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The Heathkit
SB-500 Transverter




e Complete VF

am Uses

Heathkit SB-110A & SB-500

VHF Is Where The Action Is These Days ...
Moonbounce, long-haul DX, more efficient an-
tenna designs ... and a whole lot less QRM.
And whether you're a serious VHF'er or an 80
through 10 man just starting to discover 6 and

2, Heath has the gear you need to go first class
... the SB-110A — the 6 meter SSB /CW Trans-

e SB-110A covers 50 to 52 MHz with crystals supplied .
total coverage 49.5 to 54 MHz e Same Heath Linear Master
Oscillator as used in SB-101 for exact frequency control e
Switch selection of Upper Sideband /Lower Sideband /
CW e 180 watts PEP SSB input — 150 watts CW input e
Features same high quality crystal lattice filter as used in
Heath SB-101 ¢ Operates PTT or VOX e Separate offset
CW carrier crystal for pure, clean CW note ¢ Automatic
Level Control helps prevent overdriving and distortion e
Automatic Noise Limiter ¢ Built-in 100 kHz calibrator e
Built-in Antenna Switching ® One kHz dial calibrations —
bandspread equal to ten feet per megahertz e Three oscil-
lator modes aid CW, cross-mode or split frequency —
LMO-controlled transmit and receive, crystal-controlled
transmit and receive and crystal-controlled transmit with
variable-tuning receive e Fast, easy assembly

Kit SB-110A, 6 M Transceiver, 23 Ibs...............$299.00°
HP-23A, AC Power Supply, 191bs...... . ....c.cvvunn. $51.95"

PARTIAL 5B-110A SPECIFICATIONS — RECEIVER SECTION: Sensitivity:
0.1 uv for 10 dB signal-plus-noise to noise ratio. Selectivity: 2.1 kHz (@ & dB
down, 5 kHz mox. @ 60 dB down. Image rejection: 50 dB or better. IF
rejection: 50 dB or better. Audio output power: 1 watt. AGC char-
acteristics: Audio output level varies less than 12 dB for 50 dB change of
input signal level (0.5 uv to 150 uv). TRANSMITTER SECTION: DC power
input: SSB, 180 wotts PEP; CW, 150 watts. RF power output: 558, 100
watts PEP. CW, 90 watts (50 ohm non-reactive load). Output impedance:
50 ohm nominal with not more than 2:1 SWR. Carrier suppression: 55 dB
down from rated outpul. Unwanted sideband suppression: 55 dB down
from rated output (@ 1000 Hz & higher. Distortion products: 30 dB down
from rated PEP output. Hum & noise: 40 dB or better below rated carrier.
Keying characteristics: VOX operated from keyed tone using grid-block
keying. GENERAL: Frequency coverage: 49.5 to 54.0 MHz in 500 kHz
segments (50.0 to 52.0 MHz with crystals supplied). Frequency selection:
Built-in LMO or crystal control. Frequency stability: Less than 100 Hz
drift per hour after 20 minutes warmup under normal ambient conditions.
Less than 100 Hz drift for =109, supply voltage variations. Dial Accuracy:
Electrical, within 400 Hz on all bond segments, after calibration at nearest
100 kHz point. Visual, within 200 Hz. Dial backlash: No more than 50 Hz.
Calibration: Every 100 kHz. Power requirements: High voltage, +700
v. DC @ 250 ma. with 19, max. ripple. Low voltage, 4250 v. DC @ 100 mo
with .05%, max. ripple. Bias voltage, —115v. DC @ 10 ma with .59 max.
ripple. Filament voltage, 12.6 v. AC/DC @ 4.355 amps. Dimensions:

1474" W x 654" H x 1334"
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ceiver that puts thousands of hams on 6 ...
and the SB-500 — the new 2 meter Transverter
that gives more sideband and CW capability on
2. Check the features and specs below ... and
be convinced that when you go to the high
bands, go with the SB gear from the Hams
at Heath.

e SB-500 covers complete 2 meter amateur band when
used with SB-110A having a full complement of crystals e
Tunes 144 to 146 MHz when used with SB-101, SB-301 /
SB-4071 combination and HW-100 « 140 watts PEP input
e 50 watts output for a really big signal on "two" e Highly
sensitive receiver — 0.2 uV for 10 dB S+N/N for solid
copy QSO’'s e Fast, easy, exact tuning e Uses a pair of in-
expensive 6146's in AB1 configuration in the finale Driving
unit supplies final plate voltage ... all other operating
voltages come from built-in, very stable supply — no extra
outboard supply to buy e Supplies ALC voltage to driver
to prevent flat-topping e Reliable, relay-controlled T /R
switching e No cable changing necessary to go from lower
band gear to 2-meters — internal relays do it all by just
turning the SB-500 on e Built-in meter monitors plate
current or relative power ¢ Built-in 1 MHz crystal cali-
brator e« SB-Series styling

Kit SB-500, 2 M Transverter, 191bs.. .. ............. $179.95°
Kit SB-600, Station Speaker, 61lbs.. . . ...............$19.95"

