kit with free manual only
$16.95 postpaid anywhere in U.S. and Canada.

ATV RESEARCH

South Sioux City, Nebr. 68776

Converters & Preamps.
50 thru 432 Mec.

Write for literature
Parks Electronics, Rt. 2, Beaverton, Ore.

------
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Pat, Pndg. U.S.A. & Canada MODEL
' 559_45 (Add §7 for Sidetone

— either model)

15 DAY TRIAL

Return For Full Refund If
You Burn It Out Or Are
Not FULLY PLEASED

e Std. coax coupler * Monitored
(xmtrtofeedline) switching

# No TVl or * Full Legal
Suck out Input

* 30 DB Min. Gain & Burnout
(10-80 mtrs) Proof

e No Effect on o CW Sidetone

Transmission (optional)

Improved 102A Adiustable Mute Circuit
Breaks Any Xmitr-Revr Between Dots &
Dashes Without Clicks. Improved Semi-
conductor Through-Position Switeh Write for Frez Literature

Switches Reve Directlv to Antenna _
lor Unity Gain 6-80 Mtrs. FICHTER Ci?!::h":r;:i&v:vﬁ:nh

102B, $59.00 like 107A exc. reve. muting ELECTRONICS Tel: CEnter 9-6412

—=
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Jack Ayres K3JZH
325 Washington Ave.
Jermyn, Pa.

Improved
Halo Mount

If you've ever had a halo on your car youTre
aware of the snickers generated by its un-
sightly appearance as well as the project of
removing it whenever the car is run through
an automatic car wash. Determined to mini-
mize both of these complications, I evolved
the installation shown below. It not only rep-
resents a drastic improvement in the looks
department but can be removed in less than a
minute (with a pocket screwdriver), costs
much less than the usual bumper mount and is
not subject to destruction in minor rear end
collisions.

The heart of the installation is a flag mount
of the type used on the stern of fancy boats.

e
2
R e o A
i Ay
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Any marine shop has them at an average of |
51.75 and thev conveniently accept a %” OD

mast with a nice press fit. The only modifica-
tion recommended prior to bolting it on your
car is to drill and tap the “snoot” to accept
one or two set screws of the type used in
radio knobs. They will keep the mast from
turning no matter how enthusiastic your driv-
ing may be yet are small enough to prevent
accidental crushing of the mast due to over-
tightening.

The bottom of the fixture is open so if a |

hole is drilled in the car to line up with it the

co-ax can be fed from inside the car through |
the mount, up through the mast to the top |

where it is brought out and connected to the |

antenna. The top of the mast should be sealed
off around the co-ax with epoxy to prevent
water from getting in and a rubber gasket
placed between the base fixture and the car
tor the same purpose. A little Amphenol Sili-
con Compound smeared on the part of the
mast that fits down in the fixture completes
the waterproofing. The fixture serves as a
template when cutting the gasket as well as

in marking the car body for the three holes |

required to anchor it. Inner tube scrap is ideal
material for the gasket.

To permit removing the mast and antenna
as a unit a coupling is installed in the co-ax.
I'here are probably a number of suitable pos-
sibilities but be sure the fitting on the antenna
side of the line is small enough to fit through

the base fixture. I used a pair of phono plugs |

ioined with a double female Switchcraft fitting |

and although they are not intended for rf
no difficulty has been encountered.

A word of caution: When selecting a loca-
don for the base make certain it will provide
vertical positioning of the mast before drilling
‘he car. Inasmuch as the fixture's “snoot” is
angled a variety of locations will be possible.
(By simply rotating it vertical alignment as
viewed from the front and rear will be ob-
-ainable almost anywhere). If the spot you
select yields a slight mast angle when viewed
Ttom the side just bend the top of the mast
0 restore the halo to horizontal. Inclination
oward the front or rear is quite acceptable
1esthetically.

This installation has been in use about three
nonths for both the Cusheraft FM Halo
shown in the photo and, alternately, a separate
2 meter halo with its own mast. Although a
saturn 6 could conceivably be burdensome to
v 4”7 mast, the mount should cope with any
f the single-hoop 6 meter halos quite easily.

... K3JZH
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WOW

UNBELIEVABLE PRICES

TRANSMITTING, AMATEUR,
SPECIAL PURPOSE,
INDUSTRIAL TUBES!!

ALL BRAND NEW, INDIVIDUALLY BOXED, EIMAC,

RCA, AMPEREX, ETC. NO PULLS, NO SECONDS,
NO JAN. INDUSTRIAL QUALITY

FULLY GUARANTEED

6146 $2.55 829B $9.00 4X150A $9.90
417A $395  304TL $27.50  GJ6W $.65

SEND FOR FREE CATALOG

Orders under $4.00 include .40c handling. All ship-
ments FOB Stirling, N.J. Include sufficient post-
age, excess refunded.

VANBAR dist. P.0. BOX 444

STIRLING, N.J. 07980

. IT'S YOUR QSL CARD-
WEAR IT!

YOUR CARD ACTUALLY REPRODUCED IN
PERMANENT METAL, THEN MOUNTED ON A FINE
TIE CLASP
WEAR YOURS WITH PRIDE. ORDER ONE TODAY!
JUST SEND YOUR CARD AND $4.00 (P.P. ANDF.ET. INCL) TO

HE MAY HAVE EVERYTHING, BUT HE DOESN'T HAVE THIS
BOX 73, NORTHFIELD, OHIO 4406/. GIFT SHOP

IT WILL BE TO YOUR ADVANTAGE TO
CHECK THE FOLLOWING SPECIALS

3C22 Tubes, new $4.95 ea.
811 A Tubes, new $3.95 ea.

Model 14 Teletype paper $1.95 per roll

RT-7/APN 1 Frequency Modulated Transceiver
Receiver — 400-450 MC

Transmitter — 418-462 MC $4.95 ea.
Lo Frequency Osc. for ART-13 $4.95 ea.
ARC-5 Receivers
Q'5er 190-550 KC $12.95 ea.

6.9.1 MC 9.95
3-6 MC 9.95
SPECIAL
TN-19/APR-4 Tuning Unit
Range 975-2200 KC $49.50

BC 1000 Transceiver
18 tube, uses dry batteries, FM, Portable radio.
Frequency range 4048 MC $29.50 ea.

RA-62 AC Power Supply
Originally designed for SCR 522, but will work as
well for ARC3, ARC-4, ARC-5, etc.

Terms:

FOB our warehouse, L.A. Cal. 25% deposit
with COD order, Calif. buyers add 4% tax.
Minimum order $5.00.

J. J. GLASS ELECTRONICS

1624 SOUTH MAIN STREET
LOS ANGELES 15,
CALIFORNIA
Telephone: RI-91179
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TUCO TUCO

KITS: ALL KITS COMPLETE WITH SCHEMATICS AND
INSTRUCTIONS:

Kit No. 83—2 Watt Amplifier: 3 Transistors (1 Power) all
_Components sie s e ca nrioa'e : e caaeas G000
Kit No. 13—3 Watt Amplifier; 5 Transistors (2 Power) P. C.
ORI T 5 S N e L e ST PR o I N
Kit No. 15—F.M. and Aijrecraft Radio: 3 Transistors, all
Components . . _..... .. a.00

Rit No. 11—Transistor Checker: Checks PNP, NPN, Beta,
Opens, Shorts, with Meter iy e s T
Kit No. 17—C.B. Receiver, 2Tm.c.; P.C. Board, 11 x 214,
Adj. Tuning 8.00

Kit No. 21—Amplified Ploto Relay, with Selenium Voltaic
Cell .. . 8.00
Kit No. 22—Curve Tracer, for vour Scope, Checks Diodes,
_?:'ETIETS. Transistors, Etc., Self-Powered e s bee . B.00
Kit No. 10—Multivibrator, Complementary Circuit, 2 Tran-
sistors e N s e T ; N el ] o TR
Kit No. 9—TI're-amp, Matches 2 and 3 Watt Amplifier .. 1.50

Kit No. 19—Intercom, 4 Transistors, P.C. Board Master and
Sub-Station, Drilled Metal Panels, 2 Speakers, Ete. 12.00
Kit No. 20—Stroboscope, 50 to 12,000 R.P.M., P.CC. Board 9.00

Kit No 23—World's Smallest Radio, 73" x 1%" x 4" P.C.
L R s e f ol o . B.95
Transwitches—To-18, TSWI101 1.25

Miniaturization at realistic pr-ices
Write for free catalog—minimum order $3.00 prepaid
POSTAGE FREE IN U.S.A.

TRANSISTORS UNLIMITED COMPANY

462 Jericho Turnpike, Mineola, L.1., New York
516-747-7221

COMING SOON!
NEW AMECO 6 and 2 METER VFO

Heterodyne VFO with solid state oscillators.
Highest stability—negligible warm-up time.
odel VFO-62—$59.95—write for details

Ameco Equipment Corp.
17834 Herricks Road, Mineola, N. Y. 11501

2 Meter coax band pass filter, brass, silver
plated, Hi-Q, will also tune to 1.4 Meters

$8.75 Prepaid
4 inch National Co. “Velvet Vernier” dials, 5-1

ratio 1.75
2 inch meter, 500 micro-amps. 2.25
2046 tubes, Pullouts 1.35
4X150A’s Pullouts 3.50

4CX300A’s Pullouts 11.50
With SK-711 Socket 16.50
Socket Alone 7.50

HP 475B Tunable Bolometer Mounts 75.00

GR Type 667A Inductance Bridges 135.00

JFD Piston Trimmer Caps Type QS-173, 0.6-5.5
mmf $8.25 value, New original pack 20 for 9.00
Orders under $4.00 40c Post and Pack
Government Warehouse, Inc.
264 Shrewsbury Ave., Red Bank, N. J.