5B-500 SPECIFICATIONS — RECEIVER — Sensitivity: 0.2 microvoll for
10 dB signal-plus-noise to noise ratio for SSB operation. Spurious Re-
sponse: All are below 0.1 microvolt equivalent signal input, except at
145.390 MHz (50 MHz IF only). Antenna Input Impedance: 50 ohm un-
balanced. TRANSMITTER — DC Power Input: 140 watls PEP. Power
Output: 50 watts (509, duty cycle). Output Impedance: 50 ohm with less
than 2:1 SWR. GENERAL — Frequency Range: Any 2 MHz Segment be-
tween 144 and 148 MHz into 50 MHz or 28 MHz tuned IF. Mode of Opera-
tion: S5B or CW only. Power Requirements: (1) 120/240 VAC, 50/60 Hz
at B2 watis (internal). (2) 700 to 800 VDC at 200 mA (from driving unit).
Fuse: 34 ampere slow-blow for 120 VAC (formerly 3AG); L4 ampere slow-
blow for 240 VAC. Front_ Panel Controls: Meter-calibrate switch, final
tuning, off-on (function) switch, preselector, final loading, driver tuning.
Chassis Controls: Relative power adjust & bias adjust. Rear Apron Con-
nectors: RF output, ALC, linear relay, relay, drive, power plug, low f re-
ceiver, low f ontenna, fuseholder. Tube Complement: 6CBé transmitter
mixer, 6CBé6 crystal calibrator, 6D54 receiver RF amplifier, 6D54 receiver
mixer, 12GN7 transmitter RF amplifier, (2) 6146 final amplifiers, (types
6146A or 6146B may be directly substituted), 7059 heterodyne oscillator-
amplifier, 8156 RF driver, OA2 voltage regulator. Diode Complement:
5 silicon diodes, 750 mA, 500 PIV; 3 in power supply, 2 in ALC. 1 Germanium
diode, TN191; REL PWR. Cabinet Dimensions: 121" wide x 6%§" high x
13" deep. Overall Dimensions: 124" wide x 7-15/16" high x 14" deep
including knobs and feet. Net weight: 14!% pounds.
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HEATH COMPANY, Dept. 9-19
Benton Harbor, Mlchlgan 49022

[J Enclosed is $

Please send model (s)
[ Please send FREE Catalog.

a Schlumberger subsidiary

. plus shipping.

Address

(Please Print)

City

State Zip

Prices & specifications subject to change without notice.

*Mail order prices; F.0.B. factory. AM-222




FREE!

World’'s Largest
Electronic Kit Catalog

New 1970 Edition...Over 300 Kits For Every Interest, Save Up To 50%

e Deluxe Color TV ... The sets
you've heard and read about that
give better performance yet cost
no more: six models : 295, 227. &
180 sq. in. rectangular; with or
without AFT; all with exclusive
built-in self-servicing aids for best
pictures always . custom,. wall or
cabinetinstallation : optional wire-
less remote controls, Also new
Heathkit antennas, towers. and de-
luxe 12°° B & W portable TV.

e Stdreo/Hi-Fi Components . . .
Transistor stereo receivers (includ-
ing the world famous Heathkit
AR-15), amplifiers, tuners, speak-
ers, turntables. cartridges. fur-
niture.

e Transistor Organs ... Deluxe
19-voice ""Paramount’” and low
cost 10-voice Thomas models in
kit form with instant-play Color-
Glo™ keys — save up to $500. Also
Percussion and Rhythm accesso-
ries.

e Music Instrument Amplifiers
veoo 20, 25 & 120 watt amplifiers
for lead and bass instruments ; dis-
tortion boosters, headphone amps,
plus mikes and stands,

¢ Home Equipment . . . Intercoms,
table radios. garage door openers,
portable radios and phonographs,
home protection systems,

e Shortwave Radios ... Multi-
band shortwave receivers, solid-
state and tube-type, portable and
AC operated.

¢ Amateur Radio Equipment . .,
World's most complete line of SSB
transceivers, transmitters, receiv-
ers, and accessories.

e Citizen's Band Radio . . . 5-watt
fixed and mobile transceivers, kit
or assembled.

® Test and Lab Instruments . . . A
complete line of meters. genera-
tors and testers for shop. school,
industrial and hobby use.

e Scientific Instruments ... In-
cluding Berkeley Physics Lab,
Malmstadt-Enke instrumentation
for spectroscopy. analog /digital
equipment. pH meters, recorders.
® Home Study Courses . .. Basic
kit-courses in electronics. radio,
and transistor theory, Application
kit-courses on how to use meters,
generators, and oscilloscopes.

¢ Photographic Aids . . . Darkroom
computers for B & W and Color
printing ; electronic timer; color
developing trays.

® Radio Control Electronics . ..
For modelers. NEW Heathkit R /C
gear including transmitters and
receivers (choice of 3 bands) ser-
vos, tachomaeter.

® Trail Bikes ... For off-street
use, the Heathkit Trail & Snow
Bike : outstanding performance at
low cost.

* Marine Electronics . .. For safety
and pleasure; radio-telephones.
direction finders. depth sounders.
wnathur monitors, and accesso-
res.

¢ Automotive Electronics . . . For
hobbyist and professional. new
Heathkit 3-in-1 Tune-up Meter,
Ignition Analyzer Scope, Tachom-
eter, accessories.

HE A
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Learn how vyou can build sophisticated electronics at 50%
savings ... no special skills needed, famous Heathkit instruc-
tions show you how, free technical consultation available . ..
enjoy the fun and satisfaction of building the best ...

(mm——————————— HEATHI{If}

I 2 Schlumberger subssdiary
MAI L | HEATH COMPANY, Dept. 12-19
| Benton Harbor, Michigan 49022
| Please send FREE Heathkit Catalog
COUPON ! ...
I (plaase pnnt)
NOW! | “=
- I
| City _State Zip
L CL-366
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try World travel...first class!

Sit down to one of the new GT-550s...switch on that tremendous
power...and pick up one of your favorite DX contacts. You'll swear
you're talking to the guy next door!

This is the rig. The one they all want. And now you understand why.
Makes you want to go home and throw rocks at your own outfit.

The price kinda surprises a guy, too. Doesn’t cost as much as you
figured to own the best. You can add those great matched accessories
one at a time until you have everything a ham could want.

Wonder what you can get on a trade-in? Ask your dealer.

' See the Galaxy line at your Dealer’s. If he doesn’t

<« 9> Gataxy ELECTRONICS

“Pacesetter in Amateur/Commercial EQuipment Design”

10 South 34th Street * Dept. ca.ccas * Council Bluffs, lowa 51501
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" HORNET ANTENNAS

..----:"""M“'.I

I “are now made by SWAN

For a number of years Hornet Antenna Products of Duncan, Oklahoma
has been manufacturing a line of high quality, high performance
antennas for the amateur bands as well as for other services. These
antennas have been designed and manufactured by Jack Guest, W5AJZ,
president of the Hornet company. Probably the best known of his
products is the famous Hornet Tribander, made in both 3 and 4
element models and making use of Jack's patented, extremely rugged
and efficient frequency dividers, or “traps” as they are commonly
called. The 4 element model TB-1000-4 will equal or exceed the power
gain and front-to-back ratio of any other beam built on a 24 foot boom.
The enthusiasm of thousands of Hornet owners proves this better
than anything we can say.

This is why we are so pleased to announce that Swan is now
manufacturing and marketing the Hornet line of amateur band
antennas. Hornet Antenna Products in Duncan, Oklahoma will continue
manufacturing and marketing their line of Citizen's Band Antennas.

Our new Antenna Division is a 10,000 square foot addition to our
Oceanside factory, and is now in production on the Swan-Hornet
Tribanders. We will feature a complete line of antenna products for
HF, VHF, and mobile. It's a double pleasure to also announce that

Ray Hodges, W6AQP and Fred Schnell, W60ZF, who have been
manufacturing a beautiful line of mobile antennas at their Los Angeles
factory, including the 5 band Swantennas, have recently joined the
Swan family, and will be in charge of antenna production.

Visit your Swan dealer soon, or write for further details.

Best DX es /3

Swan

ELECTRONICS

ELECTRONICS

For Better Ideas
in Amateur Radio

4 ¢ CQ e September, 1969

OCEANSIDE, CALIFORNIA e A subsidiary of Cubic Corporation
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Herbert Hoover, Jr., W6ZH

1903-1969

WITH the death of Herbert Hoover Jr. on
July 9, at age 66, the nation lost an out-
standing citizen and amateur radio one of its
keenest participants and supporters.

Herb Hoover’s interest in radio dates back
to his earliest years. Born in 1903, he followed
the early developement or radio with the avid
enthusiasm that kids today follow exploits in
space. By ten he mastered the Morse Code
and by twelve he constructed his first wireless
set and had his first QSO on the air. He was
active as a radio amateur while attending
Stanford University during the early 1920’s.
During summer vacations in Washington.
D.C. where his father was then Secretary of
Commerce, Herb fired up an amateur station
on the grounds of the old National Bureau
of Standards.

Upon graduation from Stanford in 1925,
Herb began a career as an oil exploration and
mining engineer. In 1928, after receiving his
Masters Degree from Harvard, he returned
to communications, and for several years
pioneered the development of airline com-
munication systems in this country. In 1934
he returned to oil and mining engineering,
became outstandingly successful, and earned
worldwide fame.

Although his father served as President of
the United States (1928-1932), Herb shunned
politics most of his life. In 1954, when asked
by President Eisenhower, he accepted an
appointment as Undersecretary of State.
During a three year tenure in the number two
position in the State Dept., Herb demon-
strated his abilities as a diplomat and was
instrumental in mending serious disputes In
the volatile Middle East. While public office
held no glamour for him, he felt it a matter
of duty to serve his country when asked to
by the President.

He displayed this same loyalty to amateur
radio. He often stated that he owed much to
amateur radio for providing the initial stimu-
lant which launched him on his successful
engineering career. In 1962 he became Pres-
ident of the American Radio Relay League
and the International Amateur Radio Union,
posts he held until 1966.