URGENT, NEED IMMEDIATELY

Very high prices paid. Freight prepaid. AN/GRC; PRC;
APR; APN; ARC: ALT: URM; UPM; TS. We also

buy all military and commercial test, radar, and com-

munication equipment.
CALL COLLECT. IT COSTS YOU NOTHING TO
SPACE ELECTRONICS

HEAR OUR HIGH OFFER.
4178 Park Ave,, Bronx, N. Y. +« (212) CY 9-0300

SURPLUS BARGAINS

We have moved to new quarters to start the new year
with. Luck finds, scarce items.
TCS MOBILE POWER SUPPLY
NEW 12 v dc input, 400 v dc @ 200 ma output.
$3.95 postpaid west of Denver. $4.95 postpaid east

Dow Trading Company
N. Dowdell WELR 2057 E. Huntington
Elliott 7-3981 Duarte, California
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W2NSD from p. 4
Harry Dannals was elected ARRL Director

of the Hudson Division and I'm absolutely
disgusted with every one of you for letting
such a ghastly thing happen. He won by
twelve lousy (exceedingly lousy) votes. Lotsa
luck, Hudson Division. If the ARRL survives
Harry you will have a chance to bail your-
selves out of this terrible mess in 1966.
FCC Regulations

The new FCC view on call letters follow-
ing station operators rather than the licensee
of the equipment being used as disclosed in
my January editorial has caused considerable
comment. I knew it would.

A letter from Perry Williams WI1UED, As-
sistant Secretary of the ARRL, is entertaining
in its avoidance of the obvious. “The Com-
mission now says that if vou visit my station
while I'm there, we have a choice as to
whether you use my calls or yours as portable;
if you visit when I'm not there (unless I'm
listening in my mobile rig) you must sign
your call as a portable.” T suggest that Perry
read the direct quotes of the FCC pronounce-
ment that I published in January for what he
says is not true. You must be in control of
station if it is used with vour call letters. This
means that you must be able to turn it on
and oftf yourself. Obviously this is impossible
from your mobile rig.

Perry goes on to say, “The current FCC
interpretation is a new and arbitrary one we
think, as it flies in the face of previous FCC
decisions and policies, copies of which we
have on hand. Therefore we have not ac-
cepted it as actual FCC policy; it creates far
too many problems for amateurs.” How about
that? ARRL has decided not to accept FCC
policy because they don’t agree with it. Perry
goes on to say that the ARRL counsel is going
to try to fight this out with the FCC because
it will bring great problems to ARRL on such
items as DXCC, where, according to the new
FCC pronouncement, a DX operator could
visit a nearby friend with a better station and
rack up more countries than he could at home.
I do hope that the FCC is able to eventually
convince the ARRL who is currently making
our rules for us.

RM-499

Though it is being kept under close wraps,
the word from several sources is that the FCC
is finally getting ready to act on this catas-
trophy. As I understand it, the Amateur Divi-
sion has hashed over all of the material in the
files and come up with a proposal which is in
the hands of the Commissioners. The prob-
ability is high that they will go along with
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~vhatever has been suggested. The contents
of this proposal are rumored to be quite
shocking and to affect all grades of licenses.
Fhere may be a change of plans again as
‘here seems to have been last year, but all
ndications are for a release in early March
probably immediately after our April
ssue goes to press.
Midwest VHF Meeting
There will be a two day VHF meetmg at the
Holiday Inn, Sioux Falls, S. Dakota on April
l0-11 complete with speakers, banquet, etc.
Write Box 400, Sioux Falls, S. D. for details
ind tickets ($5 each).

Reciprocal Licensing
The passing of the Reciprocal Licensing Bill
vas the first step toward our being able to
yperate in other countries. Now we still have to
nake the agreements with the foreign countries
ind this has to be done through our State
Department. You can do something concrete to
1elp this little program along if yvou will volun-
eer vourself to make the effort required. Pick

1 country and start writing letters.
In every U. S. embassy there is a Counselor
f Embassy for Economic Affairs. Under this
serson is the Commercial Offi

icer and any mat-
er under the head of “communications” falls
‘0 him. This is the man to contact. You should
srovide him with the following:

1. A copy of P.L. 88-313 (obtainable from
‘he Government Printing Office).

2. A copy of the suggested language of the
igreement. (The Government Printing Office
vill eventually have a copy of the Costa Rican
igreement which will give vou the formal
anguage. )

3. The dates and numbers of all unclassified
nessages sent by the State Department to
oreign posts regarding the matter (write the
[reaty Branch of the State Department for
his).

4. A written statement detailing:

a) Explaining in detail what the agree-
ment proposes to do.

b) Show how the agreement will work
to the advantage of the U. S. ham . . .
large numbers of U. S. hams who
travel compared to much fewer foreign
hams who might come to the U. S. A.

¢) Cite the good will that will result
from the U. S. letting down its bar-
riers to foreign hams operating in our
country, including increased travel by
ham-tourists to the U. S.

d) Explain that all U. S. government
agencies have approved the language

of the bill.

WMMADAH 1Q£CK

Columbia Gems!!!

ARC-5 COMMAND RECEIVERS
190-550 KC. This is the famous Q-5'er! Excel. $14.95

3-6 Me. Excel ..$14.95 6-9 Mec. Excel . $14.95
[00-156 Me. Excellent cond. Terrific buy! N 22.50

COMMAND TRANSMITTERS

2.1-3 Mc¢. New $7.95 4-5.3 Mc. New . $7.95
3-4 Mc. Excel .... B.95 5.3-7 Me. Good .. 4,95
HEADSET & MIKE BAHG#'HE
HS-23 HEADSET: 4,000 ohms. New . ... .. T $4.95
HS-33 HEADSET: 600 ohms. Brand new ... _. . $5.95
T-17D0 CARBON MICROPHONE: Brand new . _. $9.95

RS-38 CARBON MIKE: With coil card and PL-G68 I‘Iug
Brand new and bargain buy! _ b AT $9.95

COLLINS ART-13 RADIO TRANSMITTER
2-18 Me. 100 W. output. This is the famous one!

Excellent condition. A terrific buy at only ...... $49.50
ARB COMMUNICATIONS RECEIVER
Mfg. by RCA. 4 bands, 195 Kc¢-9 Me. Excel. ........ $24.95

BC-348 COMMUNICATIONS RECEIVER
200-500 Ke. AND 1.5-18 Me. in 6 bands! Like new,
Checked out—and guaranteed! .................... $89.50

R-105/ARR-15 RECEIVER
1.5-18 Me¢. Has 2 Collins PTO Oscillators! Excel. cond $59.50
B e = S SRR e = — = =

RECEIVER SPECIALS! PRIDE OF THE NAVY!
Checked out. Guar. w/AC Power Supplies!

RBA: 15-600 Ke. Direct reading freq. dial
RBB: 600 Ke—4 Me. Direct reading freq. dial
RBC: 4-27 Mec. Direct reading freq. dial

WE NEED EQUIP.—HIGHEST $5 PAID!
We will pay top dollar if you will write us IMMEDI-
ATELY! We urgently wont: BC-160 (models H and |
preferredl SP-600, R-388, R-3%90, TED, TCS, TRC,
CV43/APR- 9, TN- 131/ APR- 9 ARC-34,-52. Test Eqmp-
ment, Aircraft Comm. Equip., GRC, PRC ALL SC Signal
Generators, We pay freight!

COLUMBIA ELECTRONICS

4365 WEST PICO BLVD. LOS ANGELES CALIF.

NEW ITEMS — JUST ARRIVED

COLLINS Single Side Band Multiplex Generater using me-
chanical Filter #Z£F84Z-2 or similar $24.50
COLLINS RECEIVER — R105/ARR15—1.5 to 18 MC. Ei?lﬁn
T271/ART28 420 MC Transmitter using 2-4X150A (with air
sockets and blower), 6161, 829B, 5932, 3-5763, seven
other tubes, meter, 4-10 turn microdials, etc. Lik&;?ﬂ

T179/ART26 TV Transmitter Complete with all tubes $49.50

Panadapter—IP69C ' ALA2—New—20% $22.50
VHF—Receiver—Tunable 118-148MC $29.95
Tubes Tubes
2C39 — $5.00 807 — $1.00 902P1 — $£3.00
2E26 — 2.00 808 — 1.00 5763 — 1.00
3824 — 1.00 813 — 9.00 5894 — 12.00
5R4GY — 1.00 815 — 2.50 6146 — 2.00
6L6G — 1.00 832A — 4.00 304TH-TL—$27.50
4X150A — 6.50 416B — 5.00 866AX — 2.50
TS117 “S’ Band Freq. Meter $39.95
NICAD BATTERIES BB 403—3%%2 AH 1.49

AS 400—20 AH 3.95
2C39A Tripler cavity—Less Tube 3.95
ELECTRONIC GALVANOMETER Cohu Model 204 $175.00

Send for Catalog #131 — FREE —

ARROW SALES-CHICAGO, INC.

2534 S. MICHIGAN AVENUE
CHICAGO 16, ILLINOIS
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ALL BAND TRAP ANTENNA '

gD

For ALL Amateur Trans-
mitters. Guaranteed for 600

Reduces interference and
Noise on All Makes Short

Wave Receivers. Makes World Watts AM 1200 8SB_Pi-
Wide Reeeption Stronger. Net or Link Direet Feed.
Clearer en All Bands! Light, Neat, Weatherproof.

(Complete as shown total length 102 ft. with 86 ft. of 72 ohm
balanced twinline., Hi-impact molded resonant traps. (Wt. 3
oz. 1" x 5" long). You Just tune to desired band for beamlike
results. Excellent for ALL world-wide short-wave recelvers and
ameateur transmitters. For NOVICE AND ALIL CLASS AMA-
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED!
Eliminates 5 separate antennas with excellent performance
aranteed. Inconspicuous for Fussy Neighborhoods! NO HAY-
RE HOUSE AFPPEARANCE! EASY INSTALLATIONI
Complete Instructions.
75-40-20-15-10 meter bands. Complete ... ............. 15.95
40-20-15-10 meter. 54-ft. (best for swl’s) Complete .. 14.95

SEND ONLY $3.00 (cash, ck.., mo) and pay postman balance
COD plus postage on arrival or send full price for postpald
delivery. Complete Installation & technical instructions fur-
nished. Free information on many other 160-6 meter antennas.

Avallable only from:
WESTERN RADIO « Dept. A7-3 o

Kearney, Nebraska

= 4 [~

)

— II

A= = ey T T s s =
S,

e just one step _
from Radio City

— Fifth Avenue

— Times Square

— Broadway Entertainment

New York

Singles $3.50 to $6 Doubles $5 to $9
Write, Wire or Phone for Reservations

Plaza 7 - 63560

NICHOLAS A. NICHOLAS
Manager

TELQEX

106 WEST 47th STREET
2 Blocks from Rockefeller Center

NEW YORK 36, NEW YORK

Reyco Multiband Antenna Coils

Traps for dipoles . . . high strength . .
proof guaranteed to handle a full KW.
Model KW-40 coils will, with a 108 foot antenna,

$12.50 set.

. moisture

provide operation on 10-15-20-40-80.

For information on other models write:

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,
Rochester 19, New York

Have you sent in an ad for Caveat Emptor?
See page 92.
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- Broadcasting Conference

Do not try to deal directly with the tele-
communications section of the foreign govern-
ment. Get the national radio club of that
country to work on their own government.
Between your efforts with our government
and theirs with their government we may see
reciprocal licensing become a fact instead of
a promise.

[f just a few fellows would take on the

- responsibility of seeing this through we would

have quite a number of countries signed up
with'n the next year or so . . . and we might
find that this would help us considerably when

- we sit down with them at Geneva.

All those who don't volunteer please stay

| seated.

DXpedition

Brandy Ward WB6DL is looking for an
amateur (or two) to accompany a group of
twelve that will cover some 5000 miles of
Canadian wilderness this summer, including
over 2000 miles down the Mackenzie River
to the Arctic Ocean in canoes. The cost of
the whole trip will run about $700 which
will include all meals, transportation and ho-
tels. The trip starts at Edmonton and ends
at Seattle, lasting about six weeks, including
a reindeer roundup on the Arctic coast, travels
with Eskimos out on the ice fields. Dawson
in Yukon Territory, Fairbanks, Alaska, Mount
McKinley National Park, Juneau, ete. Ham
gear they've got, operators they need. Write
to Ward, San Clemente High School, San
Clemente, California, where he teaches. This
is a trip that one will never forget, that's for
sure. I'd like to make the scene myself, but
how do I get away for six weeks?

African Troubles

The RSGB reported last month that it had
been planned that observers from Region 1,

[ARU would be present at the African LF/MF
which opened in
Geneva in October 1964. They had planned
to discuss amateur radio problems on a long
term basis with the government delegates

' present from the new and developing African
- countries. After checking around with respon-

sible parties they gave up the idea. Sure
enough, the conference was abandoned after
only four days, the first ITU conference ever
abandoned, as a result of political issues raised
by the delegates.

Swampscott

The Dayton Hamvention and the Swamp-
scott affair are the two biggest conventions in
ham radio. Since the Swampscott convention
is within easy driving distance of the 73 HQ
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all of our staff will be there as usual. I've been
trying to think up something unusual to do
this time which might make it interesting for
those of you that will be there.
So far we've had almost twice
scriptions this January as last January.

up so I'm planning to have a real special deal
for those of vou who subscribe at the conven-
tion. I'm planning on having a big table full
>f back issues so that every one who subscribes
at the convention can pick up as many of the
back issues that he is missing as he wants at
10 charge. Talk about something for nothing.
.. . I shudder to think of the armloads ot back
ssues we'll see leaving. Why do I think up
-idiculous things like this that I will kick my-
self for later?
See vou at Swampscott April 24-25th?

Chef Green

One of my hobbies is cooking, as anyone |

vho has seen my collection of avoirdupois can

as many sub- |
Now |
I'd like to have that delightful situation keep |

estify. I won’t bug yvou with my special wine |

eceipts, but you might give a try to a simple
ittle concoction 1 modestly call
Ambrosia. A glass of this on the operating
able will steady the nerves when that scoun-
Irel on the other side of town gets the DX
itation you've been calling. Mix (a blender,
f you have it) one small can of frozen orange
uice concentate, five cans of water,
f sugar and a generous scoop of vanilla ice
rream. Chill.

Jamming

A paper being circulated clandestinely
furope calls for amateurs to jam the broadcasts
f short wave stations operating inside the
imateur 40 and 80 meter bands. It cites in
yarticular the transmission of ARK, Pakistan
m 7008 ke, Peking on 7019 ke, Cairo on 7050
¢, China on 7080 ke and the USSR on 7100
C.

All of these stations are transgressors and
re operating in defiance of the UIT agree-
nents. With the exception of China we should
e able to put considerable pressure on these
tations through regular political channels. If
J. S. amateurs would send official complaints
o the FCC and European amateurs would
riginate official complaints through their gov-
rnments it is quite likely that these transmit-
ers would be moved.

11

Green’s |

1/3 cup |

I do believe that our taking of the law into |

ur own hands will lead more to our demise at
seneva than the removal of broadcasting sta-
ions illegally in our bands.

. Wayne

d & m~10 L o T

ARE YOU RUNNING A KW ON TWO?

Very few are, but—
How about getting the signal OUT?

We have an antenna that does that. With 20
db over on the front, we have only 4 S units on
the sides and 3 S units from the back. By using
a new design in reflectors we push all the sig-
nal towards the front end where it can be used.
The beam is a seven element job with two more
reflectors than usual (for a total of nine
elements) with a special phasing cable that ties

both dipoles together. It uses RG-8/U (52
ohm) cable.
Get one and work that DX station! $19.50.

For even better results, get a pair with match-
ing hardware and harness for only $45.

Send check or money order. Antennas shipped

prepaid in U.S.A.

Money back guarantee—if they do not work
as stated.

FULTON ELECTRONICS

Manteca, California

FREE Catalog

FINEST

OF THE WORLD’S

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS- Receivers, Transmitters,
Microphones, Inverters, Power Sup-
plies, Meters, Phones, Antennas, In-
dicators, Filters, Transformers, Am-
plifiers, Headsets, Converters, Control
Boxes, Dynamotors, Test Equipment,
Motors, Blowers, Cable, Keyers,
("hokes, Handsets, Switches, ete., ete.
Send for Free Catalog—Dept. 73.

"FAIR RADIO SALES

2133 ELIDA RD. * Box 1105 - LIMA, OHIO

HYE-QUE ANTENNA- FEEDLINE CONNECTOR
.New 3-in-1 molded plastie-and-metal

- fittmu provides: coax feeder connee-

tion, heavy copper leads to elements,
antenna center support. Hye-Que |
Connector fits standard PL259. Rein-
forced, weather protected, ultra-effi-
sient, At your ham store, or $2.85
ppd., Companion insulators, 2 for 99e
ppd. Includes enmplete mstrucﬂnns

BUDWIG MFG. CO., P.0. Box 97, Ramona, Calif. 92065

TONS OF AMATEUR EQUIPMENT

IN STDCH’

WEsTERN RADIO

SAN DIEGO
1413 India Street

MON - FRI 8:30 to 8:00

BE 9-0361
SAT 8:30 to 5:00

o0



L
BEAUTIES! QUESTIONNAIRE

Answers may be written on a postcard
or letter if you don’'t want to destroy the
resale value of your magazine. Equip-
ment in use at my station (make and

model ) :

Hallicrafters HT-37, like new $325.
Hammarlund HQ-170A, like new $279.
Central Electronics 20A with deluxe VFO $150.
Central Electronics Model B Slicer $65.
Clegg 99'er $125.
Johnson Challenger

$80.
National NC-270 $175.
Heath DX-60 $60.

Send for catalog of new & used A Trilggn)'litter(s) (exciters, linears,
gear & govt. surplus B. Receiver(s) (and converters):
JEFF-TRONICS C. Transceiver(s):
4791 Memphis Cleveland, Ohio 44109 D. Accessories:
E. Antennas:
F. Mobile:
TELETYPEWRITER G. Tower:
EQUIPMENT AND COLLINS 1. Hotator: .
51J2, 51J3, R-3-0A/URR Receivers (.50-30.5 MC). Teletype . Major test equipment:
B i T R v Metceut e
Converter. Boemhe Keyers for CW. For general information K. How many people normally read

& equipment list, write
ALLTRONICS HOWARD CO.,
Box 19, Boston 1, Mass. Richmond 2-0048.

yvour copy of 737

Overstock from parts kits

SAVE SAVE SAVE
CLOSE OUT ON PARTS
Semiconductors R300Z 0-1 ma 4.00 2 primaries 115 vac to 170 v/45 ma
1N21 25 2N404 .30 8121Z 0-20 wdc 2.00 and 6.3 v/1 a 1.25
1N281 10 2N555 .50 Lafayette TM-403 0-100 ma 2.75 Knight 115 vac to 250 ct/25 ma and
1N461 A0 2N1303 .25 Tubes 6.3v/1 a 2.00
2N169A 50 2N2374 .50 0B2 e EAUG g 117 v to 24 v/1a 1.50
Potentiometers 2E26 300 6C4 75 Argonne AR-504 100 ohm to
20 ohm, 4 w Clarostat 50 6AHG6 75 6] 5 .50 200 ohm et : 2.00
Following wvalues are A-B type J. 6AKS6 o - 6J6 75 Triad TZ-26 xstr to ve 1K to
.50 apiece 6ALS 60  GSN7 75 20 ohm . il
100 10K 6AL7 250 7587 450 Triad TY66A 40 w transistor
500 50K ; mod xmir 6 ohm ct to 3JK/4K/6K
1K 100K Switches ! @ 200 ma 8.50
25K 500K 1p2t rot 75 spst Ellfje .25 :
: 1p4t rot .50 dpdt slide .35  Miscellaneous

Dipped silver mica capacitor 2p5t rot 1.00 3pdt slide .45 9 volt xstra bat connector .05
J3pf 15 180 25 HC-6u xtal socket 25
47 15 390 30 RE Inductors 1000 ke HC-6u xtal 2.00
51 15 620 35 6.8 ph suhmln‘ choke .50 6600 ke FT-243 xtal 50
75 .15 910 .50 52? #h shid min rf 75 2, 3 or 4 contact term strips 10
100 25 1K 75 25 ’“*}: e % Nuvistor socket 20 |
Ceramic, mica, tubular capacitors Sl Seceio ; 7 pin molded socket .15
.15 unless shown otherwise ? & W coil stock '1550 e 9 pin molded socket .15

4.7 pf 2K 33?3 gglﬁ octal molded socket 15

6.8 SI‘E _ ] Common 9 v xstr bat. .25
p 8.2 lﬂ'h_. Mﬂ]er_ cFﬂs and furrfm Motorola jack 15
250 20K All miniature ceramic Motorola plug 15
300 .05 1.2-1.9 uh 41A156CB1 200 b6 board for WI1ISI , '
500 .11/400 1.4-2.8 uh 41A226CB1 2.00 e S bl A
1K .22/100 9-16 uh 4506 1.50 supply L
1mf/ 200 50 190-330 uh 4513 1.50 4 pin Cmch-]nn«FS pl‘ug. m or f .35
Electrolytics 1/4 in coil forms 41A000CB1 1.40 Amphenol chassis mike conn. .35
2 mf/25 25 3/8 in coil forms 4400 1.10 50-239 .40
16 mi/250 .50 Miller 10.7 Mc sf xfmr 2.25 RCA phono jacks 10
16 - 16 mf/150 30 : Phone jacks, open ckt .25
20 mf/150 50 e e TN | Phons jacks, dd okt .30
30 4 30 4 15 mf/150 .30 7K to 20K interstage 7% 2" in, vernier dial 1.25
Shurite Meters 115 vac to 500 wvct/30 ma Fuse holder .15
83057 0-25 ma 2.00 6.3 vac/1.5 a ct 1.25 Ceramic feedthrough .30

w L]
Minimum order $2. Include postage.
-
73 Magazine Peterborough, N. H.
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TRANSITRON &

II/'”IIIIII Sl 4\

PARTS by
POUND

500-1000 pes.