See page 110 for New Reader Service

Herb brought an aura of dignity to ama-
teur radio and he devoted long hours in
attempting to uplift its status in this country
and abroad. He is given major credit for the
establishment of reciprocal licensing legis-
lation between the United States and foreign
countries, and he was very instrumental in
getting the OscaAr amateur radio satellite
program established.

Herb received honors and declarations
from several countries for his engineering
achievements and he belonged to a list of
professional and civic organizations, but his
favorites were those associated with amateur
radio. He once said there were four things
that made life worth living for him—the out-
doors, far away places, mining engineering
and amateur radio.

Tall, distinguished looking and always a
gentleman, Herb had a generous, courteous
and upright nature, with a great sense of re-
sponsibility in everything that he undertook.
His values were loyalty, service and integrity,
and he deeply appreciated human comrad-
ship. He was, in fact, the epitome of amateur
radio itself.

W6ZH's key is silent now. but he will long
be remembered by his colleagues in the ama-
teur radio fraternity, his country and the
world. u

The late Herb Hoover Jr., W6ZH, addressing a
meeting of the Quarter Century Wireless
Association.

September, 1969 ¢ CQ e 5




Weather Warnings

Editor, CQ:

~ Your July issue contained a short but very
interesting article on “Weather Warning™ which
points up an important field presently neglected.
In the recent weather disasters in the midwest,
one observer stated on TV that “there was no
advance warning, and within ten seconds from
the first raindrop, giant trees were falling.”

The value of a good storm detector, equipped
with moderate squelch, and constantly monitor-
ing alongside the family radio in the kitchen, is
self-evident.

Without meaning to detract from his very
good article, I would like to gently chide W9-
VCL. His typewriter probably has been changed
over to the metric system a little too soon. A
barometric pressure of 29.75 mm of mercury
would be a pretty good vacuum, since it is rough-
ly the equivalent to an altitude of 73,000 feet.
A few minutes in that environment and you
wouldn’t need a storm detector.

For the benefit of readers who have run-of-
the-mill barometers, I would guess that Irvin
meant 29.75 inches of mercury.

James M. Bruning, K2BZ
North Arlington, N.J.

Editor, CQ:

In response to the July 1969 article, “Weather
Warnings with the VHF Receivers,” this is being
written.

[t is necessary to remove the noise silencers on
the receivers to count static crashes, It is amazing
how many amateurs didn’t do this while attempt-
ing to listen for storms.

Irvin Schroeder, WOVCL
Sheboygan, Wisc.

Commercial or Home-Brew?

Editor, CO:

In your February issue, Sylvia Margolis gives
us her version of the GB2LO installation, spon-
sored by the Daily Mirror.

Let me say that, in this particular case, her
decision to use commercially manufactured
equipment, was correct. However, I take strong
exception to her derogatory comments on home-
brew gear. Quote, “No matter how efficient, how
ingenious a homebrew rig might be, fuses blow,
capacitors collapse, resistors burn out,” unquote.
Nonsense! My home brew rig, 6AU6 v.f.0., 6A-
G7 buffer, 807 doubler, 813 final, built in 1948
and in constant use for over 20 years, has needed
no repairs, except normal replacement of tubes
after long service—how, if you have 2000 v. on
the plate, don’t use a 2500 v. blocking condensor
—use 5000 w.v.d.c. components. Air-conditioning
also helps, especially in tropical climates. Mrs.
Margolis appears to have acquired the impres-
sion that home-brew rigs are generally assembled
out of the junk box. Again, “Only the builder
himself could trace and remedy the fault.”
Frankly, I have a neat, professionally appearing,
complete schematic of my transmitter, indicating

6 ¢ CQ e September, 1969
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values of all components. “These things,” she
says, “happen in the best of (home-brew) in-
stallations.” So they may, and so they do in com-
mercially manufactured equipment—in which
case she could obtain and install (?) a substitute
rig within minutes. Surely—but then have we not
descended into operation of a plug-in appliance?

Let me reiterate, in the case of GB2LO, hers
was the correct decision, but I strongly feel it
was unnecessary to express derision at home-
built equipment—after all, we are amateurs—I
have been a commercial communications man
since 1927, and an ‘amateur” since 1939—I do
not consider myself a die-hard nor am I ashamed
to “wind my own coils,” provided I have the
know-how to do so. To use her own words, I
remain “adamant™ but am not “obstinate.”

I am surprised you, as an Editor, permitted
such slurs on hard-core amateurs, and 1 will be
more surprised if you have enough “hard-core”
to print this in your READER’'S SAY Column.

A. R. Rowley, HP1BR
Panama 1, R. de P.

How kind of Mr. Rowley to write that he
agrees with our decision on choice of equipment
for an exhibition station.

If all amateurs had Mr. Rowley’s construc-
tional ability there would be no need for com-
mercial equipment. But let's face the facts—the
average piece of home-brew is to the greater
extent the result of compromise. The finished
product is a complex of (a) what was in his junk
box; (b) what was scrounged from other junk
boxes; (c) what was recognized as a good surplus
buy; (d) what was bought in the normal way be-
cause it couldn’t be got any other way.

The resultant equipment could be (a) a piece
of gear that is technically excellent and does
what it was intended to do; (b) a good try that
didn’t quite make the grade; (c) ashes-to-ashes. ..
back to the junk box.