Worth 75, NOW 54 95

DOUBLE
BONUS

0 WORTH OF

TRANSISTOR 100

JUMBOPA

40 WATT | J $ .Iri.;%‘l:;‘l'::'lrr;rh S 5 :
siuicon nen mesa [WJI) Contenary TR L e
TRANSISTORS E :jl?;;i‘:}lfrztc* -'IE‘I-ED MINIATURE

| ¢ 2N ‘648 ffeq ]0 mc ]TTI:IIIHTT:E il BOTH 525 RELAY
Ireplucement tor sl 00 PLUS FREE FG;;TS _SUlPIISE variety
ZN389 and 2N424 EA. CHOOSE s oo FREE volts
(] Poly Paks Exclusive ANY L] I FREE $10 OFFER $1.00
ORDERS FACTORY
TRANSITRON A5 \

Planar CnntrulI%d Switch

ror |10 WATT STUD ZENERS 00 e e - T —
. iner Audio, 98 gey 042y D90V TESTED 0O 30 11.25 .21
g Ef 12v 0§60V 0O 100V WRITE FOR ¢ | ] &0 4.2 1.37
witching untested 020V 070V O 124 OTHER 7100 21. &n 1.60
. 0 24V O BOV O 150 'h"nltagps Tu_ll : 1 !ﬁ 2.22
WORLD'S FACTORY
MOST POPULAR $l PARTS PAKS TESTED SEMI KON DUCTORS
_11- FILAMENT TRANSFORMER 117 T04.3 vcT 3451 TRANSITRON 25 AMP SCR, 100 PRV .. -$1
| ‘,, j!ﬁ GLASS SILICON DIODES, axial, untested . . . -S]

[13 C-B radio SUBMINIATURE MIKE TRANSFORMERS 51
[] 3 RADIATION DETECTOR TUBES, ®eiger c'ntr - - -§1

[J 3 MERCURY SWITCHES. 115 VAC SPST ........ $1
] llj THA.HEISTGH EDEI{ETS 1or pnp-npn Llransistors $] -—*. Iﬂ' “F‘!H HEADH THAHEIEIDHS rf, if, EHE{]U 51
10 ELECTROLYTICS, FI’' & Tubulars, to SUU mi{ _ S] —J 10—-2-AMP TOP HAT RECTIFIERS, unte::)m.l 2}
11 case

4 UTC SUBOUNCER TR'STOR TR'SFORMERS, asst. §1
U MOLDED CONDENSERS, ~rrague yellow mylar  §7
10 PHONO PLUG-n-JACK SETS, tuners.amps. _ _ §J]
60 HIi- QRESISTGRS 1 /2.1, 2W 1o 1 meg, 59 oo .51

\
\
\.

4 TRANSISTOR TRANSFORMERS, asst., worth $25 §]

V & 4

_H_]I:LJELIDED__LJLDDL ?E..

60 CERAMIC CONDENSERS ¢ sqx nnos to 05 mf §1 25 GERMANIUM DIODES,
PHEC!-’- N RCI'ESISTGRS W T 0% & bEtar, 21 15 TEXAS SWITCHING TRANSISTORS. S npn §1
130 * : . 1 —SILICON NPN '‘PLANAR'‘ 2N718, TO18 case.$]
cn“”'”'s an HGISE RESIST 5 var, % 2“3._ $l 75 TOP HAT HEETS axial lead, 750 rm.'[ untested . $]
. . PHILCO TRANSISTORIZED ONLY 4CBS 20-WATT TRANSTRS, pnp. stud, gx;;ml. 5511
L T 3.2N341 NPN SILICON TRANSISTORS, 1 watt..
CRYSTAL OSCILLATOR NPN TRANSISTORS, asst. types and cases .. ..§]

40 to 60mc. Use as freaq.
marker. 0sc, etc. Wired,
ONLY 2 X 2 xXx 34" With

1200MC transistur

Crystal ftreqs:
'standard.
| | printed circuit.

!| icrvstal thermistor 2

30 SPRAGUE "'YELLOW MYLAR" {DHHEHSERS to Imfd.$1

| 40 SUBMINIATURE anP to .05mf, cerafil to. - + 51
1—INFRA-RED PARABOLIC REFLECTOR & FH.TER 51

] 3-INFRA-RED PHOTO DETECTORS axial leads,- - -1
325 RADIO-n-TV SURPRISE, wide variety _ _ __ §1
10 TRANSISTOR ELECTROLYTICS, 10 to 100Umf 7
50 RADIO & TV KHGEE, asstd, colors, siyles K]
10 VOLUME CONTROLS to 1| meg, switch too _ __§]
| 50 MICA CAPACITORS, to -01mf, silvers too __ _ 3]}
30 POWER RESISTORS, o 50W, to 24 Kohms _ __ 31
40 DISC CONDENSERS 1o .01 10 IKV..... ... ... $1

IMAGINE THIS VALUE!

E*100 for $1

GERMANIUM &
SILICON GLASS
DIODES Long Leads

BUY OF THE YEAR

SILICON $1
RECTIFIERS
50 - 400 PIV; ASSTD.

a1l AMP EPOXY 10 for S1

PRICES SLASHED!:

S0 100.
7 Rast WAL WA pesirons, <7 WATT ENES DIODES S v s+ 3
50 COILS & CHGI(ES r(-if, ose, peaking, ete. . $1 F;] 4 G.E. 2N43 OUTPUT TRANSISTORS, TOS ease. -$1
60 TUBE SOCKETS receptacles, audio, plugs, ete.  §J 5 SYLVANIA 30MC TRANSISTORS like 2N247 ..§]
60 TUBULAR CONDENSERS to .5mf ta 1 KV, 31 [ T3-TRANSISTOR SUBMINIATURE AMPLIFIER
3 ‘'TINY' V CONTROLS w/sw, 2k, .0 meg, 1 meg _$§1 P u“w 3"y EHI%H ® Wired
40 SUBMINIATURE CGND to .05mf ceratil toa = §1 ® Printed Circuit ] W-'Trunﬁisiurss1 39
40 WORLD’S SMALLEST RESIST, 5% too, 1/10W _§] %

NEW TRANSITRON SCRs 1O & Jeners ] Rectifers 1] Transistors 1] SCRs
SIICON 'Y sk, it iBe OLY Foimedstmy
CQNTROLLED }‘f:ll:: E 11?% 3 %:?% E é;?% ::-_H'n:;nhigq;ﬂh, Rated, net 30 days.
RECTIF'ERS .'%:33 0 1:58 B3:23 82:35 AKS P.O. BOX 942.A
D0 O 2 15 O 2 64 O 2 94 Eﬂ LYNNFIELD, MASS.

10 STABISTORS wup to [watt RPN e
j 6 TEXAS ONE AMP. 400 VOLT epoxy rectihers .. %)

4 2N1059 TRANSISTORS, Syivania, npn,
‘—f 27 RHEEM 2NA4%97 4-WATT npn silicon planars ... - $1
1—RHEEM 2N1613 3w, 120 LIC Silicon Pianar ..5%]
0 3-AMP POWER RECTIFIERS, studs, siticon ... .§]

4-1-WATT ZENER DIODES, gold axial leads, 6V §]

- =

£

uk
T

4 SILICON NPN 2N333, TOS5, TRANSISTORS.........

l"-..._’-'d 1N4H untested ..5]

ivpes and cases . . . S]

PNP TRANSISTORS, asst.
FAMOUS CK722 TRANSISTORS, »np - -« -« --§]

3 CBS 35W PWR TRANSTRS, 2N1434. pnp. stud ..3§]
(] 4 2N112 TYPE IF, OSC TRANSTRS, 7022 - . - . - - §1
1 14 5TLUAH|A 2”35 NPN. transistors, TO22 $1

| 4—1AMP 700V TOP HAT RECTIFIERS, silicon. §1 I

3 QNIQ&d UHF TRAHSISTBHS 300 me TOS case __§]
& TEXAS 20W TRANS'RS. 2N1048, healtsink, Tﬂﬁ .4
2.25AMP SILICON RECTIFIERS! 60V and 1006V §]
6 TRANSISTOR RADIO SET, osc. ifs, driver, p-p__§]
4 CK721 TRAHSTRE in new aluminum case, pnp _ 5]
4
1

—I

SUBMINIATURE 2N131 TRANSTRS, r-if. pnp _ 3]
4 TRANSITRON 1N429 ZENER REFERENCES ....S]
IN706 EPITAXIAL PLANAR silicon npn 500mw 300me. ST!
2 2N964 EPITAXIAL MESA, 500 MC. PNP, TO-18 _§]
1 SUBMINIATURE 2N1613 3-WATT 100MC PLANAR ..S1

aN107 type. pnp transtrs 5]

transistors, diodes, rect.  §

JOO00000X T 0

5 GENERAL ELECTRIC =

1 25 SEMI-KON-DUCTORS,

7 2N255 PWR TRANSISTORS or equal TO3 case _ 3§

5 SUN EATTER'ES TO 1 1/2” sizes. lite sensitive _§)

—11 3N35 TETRODE, 150mc transistor, silicon ____ | 1
30 TRANSISTORS, pnp-n-npn, TOS5 cascs.untested $|

I_l 4—-2N522A TRANSISTORS,

L)

by Industrial, TOS5...%)

:j 15 PNP & NPN SWITCHING transistors, TOS cases §]
G 10 2-AMP RECTIFIERS, =0 to 400V, studs. ...« $‘l

m 3—-40W. TRANSISTORS. by Motorola, like ZN178.4]
[ 10 NPN SWITCHING transistors, Z2N440 eguals .%)

”””””””””””Il




CAVEAT EMPTOR?