Unless every component is new and repeatable
from manufacturers’ stock, a piece of home-brew
is as ephemeral as a musician’s improvisation. A
failure (and even a Rolls Royce can get a punc-
ture) may involve a major reconstruction, de-
pendent on the resourcefulness of the exhibition
operations. Hours could go by without activity.
Considering what the GB2LO project was cost-
ing our hosts, the Daily Mirror, such a delay
would be inexcusable.

So what is all the fuss about? GB2LO, like
most exhibition stations was a demonstration of
operating, not of electronics. In fact, hardly any
of the thousands of visitors asked about the rig.
All they wanted to know about what countries
we could talk to.

Long live the amateur constructor. Some of
my best friends don't have Collins, Drake or
Hy Gain. So long as I can rely on replacement
commercial rig from stock if and when a com-
mercial fuse blows, capacitor collapses or re-
sistor burns out in the exhibition stations [ pro-
mote, I'll praise home-built gear—and exploit the
commercial!

Sylvia Margolis

See page 110 for New Reader Service




ALL NEW BG-ELEMENT
SUPER THUNDERBIRD TH6DXX

The new Super Thunderbird
TH6DXX offers the ultimate in
tribander performance, with me-
chanical and electrical specifica-
tions unsurpassed for 10, 15 and
20 meters. This newest of Hy-Gain's
amateur antennas is superb on DX
and other long haul contacts, and
gives peak performance on each
band whether you're working phone
or CW. Check the many features at
right; you'll see why you shouid be
using the new Super Thunderbird!

Buy one today at ycur favorite
Hy-Gain distributor.

Hy-Gain Super

Tilt-head, universal boom-to-mast
bracket — all new, cast aluminum brack-
et accommodates masts from ]%"x
2V5". Allows easy tilting for installa-
tion, maintenance and tuning, provides
mast leed thru for heam staciung_

Taper swaged, slotted tubing — new
tubing on all elements allows easy
adjustment and re-adjustment. Taper
swaged to permit larger diameter
tubing where it counts! And, less wind

loading. Full circumference compression
clamps are mech. and elec. superior
to self-tapping sheet metal screws.

Hy-Gain Beta Match — Advanced design
from company that invented the Beta
Match, achieves balanced input, opti-
mum matching on all 3 bands, and
provides DC ground to eliminate precipi-
tation static.

g The most advanced antennas under the sun.

See page 110 for New Reader Service

OUTSTANDING
HY-GAIN FEATURES

® Tilt-head, universal boom-to-mast
bracket (see details at left).

® Taper swaged, slotted tubing with
full circumference compression
clamps (see details at left).

® Hy-Gain's exclusive Beta Match
(see details at left).

® New, improved “Hy-Q" traps...
separate traps for each band.

® Up to 9.5 db forward gain.
e 25 db front-to-back ratio.
® SWR less than 1.5:1 on all bands.

® 24-foot boom...none longer in
the industry.

® High-performance element
spacing.

e Extra heavy gauge, machine
formed element-to-boom brack-
ets, with plastic sleeves used only
for insulation. Bracket design
allows full mechanical support.

Thunderbird

Hy-Gain Electronics Corporation
P.0. Box B868-2
Lincoin, Nebraska 65501 AC-9
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The No. 90651
GRID DIP METER

The No. 90651 MILLEN GRID DIP METER
is compact and completely self contained.
The AC power supply is of the "trans-
former” type. The drum dial has seven
calibrated uniform length scales from 1.5
MC to 300 MC plus an arbitrary scale for
use with the 4 additional inductors avail-

able to extend the range to 220 ke.
Internal terminal strip permits battery op-
eration for antenna measurement,

DXing Courtesy?
Editor, CQ:

I’'m sending my remittance for renewal of your
fine mag and also a short note. I certainly hope
you at least consider my complaint.

The complaints don’t concern your mag at all,
as I think CQ is much better than “the other
mag,” Hi! They do, however, concern perhaps
the entire ham population, because they are In
regards to Gus and his DX-pedition. One night
very recently while Gus was on 20, the mob call-
ing him occupied almost 100 kc of the band. I,
for one, feel that is going quite a bit too far,
don’t you? After all, not everyone is chasing him
from rock to rock, but must everyone be called
on to suffer the end result—massive QRM! May-
be it showed the real spirit of DX’ing, but I'd
rather think it was just a plain case of poor man-
ners. The 20 meter band is quite tough enough
without such a horrid mass of screaming fanatics
to make it worse,

Please fellas, have some consideration for the
rest of us who would much rather have a good
ole QSO than call VQ9/A/BC any day. Show
some of those clean operating habits and good
sportsmanship we're supposed to have.

P. V. O'Donnel Jr., TF2WLS (WA2HNO)
NSGA Box 14
F.P.O. New York 09571

Announcements

New Kensington, Pa.

The Skyview Radio Society will hold their 7th
annual Swap & Shop on Sunday, Sept. 7, 1969.
There is no registration fee. Bring your equip-
ment for sale or trade. Food and refreshments
available. Bingo for the ladies and prizes. Mobile
check-ins and directions on 29.0 and 50.4 mc.
Follow direction signs from Camp Joan Junction
Rh 3(‘5;1 & 380 10 miles Northeast on Monroe-
ville, Pa.