We've had so many requests from 73 readers
for a want ad section that we’re starting one—
against our better judgment. After all, we're
dreadfully overworked now and are bound to have
even more of a headache handling all those tiny
ads. But you say you want it, so please follow
these instructions when you submit ads:

* Price—%2 per 25 words for non-commercial
ads; $5 per 25 words for business ventures. No
display ads or agency discount. Include your
check with order.

* Type copy on standard size paper. Phrase and
punctuate exactly as you wish it to appear.

No all-capital ads. Include your signature with
order.

* We can only accept ads related to ham radio.
We will be the judge of suitability of ads. Our
responsibility for errors extends only to print-
ing a correct ad in a later issue.

* For $1 extra and an SASE, we can maintain a
reply box for you.

* We cannot check into each advertiser, so Caveat
Emptor . .

COLLINS 750A-2 receiver with 100 ke calibrator—excel-

lent condition $250. 6 ke Mechanical filter for Collins
75A-4 receiver—new $25. WIWGH

HEATHKIT SHAWNEE—needs revr align. $95.00. Let-

tine 242 gud Cond. $35.00 Will trade for PMRS8. Harvey
Lawrence WB2GVF, Box 481, Bradford, N. Y.

BC 221 freq .meter, original book, 110 VAC power supply,
$50. AN-PRC/6 Handie-talkie, operating on 51 MC, $27.
AN-PRC/6 also on 51 MC, needs some tubes $20. Cletus
G. Reinsel, W3IWUA, Box 25, Bigler, Pa.

—

NAMTEAGS. Your name and call engraved on black,
blue, or red 1”7 x 3" plastic with safety pin type or clutch
type fastener. Two-line tag, $1.35, one-line tags, $1.15.
Extra special deal to Clubs and groups. D-lux Engraving,
PO Box 2, Bellevue, Nebraska.

GALAXY 300, PS300 AC power supply with clock, and
Galaxy DC power supply for sale, $350 plus shipping.

John Gibbs, KAUEH, 402 Tulip Lane, Omaha, Nelraska
68147,

=

WANTED CATALOGS AND PRICE LISTS on your

surplus gear and aluminum tubing etc. Suitable for ham

construction projects. Tim Morrill K1GBI, North Chiches-
ter, New Hampshire.

QSL’S, CB’S, SWL'S, Novice special. Free samples. Ham-
prin, Box 235, Troy, Michigan.

TWO METER STATION, complete. Communicator III
with Nuvistor preamp, Gonset VFO, 6 element beam,
AR22 rotator and cables. $200. Also new NCX3 with
NCXAC supply. $335. WA2Z2LIM. 212-461-17709.

92

NC-270 and DX-40 with VF-1 VFO, almost new. $20C

plus shipping or pickup. Bill WASAXT, 307 Grove Street,
Petosky, Mich.

SACRIFICE brand new, never used (in carton) Polycon
PC-2B, 12v-115vac $266. Polycom PC-6, 12v-115vac $249
Gonset G76 and DC PS $259. Johnson 6N2 VFO $25
New transistor ignition in box orig $49, now $25. Collin:
mech filter new F455 43.1 $25. Want Alpa, Beseler Top
con Super D or Nikon IF, Will trade for above camera o
sell outright. Guthrie, P.O. Box 142, Richmond Hill, N.Y

ONE KW PHONE OR CW transmitter complete. In
cludes: VIFO, pp final, modulator, speech amplifier, and al
power supplies. $275. RME 4300 in mint condition witl
speaker. $100. Prefer pick up. W. Shook, Route #1
[Lafayette, Ohio.

BOMBS: Single and pair of 4-1000A finals using vacuun
capacitor. Bill Brown, W@SYK, 28 Marine Lane, Hazel
wood, Mo.

HEATH SENECA. AM, CW, NBFM, PM. $170. Eic
730 modulator for above. $40. Both for $190. Joseph Ciard
WB2ZHOW, 106 Maple Street, Weehawken, N. J.

COLLINS KWM 2. $750. 516-F2, $75. Like new. Usec

20 hours., Origmal cartons. 31-B4 new in original carton
$125. Will ship. WA2AVW. Phone 212-BU 7-0970.

NC-300 with converters, speaker 199.50. BC-779, 75.00
BC-221, 75.00. Many more items. Send for list. WZEET
2 Ridgeway, Oaklyn, N. J.

TO TRADE—Pair of 4-1000°’s pulled from militar:
class—C final for linear. Will consider clean home brey
linear. Please send specifications to Les Smith, 440 Nortl
Main, Empire, Oregon.

GLOBE LINEAR LA-1, 80-6M, $55. Sams Photofac

101-556 $.75 each. WAHCKH, 1339 8th St., SSW., Huron
. DPals,

DYNA-PAK—completely transistorized unit; used as signa
generator. voltage monitor, continuity tester, code oscil
lator, code monitor and other uses. $2.98 Deltronic Labs
Box 128, Horsham, Pa.

PRINTED CIRCUIT KIT—complete; two copper cla
boards 23§ X 5, etch tray, etchant, etching resist, lavou

grids, cleaning pad, instructions. $2.98 Deltronic Lah:
Box 128, Horsham, Pa.

TUBES—Tested pullouts, guaranteed good, 4CX250B-
$14 ea or $26.50 pr—4CX250R—§$16 ea or $30 pr—
4CX1000A—3%$85 ea All prices postpaid. Calif. resident
add 4% tax. C & C Company, Box E, Gardena, Cali

COLLECTORS! SW-3 with power supply, 40 and 8
meter coils, in good condition—%35.00. W35LVQ, 608 F
Warner, Guthrie, Oklahoma

Clegg 99er in excellent condition, $99. Box 154, 73 Mag:
zine, Peterborough, N. H.

73 MAGAZIN



:'RIHTED CIRCUIT BOARDS. I or many different proj-

cts. Hams, Experimenters. Send for catalog 10c. Dealer
nquiries invited. P/M ELECTRONICS. Box 6288,

seattle, Wa shington 98188,

?“UR SALE: Ranger 1, $140, Hallicrafters S-40B, $£50,
slobe Scout 65B, $40, National NCX-3 and NCX-A,
3350. All in excellent condition. K1APA, 3 Sunny Acres
Brattlebhoro, Vermont. I

DUMMY LOAD, 50 ohms. All bands up to legal limit.
Size, 3 x 4 x 7. Coax connector. Kit $7. 75, wired $9.75 pp.
Ham Kits. Bx 175, Cranford, N. J.

types, military, commercial, airborne,
items-testsets, GRC, PRC, Collins,
RITCO. P.O. Box 156,

ﬁﬂNTED All
rround, electronies
Bendix, others—We pay freight.
\rnandale, Va.

SPECIAL in new and used amateur gear. We have it
it an exceptional savings. Write or call Bob Grimes, 89
Aspen Road, Swampscott, Massachusetts, 617-598- 253!}

{..."LEGG 22'er never used $195.00. Also new 44 element
~ush Craft quad for 2 m. $635.00. Send check to Jerry

Hirsch, 215 California Dr., Williamsville, N. M
NATIONAL NCX-3 and NCX- D power ;Jpph both
mits i very clean condition, and operate periectly. Late

WAZ2OHN.
UNIT 6, 10 ke step generator of SRT14 synthesizer, new,
ess tubes, w/schematic, $8.00 Postpaid Check w/order.
RITCO P.O. Box 156, Annandale, Va.

numkbers. Priced for f'}.ﬂt sale. $300.00.

ierial

amateur radio types,
Mike, WA4OED

LICENSE PLATES

or collection. Postage refunded.

wanted, old
rI'l ll I 3

Box 14, Milan, Tennessee.

[;:F]!}'IPLETE SHACK—National NC-98 revr., Vmtr
Viking 1I, Heath Kit VF-1. VIO, Pre-Selector RME,
I}H—ES_. Speech Clipper RME, Q-Multi, like new. in
:lez;l;:tum $325.00 W2JGQ Isaacs 231 East 11th St
COLLINS Mechanical filters 455kcif, ﬁi!{tt{‘rl_kt.‘;‘.‘-:

SIE.DG,* eight kebw $14.00—Pair eight and sixteen £23.00—
Postpaid send check, Steve Ritter, 1422 Valleycrest Blvd.,
Annandale, Va.

IGYS:T!CK ANTENNA —All bands eighty thru ten to
me KW. No traps or coils. Complete with tuner $24.90.
Garland Electronics Associates, P. O. Box 1222, Garland
I'exas '

/73) with HE61A

HEATH APACHE—HE45B (see Feb.

VFO—Saturn 6 halo and bumper mount—Gonset G33
a]]—han:_l receiver. All Excellent with manuals. Best reason-
ible offers, no trades. K1TAX, Turtleback Road, Wilton,
CHI}II.

RM? 126, 152; Seneca; 2 & 6 Beams, 22’ Booms: B &
1} 3100/51SB Best offers. CHff TJunkins WIUWX, 36
Carlton St., Holyoke, Mass.

SRT-14 Synthesizer units 8, 9, 10, 11A, 11B—new, less
tubes—no schematic—$8.00 each or three for $£20.00,
RITCO P.O. Box 156, Annandale, Va.

W"?‘N_TED: AN/TCC-3 units AM 1}33 and TA-2109,
AN/GRC sets and parts; AN/GRC-3- 45 556, TR0
10, 19, 26, 27, and any others. All T"RC PRR, VRC,

VRO, etc. Al ARC sets, including ﬂN’ﬁ.Hf‘ 27, 33, 34,
38, 44, 52, 55, 57, 58, 66, and 73. AN/ AH."{, ARN
Collins, Bendix Aircraft Sets, R-220, R.388. R-390.
R-391, SP-600. Military Test Sets AN/UPM, URM,
L"S;#I. SG, ARM, etc. Metascope night viewing type
equipment. AN/APR-9, 13, 14, 17, etec. Military equip-
ment catalogs showing pictures and description of radio,
radar sets, etc. We pay top prices. Technical Rmstcms
Corp., 42W. 15th St., NYC 10011. Call Ed Charol Collect.