Augusta, Georgia

The 1969 Georgia Station Convention and
Augusta Hamfest are being held jointly on
September 13 and 14, 1969. Over 400 amateurs
from Georgia and South Carolina are expected
to attend. For complete details on this event
contact Allan J. Barton, K4OHK, A.R.C. of
Aﬂug&:sta, Inc., P.O. Box 3072, Augusta, Georgia
30904,

Rare County DXpedition

For the interested DX & “W?” fraternity the
North Jersey DX Association will operate their
club station from the very rare WARREN
county in New Jersey. They will operate under
the callsign W2JT/2 on October 18 & 19, 1969.
Continuous operation from 1600 GMT on Oct.
18, to 2000 GMT on Oct. 19th. Frequencies: ¢.w.




Two rugged Eimac 3-500Z high-mu triodes

are featured in Henry Radio’s new 2K-3

linear amplifier. Henry designed the ampli-

fier around versatile Eimac power tubes

because these popular triodes are ideal

for grounded-grid operation at the 2 kW

PEP SSB input level, and at the 1 kW

Vo DC input level for CW, AM and
i sl RTTY. Users of this new Henry rig
will enjoy a conservative plate dis-
sipation rating of 1000 watts for
year-in, year-out reliability under
Key-down service. Henry s choice
should be your choice. For more

§ i information on the 3-500Z and on
-i: Eimac’s line of power tubes for
_— advanced transmitters, write Eimac
Amateur Services Department or

ontact your nearest
Varian/Eimac .
aistributor.

division
of varian

ledHenry
needed a &
rugged linear
riode.
So

he came

1O US.
l




SAMS Books for the Amateur

Advanced & Extra-Class Amateur License Handbook

by Howard S, Pyle, W70E. Provides all the information
you need to obtain your advanced- or extra-class

license. Includes sample questions for each exam. 192
BROBE R OIY . o o s sk o s s s s mavyssnssssesns $3.95

General-Class Amateur License Handbook

by Howard S. Pyle, W70E. A complete guide, including
typical FCC test questions and answers, to help you
prepare for the Technician, Conditional, or General-
Class radio exam. 144 pages. 20639, only........ $3.25

Amateur Radio SSB Guide

by Harry D. Hooton, W6TYH. Invaluable to anyone own-
ing or planning to buy ssb equipment. Explains basic
principles and purpose of ssb transmission. Includes
schematics for building or troubleshooting ssb trans-
mitters and receivers. 136 pages. 20629, only..... $3.95

Ham Antenna Construction Projects. 2nd Ed.

by J. A. Stanley. The antennas described are either
homemade or represent major modifications of manu-
factured types. Includes improved new versions of the
Marconi, Yagi, and 8JK, primarily for 10-500 watt PEP
class rigs. 176 pages. 20654, only.............. $3.95

Building Your Amateur Radio Novice Station

by Howard S. Pyle, W70E. Provides complete, easy-to-
follow construction details for building an inexpensive
transmitter and receiver, for Novice or General-Class

operation. 128 pages. 20050, only....,.......... $3.75
OTHER POPULAR TITLES

73 Dipole and Long-Wire Antennas. 65071....... $4.50

So You Want to be a Ham. 4th Ed. 20607........ 4.50

Practical Ham Radio Projects. 20042............ 2.95

101 Easy Ham Radio Projects. 20674............ 3.95

E & E Amateur Books

NEW!/! Amateur Tests and Measurements
by Louis M. Dezettel, WS5REZ. Shows how to perform
virtually all tests on amateur transmitters, receivers,
and antennas, and how to make required adjustments.
An invaluable book for the amateur who wants top oper-
ating efficiency, 207 pages. 65072, only......... $5.50

The famous RADIO HANDBOOK. 17th Ed.

Tells how to design, build, and operate l|atest types of
amateur transmitters, receivers, transceivers, and am-
plifiers. Provides extensive, simplified theory on every
phase of radio. 848 pages. EE-167, only........ $12.95

Single Sideband: Theory and Practice
by Harry D. Hooton, W6TYH. The one-source guide to
ssb, covering origin and principles, derivation of ssb
signals, carrier-suppression techniques, sideband se-
lection, and a complete analysis of ssb equipment. 388
pages. EE-380, only......covevsuesns S g ... .96.95

Transistor Radio Handbook
by Donald L. Stoner, W6TNS & Lester A. Earnshaw,
ZLT1AAX. Covers transistorized communications equip-
ment for amateur applications. Provides simplified
theory, plus practical construction projects for solid-
state equipment. 180 pages. EE-044, only........ $5.00

Amateur Radio Incentive Licensing Study Guide
by Robert M. Brown, K2ZSQ/W9HBF and Tom Kneitel,
K2AES. Fully explains the new incentive licensing.
Covers all the new FCC regulations and band alloca-
tions. Includes sample exams for Novice, Technician,

Conditional, and General- Advanced- and Extra-Class
licensing. 160 pages. EE-050, only.............. $2.75

Howard W. Sams & Co., Inc.

-

Order from any Sams Distributor or bookstore,
or mail to Howard W. Sams & Co., Inc., Dept. CQ-99
4300 W. 62nd St., Indianapolis, Ind. 46268

| Send following books: Nos.

$ encl.

City State Zip
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3555, 7055, 14055, 21055, & 28055, s.s.b.—
3855, 7255, 14255, 21355, & 28555. QSL direct
to W2JT with s.a.s.e. or through the “W2"
bureau.

Uniontown, Pa.

The 20th annual Gabfest of the Uniontown
Amateur Radio Club Inc., will be held on Sep-
tember 13, 1969 (Saturday afternoon and eve-
ning). It will be at the club grounds: turn off
Route 51 at the sign just north of Uniontown
and follow the signs. Registration costs $2.00.
Prizes and swap & shop.

Joliet, lllinois

The second “160 Meter Reunion” sponsored
by the Chiburban Radio Mobileers will be held
at the Joliet Beach Club on Rowell Avenue in
Joliet, Illinois on Sunday, September 14, 1969.
Food will be available on the grounds. Interested
persons should contact Barry Boothe, WOUCW,
Sl’lnu?’t; 1, Minooka, Illinois 60447 (815-462-

893).

Dallas, Texas

The Texas Instruments Amateur Radio Club
will sponsor a Ham-Swap-Fest on September 14,
1969 at the Texas Instruments Activity Center
located on N. Central Expressway in Dallas. Over
1000 amateurs are expected to attend. Activities
start at 9 A.M. and continue to 5 P.M. Prizes
include a Swan 350C, TH-6 Tri-bander, and
many more. Bring your swap gear. Register now
for the pre-registration prize, $2.00 per person.
Contact John Zagrodnick, WSLWH, 3823 An-
tigua Drive, Dallas, Texas 75234,

Peoria, lllinois

The Peoria Area ARC will hold it's 12th
annual hamfest Sunday, September 21, 1969 at
Exposition Gardens (same place as last year),
located on the northwest edge of Peoria, Illinois.
Food will be available. There will be plenty of
free activities for the entire family. Advance
registration $1.50, at the gate $2.00. For further
details and advance registration write: L. Lytle,
WO9DHE, 419 W. Stonegate, Peoria, Illinois
61614,

Walla Walla, Washington

The Walla Walla Valley A.R.C. will hold its
23rd annual all family picnic and hamfest Sept.
21st at Jefferson Park in Walla Walla. Saturday
evening, Sept. 20th will be openhouse at the
W7DP homebrew hamshack. Quite a number of
activities are planned including a meeting of the
M.I.N.O.W, gals. Talk in frequencies are 3960,
29.6, and 146.760. For more information write
to: W7DP, P.O. Box 321, Walla Walla, Washing-
ton 99362.

Boulder, Colorado

The Boulder Amateur Radio Club will hold
its annual auction at the National Guard Arm-
ory, 470 N. Broadway, Boulder, Colorado on
September 21, noon to 6:00 p.M, Further infor-

[Continued on page 98]
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NE WW:?

FROM MOSLEY
Two

patent No. 3419872 FEED

According to forecast, 1969 should be another great year for h. f. prop-
agation conditions. Make the most of the DX openings on 10 and 15
meters with new Mosley single-band beams, the Classic 10 (Model
CL-10) and the Classic 15 (Model CL-15). These beams offer the op-
timum spacing possible only on single-band arrays. But even more ad-
vantageous is their famous Classic Feed System (pat. no. 3419872)
This “‘Balanced Capacitive Matching’® provides maximum gain, in-
creased bandwidth and more afficient performance because of its better
electrical balance and weather proof design.

See these DX champions at your nearest Mosley dealer. For com-
plete specifications and performance data, write factory direct for
free brochure, Dept. 189,

Moo /oy EitinS S

4610 N. LINDBERGH BLVD., BRIDGETON MO. 63042
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1969 YLRL Anniversary Party

Time: C.W.-Start. October 15. 1969, 1200 EST (1700
GMT). End. October 16, 1969, 1800 EST (2300 GMT).

Phone -Start. November 5. 1969, 1200 EST (1700 GMT).
End. November 6. 1969, 1800 EST (2300 GMT).

Eligibiliy : All licensed YL and XYL operators throughout
the world are invited te participate. YIRL members only
are eligible for the Cup Awards. Von-members will receive
certificates. Only Y LRL members are eligible for the Cor-
coran Award. Contacts with OMs will not count.

Operation: All bands may be used. Cross band operation
is not permitted. Only one contact with each station will
be counted in each contest.