MARCH 1965

ALL-BAND RECEIVER
BARGAIN: Continuous
tuning 550 ke to 43 me

Voice, CW, MCW. R-45/
ARR-T has 2 stages RF,
2 stages 455 ke IF,
separate Local Osc. w/VRH
AF, S-Meter, Nolse-Lim-
iter, Crystal & non-
erystal IF Pass In 6 pass
selections. Less pwr sply -
but w/pwr sply dwg,

complete Handbook, lnd ‘much other data. Checked

1009 perfect, fob Los Angeles, only ............
Add 330 for 115/230 v 50/60 cy pwr sply. Add %20 for

149.50

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

TEST SCOPE TS-34/AFP 40 cy—3 me *

modification by us to SSB by addition ur Produet Detector.
TIME PAY PLAN: Any purchase t.utallnl: Slﬂﬂ 00 ‘"]%
or more, down payment only .. .
ARC-5 Q-5"er Rcvr 190-550 kc wfﬂﬁ ke I]"': Uu as 2nd
converter for above or other rcvrs. Checked electri-
cally, w/lots of tech. data, w/spline knob. 9 Ilbs 14 95
fob Los Ang. -
_ (Add $8 for extra-clean selected unit.)
NAVY'S FHIDF. RBS RECEIVER 2-20 mc l4-tube superhet,
checked & rnd:r to use, wfpwr sply, tech lhtl 5950
fuh Charleston, 8. C. -
AH;’AFH-# RECEIVING EET. Tuna 38 to 1000 me. Includes
TN-16, 17, 18/APR 4: plug: handbook; checked, 179 50
grtd ﬂK* fob Los F e e e .
Add $60 for TN-19, 975-2200 mc: add $125 for TN-54, 3175-
4000 me; add $80 for AM/FM version of the revr, w/80 oy
pwr sply: add $90 for 680 ¢y Panadapter 30 me =+ 1% me IP-
111: add $125 for RDP Panadapter w/5* CR, 30 me &= 5 me.

FM RCVR/XMTR 380-40 me, 50 W Po. 120v, 60 cy. AN/
FRC-6A: in rack uhlnet w.-‘meleru. lpkr ete. 79 50
s A e e

LM FREQ. METER 125 ki: 211 me il mmhln. hutar frHI
meter & signal source, EW or AM, accuracy .01%, xtl
calib, Clean, checked, 100% grtd. w/plug, data, 57 50
A e o e N e i e N "

Add $22 for LM sply w/plugs, data, or $10 for EAO, converts

for LM w/parts, data. included.

TS-323/UR, 20-400 me, similar GERTSCH FM-1. Crystal
0019. W/handbook supplement giving supplementary xtl
check points & {instruct., to “*. . . closely approach crystal
accuracy.”” W/aschematic, instruct., pwr sply data, 199 50
clean, checked, 100% grtd. fob T.os Ang.

BERKELEY COUNTER #5571 is basic 0-2 m
plus extender to 43 mec 100% OK grtd, w!bnnk. ?g

fob Los les. enly
T ab. 3950

PWR SPLY FOR ART-I3 & OTHER XMTRS.
115¢v 50/60 ev in both HV's out. New 1

l.ens simulates 5* screen. Ready to use

sweep calib,

30 mv/em;

TEKTRONIX SCOPES grtd OK & gorgeous, w/books: HR14A: tém,r
- 395.00

DC to 10 me: sensit.
uv/em: callh, daﬂaﬂ‘.lnn

7+514AD 1= same plus ‘Fldaa Dal:‘.r Llnu
4+513: HY acrel, for pulses. 20 me pass
315D I' scope adds very slow sweeps

HEWLETT-PACKARD GOODIES grtd OK & wfhookl
#1000 Secondary Low Freq. Standard . =38

Hﬁ.ﬂlﬂ
395.00

295.00

+#202A Low-Freq. Function Generator . 295.00
#410A zll-purpose. VIVM up to 700 me . : 150.00
#520A Deeade Scaler changes 10 me to 100 ke
I Schmidt Trigger added, how nice! . . .... 295.00
#4000 ac vtvin plus Ind. Contr. 1£200A de: me converter
enables ac & de VIVM use down tu as low as 265.00

1 mv full lula. As palr

LP SIGNAL GENERATOR 9 me
1%. ecalib. Vo te 1.0 v, Complete, L‘!“T‘l‘.lfllﬂ

me 199.50
TS-418A/U SIGNAL GEN. .075-40 lﬁr, xtl
callb.,, Vo eallb. to 1.0 v. [‘:artlf n.:m. 279 50

GEN, RADID +805-C MICROVOLTER 16 t: tu 58 me.
2 v into 37T% ohms. Like new, 100% md 7500“

w/hook. Regular $£2250, only

MEAS. CORP. 80 SIGNAL GEN. 2-400 me, aﬂ. 375.00
Vo_calih. to 100,000 uv. Certified ...
new. 129,50

NAVY LAE-2 HIEHU‘UHLTEH 520-1300 me,
w/all charts, cords,
C-BAND HIEEH?HLTEH AHHUHH-HE {453 kmr —180
to 0 dbm, w/all pulse mod. upnhlllttul Internal 295 00

400 cy pwr sply
BOONTON #H202-F 1'.’5 225 me,

up to 0.2 v CW/AM/FM. new, with book 275'00

BOONTON +#152A CITIZEN'S BAND MICROVOLTER 1-5
FM, w/F mnd

LLLLLLLLL

MICROVOLTER

me for IF, 20-28 me for RF. AM &
freqq Up to 100,000 uv. Terminated eord, pwr 225 uu
ALY OO R . e b b et b ST o S R

X-BAND MICROVOLTER TS.738B/UPM-10, 85

9.6 kme CW/FM/PM, 88 to 130 dbm

- 395.00

WESTON INDUSTRIAL-TYPE TUBE ANALYZER M~nd
f86 Type 9B has 6 meters, 42 controls. W /book, 179 50

exe. cond., regular !l'.[{m unl:
NEW LOW PRICE on ungraded SILICON DIGDEE varinme

PIV's & Currents, some good, some bad, you grade 2 95
them with Instruction included. 100 for only '

PLENTY MORE WONDERFUL MATERIAL! Ask for ywur
needs! We ALSDO BUY your excess mdse.

R. E. GOODHEART CO., INC.

Box 1220-GC BEVERLY HILLS, CALIF. %0213
Area 213,

Phones:

office 212-5707 messages 275-5342.
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PNP EPITAXIAL RF HI-FREQ

10-18 case, similar to 2N960 family. 300 mc, 300
mw, 12 volt, each guaranteed to oscillate.

#960 3/$1.00

50 AMP DIODE SALE
Buy 3, get the 4th free.

50 VOLT $2.00 e aTl

100 VOLT 2.50 SILICON EPOXY RECTIFIER SALE

200 VOLT 3.00

300 VOLT 350 1,000 volt PIV 6 for $2.40

400 VOLT 4.00 800 volt 6 for 2.00

_ 600 volt 6 for 1.50
Mounting hardware for above, 500 volt 6 for 1.25

washers, insulators, nut. 20c 400 volt 6 for 1.00

HEAT SINK, ALUMINUM, DOUBLE FIN. With 150 watt

88 MH TOROIDS. Two types avail-
transistor 2N277

able. Open and potted. Used for
many applications such as power
supplies and teletype.

Open style 50c each, 12/$5.00

Potted style 65c¢ each, 12/$6.00

1.5x4.8 inches $1.50
Without transistor 50c

3.5x4.8 inches $2.50
Without transistor $1.00

MESHNA |

19 ALLERTON ST., LYNN, MASS. Meshna's new Winter catalog now ready. Send 20c
All Material F.O.B. Lynn, Mass. for yours before they are all gone.

L o

INDEX TO ADVERTISERS

Jan. 65 Algeradio 89 Fair 27, 67 Newtronics
90 Altronics-Howard 84 Fichter 84 Parks
86 Ameco Jan. 65 Finney 71 Path
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43 Cushcraft Dec. 64 Hy Gain_ 36, 53, 84 Telrex
Feb. 65 Datak 3 International Crystal Dec. 64 Tepabaco
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65 Dow Key 31 Linear Systems 85 Vanbar
86 Dow Trading 82 Mann 41 Vanguard
Feb. 65 Drake S N = VIsng
Jan. 65 East: Coast ' aster Mobile 21 Waters ‘
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Jan. 65 Electronicraft Dgg: 64 Mur&- ?.‘:*n Fgg: Eg E:::?!?jn Radio Labs
Dec. 64 Electronic Specialists 69 Mosley Dec. 64 Yatter
61 Evans Cover IV National 73 73 Books
94
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“TAB"” * TRANSISTORS * DIODES!!
GTD! FACTORY TESTED —
FULL LEADS.

PNP 100Watt/I15 Amp HiPewer
TO36 Casel 2N44|, 442, 277,
278, DS501 up to 50 Volts/
VCBO §$1.25 @, 5 for §5.
2N278, 443, 174 up to BOV
$3 @, 2 for $5.

PNP 30 Watt, 2NI55 156, 235, 242,
254, 255, 256, 257, 301, 392, @ 35¢, 4 for §|
PNP 2NG670/300Mw 385¢ @, 4 for $I

PNP 2N671/IWatt 50¢ @, 3 for $I
PNP 25W/TO 2N538, 539, 540, 2 for $I
2ZNI038 6/51. 1039 4/§1, 1040 §1

PNP/TO5 SIGNAL 350Mw 25¢ @, 5/§I
;ﬂ:HJT:E:S SIGNAL IF, RF, 0SC 25¢ @.
or

Silicon PNP/TO05 & TOI8 25¢ 5 for §1
ZNIO4G /$1.40@,3/84. 2NI907/ 2@. 4786
Power Heat Sink Finned Equal to 100
Sq* Surface $I @, 6 for $5
TO36, TO3, TOID Mica Mtg 30c @, 4/51
Diode Power Stud Mica Mtg 30¢c @, 4/§I

ZENERS IWatt 6 to 200v 70¢ @, 3
ZENERS l0oWatt 6 to 150v $1.45 @,

ZENER Kit Asstd up to 10w 8 for $I
STABISTORS wup to Iwatt 5 for $I

/8
/$
/$2
4/85

TRANSISTORS—TO00 MANY! U-TEST

Untested Pwr Diamonds/TO03 10 for $I
Untested TO36 up to 100Watts 8 for

Untested TOS5/SIGNAL /sistors, 20 for $I
Untested Power Diodes 35 Amp 4 for $I
Untested Pwr Studs up to 12Amp 12 for §I

D.C. Power Supply 115v/60 to 800
Cys. Output 830 : Tap 165V wup te
I50Ma, Cased $5@, 2 for $§9
SILICON POWER DIODES * STUDS
DC | 50Piv | 100PIlv | I150Piv | 200Piv
AMP | 35Rms | 70Rms | I05Rms | 140Rms
3 .08 A4 A7 24
12 .50 .55 70 55
I8* .20 .50 .50 Wi
35 70 | .00 |.50 2.00
|00 I.65 2.05 2.50 8.15
240 8.75 4.75 5.75 8.75
DC | 300Piv | 400Piv | 500Piv | G0OPiv
AMP [2I0Rms| 280Rms | 350Rms | 420Rms
3 .29 .30 A0 .48
|2 1.00 1.85 |.45 1.70
|8* |.00 1.50 Query Query
85. 2.15 2.45 2.75 3.58%
|00 3.75 4.60 5.50 B8.00
240 | 11.70 17.10 23.94 29.70

*P.F. PRESS-FIT AUTOMOTIVE TYPEI

I8 Amp Press Fit up to 200Piv 4/%I
2 to 8 Amp Studs up to GOOPIiv 6/%1
35 Ar_l_m Studs 150 to 200Piv 5 for $5

“TAB' * SILICON 750MA DIODES
NEWEST TYPE! LOW LEAKAGE

Piv/Rms |Piv/Rms | Piv/Rms Piv/Rms

50/35 100/70 200/140 300/210
05 .09 A2 A4

Piv/Rms | Piv/Rms | Plv/Rms j Piv/Rms

400/280 500/850 | 600/420 700/490
A5 A9 .28 I 27

Piv/Rms | Piv/Rms | Piv/Rms | Piv/Rms

800 /560 800/630 | 1000/700 | 10N /770
.35 A5 .63 75

GTD ALL TESTS AC/DC & LOAD!

1700 Piv/ 1200 Rms/750 Ma/$1.20 @

in

Same 1100 Piv/770 Rms 75¢ @, IEIEII
3 Kv/2100 Rms /200 Ma/$1.80 @,6/%810
6 Kv/4200 Rms/200 Ma/$4 @, 3/%9
12 KV /8400 Rms /200 Ma $8 @, 2/814
SCR—SILICON CONTROL RECTIFIERS!
PRV | 7A IBA | PRV | 7A IGA
25 60 | 1.00 | 260 | 2.70 | 3.00
50 | 1.00 | 1.85 | 300 | 3.00 | 3.45
00 | 1.60 | 2.15| 400 | 3.75 | 3.90
IS0 | 1.95 | 245 | 500 | 4.75 | 4.80
200 | 220! 280! 600 | 5.45 | 5.65
UNTESTED “‘SCR' Up to 25 Amps, 6/%2
Glass Diodes IN34, 48, 60, 64, 20 for $I

Two RCA 2N408 & Two Regulators
RCA IN2326 on prtd ckt. 30¢ @, 4/%1

MARCH 1965

“TAB”

THAT'S ABuy

Inspetd.

“TAB'" Tubes Factory Tested,
oxed!

Six Months Guaranteed! No Rejects|

GOVT & MFGRS Surplus! new & Used
Low Prices! New XMTTG Tubes!
4-65A $7.00 | 4XI50A%6.7T5 | 0B2 .. .55

4-125A 15.00 | B26 Query | 5SR4WGA
4-400A 25.00 | 829B .. 7.20 3.50
4-1000A 872A 3.50 | 24G . Query
75.00 | OA2 .. .65
We Swap Tubes! What Do/ U Have?
OA3 .. R0 |5R4 .. 1.00|6F7 .. .99
OC3 .. .70|5T4 .. .90 |6F8 .. 1.39
oOD3 .. 59|5v4 .. .89 | 6H6 .. .59
oz4 .. .79 |5Z83 .. .89 |68)5 .. .59
IL4 ... .B2 |6A7 .. 1.0016J8 .. .hH8
IR4 . 5/%1 |6A8 .. .99 | 6K6 .. .59
1S4 ., 73| 6AB4 . .59 (6L6 .. 1.19
185 .68 |GAC? . .72 | GSN7 . .72
Send 25¢ for Catalog!
IT4 .. .85 | 6AGS . .65 | 6VEGT .90
ITS .95 | 6AG7 5 | 1ZAU? .69
IU4 .. 6/%1 | GAKS . .89 | I12A6 . .45
I1Us . JS5IGALS . 552508 . .72
2C39A GAQS . .66 | 25T ... 4.00
2C40 . 5.50 | GARG 1.95 | 28D7 . .89
2C43 . 8.50 | GAS7 . 3 45‘ | 50L6 . .99
2C51 . 2.00 | GATG . 2 B3V . 05
We Buy! We Selll We Tradel
eD21 .. .60 | GBAG6 , .59 | 250TL 19.45
2K25 . 9.75 | 6BE6 ., .59 | VR92 . 5/%1
2K28 . 30.00 | 6BK7 . .09 | 388BA . 3/§1
2v3 .. 2/%1 ([ 6BQ6 . 1.19 ]| 4'6B 16.00
2X2 . 48 | 6BY5 . 1.19 | 450TL 43.00
4X250B 6BZ6 . .91 |8'3 0,05
30,00 | 6C4 .. .45 | BIS LT by e
5BP4 . 7.95

Top 2%% Paid for AIl Tubes!

| “VOLT-TAB" 600Watt Speed GnntrnlJ

IISVAC $4.50 @. 2 for $8
B66A Xfmr 2.5V/I0OA/I10Kv/Insl $3 @
Ballentine #300 AC/Lab Mtr. . . $54
(Sd) Choke 4Hy/0.5A /270 $40 @, 2/%6

“YARIACS" L/N 0-135v/7.5A ..... 15
“VARIACS"” L/N 0-135v/3A ....... 10
TWO B66A's & Fil. Xfmr. ..........$%6
SILICON TUBE REPLACEMENTS
DZ4 UNIVERSAL $1.75 @, 2/%%
5U4 1I120Rms/1600Iny $2 @, 3/585
5R4 I1%0Rms/2800Inv $9 @, 2/815%:
B66 S5Kv/Rms - 10.4Ky Inv
$11 @, 2/%20

Mica Condsr .006 2500V 4/81
Snooperscope Tube $5 @, 2/9%9
Mini-Fan 6 or 12Vac/60Cys $2 @, 3/%5
4X 150 Ceramie Loktal $1.25 @, 2/%2
Line Filter

Line Filter 50Amp/250VAC $10 @, 2/%16

DC 3'2"/Meter/RD /B00Ma $4 @, 2/5%7
DC 22" Meter/RD/I00Ma $3 @

DC 2V:" Meter/RD/30VDC $3 , /85
AC 345" Meter ' RD/130VOC S5 . 2/%9
DC 4" Meter/RD/IMa/8$5 @, 2/%9

Battery Charger 6&12Y Charges up
to 5Amp ““Approved’'’ Heavy Duty De-
sign with Klixon Cireuit Breaker.
Operates 220 or IIOVAC @ 50 or
60 Cys 88, 2 for $I15, 7/%49

Transformers—All Input 115v/60Cys VCT
@ 250Ma, 6V /8BA/5A/3A $6, 2/%10
400VDC Supply @ 200MA & Silicon Rect
& Filters $10

20VAC & TAPS/,8,12,16, 20V @ 4A, $3
32VCT/IA or 2XIGY @ 1A, $8 @, $2/85

Line Filter 45A @ I1I5VAC 4 for $I
Line Filter 5A @ I25VAC 2 for §I
Converter Filter 400 Ma @ 28VDC 4 for $I
Converter Filter Input/3A @ 30VDC 4/SI
2.5MH PiWound Choke/National 5 for §I

We Buy, Sell & Trade
SEND 25¢ FOR CATALODG

Terms Min Order $3
L 77 FOB New York.

10 Day Gtd.

Our 20th Year,.
IIINM Liberty St., N.Y. 6, N.Y. Re 2-6245

“TAB” FOR THE BEST KITS!
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One Each Above Kit Only., Each Kit 99¢

Order Ten (10)

ie Cond’s.

Each "TAB"” Kit Contains The Finest Selection!'’
prise Package

35 Precision Resistors
Transistors PNP & NPN

pator Clips Asstd
Kit (12) 2Amp Stud Rectifiers

““SunCells'’ Battys
Tube Clamps Asstd

75 Resistors 1/2/1&2W
t 10 Sub-Min Tubes

12 Eleetrol
it 65 Tubular Condensers

t 500 Lugs & Eyelets

it 10 Bathtub 0il Cond's.
‘t 10 Transmit Miea Cond's.
it 3 Phone/Pateh Ximrs

t 10 Insitd Tuning Tools

t
it
it
t 5 Ibs. Sur
it 6
it 12 Alli
it (6)
Kit (32)

i
i
i
I
i
i
i
|
i
i
I
i
I

EHEEEHHEE!EEEI

W.E. Polar Relay #255A /%5 @, 2 for $9
W.E. Socket for $255A Relay, $2.50
Toroids 88Mhy New Pckg $I @, 6/85
6.3VCT @ 15.5A & 6.3VCT @ 2A $4 @,

2/86

200KC Freq Std Xtals $2 @, 2/%3
E‘r;nted Ckt Bd New Blank 9x12" §1 @,
/85

Klixon 5A Reset Ckt Breaker $| @, 8
2K to 8K Headsets Good Used $3 @, 2
Xtal Blanks Asst Types 12 for $I

WANTED TEST SETS
& EQUIPMENT
Bandswitch Ceramic 500W 2P /6Pos $3 @,

2 for $5
6Hy-305Ma Choke Cased $3 @, 2/8%5

7-Y5Hy-400Ma Choke Cased $7 @, 2/8'2

250Mfd @ 450 Wv Lectlytic 4/SSB $3 @,
4/810

Cndsr Oil 10Mfd x 600-2x2.5 & S5Mfd §I
@, 15/%10

Cndsr Oil 6Mfd @ 1500V $4 @, 4/510
880Vet @ 735Ma for SSB $9 ., 2/516
gﬂ?:ts@ 40Ma & 6.3 @ I.5A CSD §1.50

. %/%5

&{H;'ct %[IEA & 7.5Vet @ 3A CSD $6 @,
ar
WANTED LAB METERS! BRIDGES!

K-POTS!

Pwr Sup Kit 900vDC @ 500Ma & 4/
Silicon Diodes 1700Piv FWEB §$12

Pwr Sup Kit 1200vDC @ Eﬂﬂlla.-’xfmr
& FWRB Silicon Rect $10 @, 2 for $18
Modulation Xfmr G0W /IS5K to 57K S§5
Headset Rubber Bunyon Pads pair §I
Socket Ceramic 1625 Tube 4/§I

Socket Ceramie 866 Tube 4/§1

Socket Ceramiec 4X150/Loktal 4/%2

WANTED YOUR - ORDER - TODAY!
EMTR Ground-Plane Ant (R Exp) $§4
Knob Spin-Crank BC348 Type !I

MiniFan 6 or 12 VAC $1.50 @, 4 for $5
Beam Indicator Selsyns 24VAC 2 for $10
Precision TLI47 Feeler Relay Gage §I

8 Enut Elec. Cord 7rl6ga & Plug 39 @,
3/§1
Fuse 250Ma/3AG 5 for 30c, 100 for %3

DON'T C-WRITE & SEND ORDER!
%METEEI Mica Condsr .006 @ 2.5Kv 39¢

XMTTG Mica Cndsr .00025 @ B8BKv 75¢
@, 4/5%2

Hi'ni—F;ectiﬁur FWB 25Ma @ 1I5VDC
3 for $I

Hinrn-gwitth Rated 40Amp AC & DC
4 for $I

BandPass Filters 60 or 90 or 150Cys
3 for §5

T30 Throat Mikes $| @, 4 for %3
“Brunisnu” 6 Parallel Rule Il @
3 for $2

Linear SawTooth Pot KSI5138/W. E.
3 for $I

RUSH YOUR ORDER TODAY .
QTYS LIMITED!
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Propagation Chart
March 1965

EASTERN UNITED STATES TO:

GMT - 0O: 62 04 06 08 10 I2: 4 6 I8 20 22

ALASKA Wl 1T ks |19 3 T |7 |7 |14 14 | 14

ARGENTINA 14 |72 |74 |7 T |7 14 | 14 | 14*]| 21 | 21| 14

AUSTRALIA 14 | 7# |7 | T |7 | TR | 7 14 | 14 | 14 | 14 | 14

CANAL ZONE 14 | 7 (] 7 T T 7 14 | 21 |21 | 21 | 14

ENGLAND 7 |7 |3 |3 |3 |3 |14 |1a | 1a | 14 | 14 [ 7¢ |

HAWAI 1@ |7¢ |7 |7 |7 |7 |7 |7 |18 |18 | 1ae] 18

INDIA T T |30 |34 S5 |38 |24 |14 14 || W7

oo e prpe e e e e e oo 24, 6, 7, 22:26, 28, 25
Fair: 1, 5, 8, 11, 12, 14-18, 20,

PHILIPPINES [ 14 |74 |74 |70 | 3% |38 |7 U 7 |7 || T 2%, 27, 30, 3]

I’PUEHTG RICO ol o A S R I T U 2 O B R I Poor: 9, 10, 13, 19

SOUTH AFRICA |7 T ( o | 78 | 74 |14 | 14 | 21 | 14+ | 14~ | 14 VHF DX:9, 10, 22, 23

USSR 1 3 3 3 3¢ |36 |14 |14 | 14 | TH | 0 | T

iwzs*r coasT |1 |7 [7 |7 |7 |7 |7 |14 |14 |14 [ 21 | 1ae

| ALASKA 14 | 7 7 3 3 3 7 (] T 14 | 14 | 14
ARGENTINA 14 | 7# |78 | T | 7 14 14 14 | 21 | 21*| 21
AUSTRALIA 14 |14 |7 |7% |7% | 71% | 7 7 14 | 14 | 14 | 14
CANAL ZONE 14 | 7 7 7 7 7 7 14 | 21 |2y | 21 | 21
ENGLAND 7 7 7 3 3 3» 7 14 | 14 | 14 | 7% | T#H
HAWAII 14 |14 | 7% |7 7 T (| 7 14 | 14 | 14*| 14
INDIA 7 T T4 | TH | 3% | 34 | TH 14 | 7% | ™ . ™ | 1
JAPAN 14 |7 |74 |7 |3 |3 |7 7 7 7# | 7% | 14
MEXICO 14 |7 7 7 7 7 7 14 | 14 | 14 | 14 | 14
PHILIPPINES 14 |70 |78 |70 |3¢ |3¢ |7 |7 T 7 | 1% | 14

[ PuerTo RICO |14 |7 |7 |7 |7 |7 |18 |14 | 12 | 13¢| 1a | 14
SOUTH AFRICA |7 |7 |7 |78 |72 |75 | 14 | 14 | 1a= | 14+ | 14+ | 14 J. H. Nelson
U.S.S R 7 3 3 3 38 | 3% | 7% |14 | 14 |78 | % | 7
ALASKA 14 |14 |7 7 3 3 3 3 7 14 | 14 | 14
ARGENTINA 14 |14 | % | T 7 7 4 ] 14 | 14 | 21 | 21| 21+
AUSTRALIA 21* | 21* |14 | | ¢ | 7 7 T 14 | 14 | 14 | 14
CANAL ZONE 14 |14 |7 ( 7 ( (] 14 | 14 | 21 | 21¢| 21
ENGLAND 7 |7 [3 [3 [3 (3¢ [2¢ |76 [1a |24 [ 7% | 70
HAWAII 21 |14 |14 |7 7 ( 7 7 14 |14 |21 | 21

. INDIA (. 14 | 7# | 3# | 3# |3 | | T | T | T . 74 | 7#
JAPAN 14 |14 |14 | 7% |7 7 ( 7 7 % | 7% | 14

. MEXICO 14 | 7 T T 7 7 7 7 14 | 14 | 14 | 14

F PHILIPPINES 14* | 14 |14 | 7# | T# | T# | 7 7 7 7% | T4 | 14
PUERTO RICO 14 | 7 7 7 7 7 7 14 | 14 | 21 | 21 | 14

F SOUTH AFRICA |14 |7 T T | T |74 | TH | 14 | 14 | 14% | 14+ | 14
.85, S:R. H |34 |3 3 3# |34 |7 * | ™ || | ™
EAST COAST 14 |7 7 7 7 i 7 14 | 14 | 14 | 21 | 14+

# Very difficult circuit this hour.
* Next higher frequency may be useful this hour.
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Even on the crowded
20 meter band, the new filter
separated the “‘sheep from the
goats.” | HAVE yet to operate a
transceiver, regardless of price,

that can out perform my
new Galaxy.

Grant Wilcox, WBNZQ
Kalamazoo, Michigan

After 35 years as a ham,
| have never had so much fun
— S0 many contacts from far and
wide as | have had with my Galaxy.
The Deluxe Console works excellent
on phone patches, too!

Lloyd V. Stenberg, W@EBFV
Lincoln, Nebraska

My Galaxy Transceiver

arrived in good shape.
We put it into immediate
operation and worked 522

contacts on field day—No

problems with the Galaxy.

Robert T. Herndon, WS5URW
Hamilton, Texas

My Galaxy Trunsceiver
“drives the pants off” on
any linear amplifier and the
output stays linear with your
built-in ALC system. S/N ratio
is so good [ feel like selling
my expensive home station.

Albin H. Fisher, W6ZHH
Pres.. Western SSB Assoc.

If 1 hear them,
I work them with my
Galaxy. Mobile “(Q5" re-
ports from every section of
the U.S. and KH6, KP4, KG 1
I11. DILL4 on 20 melers.

Bill Webster, WSCAC
Lake Hamilton, Arkansas

GALAXY ELECTRONICS
10 South 34th Street
Council Bluffs, lowa 51504

IN STOCK! See Your Local Dealer

You too can have these results, if you
own a Galaxy — with superior receiver,

] Please rush me your FREE detailed Galaxy brochure.

NN N B N N B N N N N |
N N B N B N N N N N N ]

300 watts, ALC, the best filter and all the ¥ Name
other outstanding features. GET OUR 1 Address
DETAILED BROCHURE TODAY! ; gty State Zip




Feel like a little larceny? Go ahead. Take advantage of us. At only $685.00, National's
NCX-5 transceiver is a steal. Here's a total station transceiver for the 80 through 10 meter
bands which gives vou more features and performance than any other transceiver at any
price. Judge the NCX-5 by any criterion: Dial Calibration using a digital counter with
accuracy to one Ke and read-out to 100 c¢ps— ten times better than any other amateur
equipment available, Stability from a cold start with a linear solid-state VFO which elimi-
nates tube-type warm-up drift due to electrode structure change with temperature. Each
VFO individually temperature compensated and double-regulated against input voltage vari-
ation. Long-term stability from a cold start superior to most tube-type VFOQO’s after warm-
up. Selectivity with an 8-pole erystal lattice filter substantially superior to any filter of any
tvpe ever used in commercial amateur gear. 6-60 db shape factor of 1.7:1 and 2.7 Ke¢ band-
width assures superb sideband suppression and adjacent-channel receive selectivity with
pleasing, natural voice quality. Sensitivity of 0.5 pgv for 10 db S/N, using two RF stages
on all bands. Split-frequency operation with built-in Transceive Vernier for =5 K¢ indepen-
dent receiver tuning. Also accessory VX-501 VFO console to provide completely indepen-
dent control of receiver and transmitter frequencies as well as transceive operation con-
trolled by either NCX-5 or VX-501. Console also provides choice of five crystal-controlled
frequencies for net or novice use. Complete AM and CW facilities including separate high-
quality AM detector and break-in CW with adjustable release time. Quality and workman-
ship vou expect from National — one-year guarantee against component failure and the

neatest wiring vou've seen since the last sun-spot eyele . . . right-angle component dress,
with even the resistor color-codes all lined up in the same direction. And everything else
you want in a transceiver . . . precision styling that complements the NCX-5’s performance
... 200 watts PEP punch on SSB or CW ...10 db of ALC for maximum talk-power with-
out flat-topping or splatter... front panel choice of VOX, push-to-talk, or manual operation

...o85B/CW/AM AGC and D’Arsonval S-meter/PA meter...mobile mount included...
even optional deluxe oiled walnut cabinets separately available for the NCX-5, NCX-A AC
supply/speaker console, and VX-501 VFO console for custom home installations.

NATIONAL RADIO COMPANY, INC.

37 Washington Street, Melrose, Massachusetts, 02176 World Wide Export Sales: Auriema International Group,
85 Broad Street, New York City, N. Y.; Canada Tri-Tel Associates, 81 Sheppard Ave. W., Willowdale, Ontario
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