Procedure: Call, “CQ YL,

Exchange : Station worked. QSO number. RS/RST. ARRL
Section or Countryv. Entries in long should show the time.
band. date. transmitter and power,

Scoring: A. C.W. and Phone sections will be scored as
separate contests, Submit separafe logs [or each contest,

B. IMPORTANT! NOTE CHANGE IN SCORING FROM
PREVIOUS YEARS! All Yls located within an ARRL
Section. score 1 (one) point for each QSO with another
station located within an ARRL Section. Score 2 (two)
points for each contact with a station not located in an
ARRL Section, (ie; DX). DX YLs (by dehnition all sta-
tions not lecated within an ARRIL. Section) shall score 2
points for each contact with a station located in an ARRL
Section. Score 1 point for each contact with another DX
station,

Note: It is imperative that each YL know her Section. Do
not use the name of the “country™ il it is an ARRIL Sec-
tion. Hawaii. Puerto Rico. Virgin Islands. Alaska. ete. are
not DX as they are in ARRL Sections, NOTE: Maritime
Section includes New Brunswick, VEI: Nova Scotia, VEI,
Prince Edward Island and Newloundland. Vol & 2, (SEC.
TION LISTS ARE AVAILABLE FROM THE VICE PRESI-
DENT. SEND S A S.E. TO RECEIVE ONE.)

Multiply number of contact points by total number of
ARRL Sections or countries worked.

(. Contestants running no more than 150 watts d.c. input at
any time. may multiply this score by 1.25 (low power multi-
plier). ). SSB contestants running 300 warns P.E.I'.. or
less, at all times may unse the low power multiplier.

Awards: Highest CW score-Gold Cup (YLRL Member
only ).

Highest IPhone score-Gold Cup (YLRL Member onlv),
Hiﬂhrﬂ Phone and hilrhri'l CW score in each distriet and
country shall receive a certificate.

Highest COMBINED Phone and CW scores (YLRL Mem-

ber) will receive the Corcoran award.

DX Awards: Given by Arlic Hager. WHHLF. Highest
Combined phone and Cll' scores. From North and Central
America. including Greater and Lesser Antilles—Cup DX
YL from any other part of the world-CUP. PLEASE SEND
1LOGS AIRMAIL TO BE SURE OF QUALIFYING.

Logs: Copies of all logs must show claimed score. be
signed by the operator. postmarked no later than Nov. 19,
19%69. and received no later than Dee. 6. 19697, or thev will
he -‘}i!lltlﬂ]iﬁt'-h Send rniril'r- of logs to: Ebba Kr =ipans=on.
VESDZ. Box 71. Colonsav, Sask.., Canada.

NO LOGS WILL BE RETURMNED. BE SURE IT IS A
COPY OF YOUR LOG THAT YoU SEND. CARBON
COPIES WHICH ARE SMUDGED IN MAILING AMND
HANDLING AND BECOME UNREADABLE WILL BE
IMSOUALIFIED.
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Feenix, Ariz.
Deer Hon. Ed:

Since riting you last month about dee-x’ing
the planets and how hard it going to be,
Scratchi are in 1/c Hon. Blue Funk. You
recalling my letter, I'm surely.

I figyouring out that there are four stars
neer enough to having planets that amchoor
can talk to in his lifetime, on acct. it taking
radio singals so many yeers to getting to
planets and back again.

Well, this are heck of a Hon. Note. What
are we amchoors going to look forward to
in dee-x anyhow? Four lousy planets — or
maybe a few more if the stars Alpha Centauri,
Sirius, Procyon and Altair having amchoors
on more than one planet.

Of coursely, dee-x'ing the whole universe
not being problem in we can finding a way
to making radio waves go faster than lite.
Scratchi putting on his Hon. Thinking Cap
and thinking some, but it being waste of time.

We scientists not even knowing what lite
1S, so we having fat chance of figyouring out
how to making radio waves go faster than
lite. Anyhow, lite and radio waves are kinda
similar, so it like trying to make lite go faster
than lite!!

No indeedy, Scratchi not coming up with
any ideas on that. Lite faster than lite. Hahh!!
I thinking we have to waiting for some
sooper-smart geenyus to coming up with
answer to that.

So, Hon. Ed.. is that the end of dee-x"ing?
Is that the wall-a Hon. Dee-X Barrier—
against which dee-x'ers of the future will
everlastingly have to beat their head? The
Dee-X Barrier, a magical number—186,000
miles per second—which limits forever the
distance a dee-X'er can reach as he sends out
his musical signal into the vast unknown
reaches of space?

See page 110 for New Reader Service




Limits him because he knows that if his
signal is heard beyond the planets of Altair
—even if he has managed a way to get them
past — he can never benefit from this feat,
because an answering signal would take so
long to come back that the amchoor would be
in amchoor’s hevvin.

How to break this dee-x barrier? How to
devise a way to heer a signal that takes so
long in wending its weary way back that only
the amchoor’s children would be around to
reseeve it?

The children!! Of course! that, Hon. Ed.,
is when I getting this stewpendus 1dea! You
don’t have to get an answer! You can leeve
the answer to posterity! Now an amchoor
has a legacy he can leeve his children!

How obvious. How simple. How wonder-
ful! And so easy. All an amchoor does 1s
this. He keeps a log of all the extra-solar
seck-yous he makes throughout his lifetime.
Then, he makes this log a part of his Hon.
Last Will and Testament and his inheritance.

Now, long after the amchoor has passed
on to his just reward, his children, who are
amchoors, can answer any of their Hon.
Father’s seck-yous.

Only one eensy-weensy problem. Children
needing to have same call-letters as therr
Hon. Father. That's where you come in. You
having to start lobbying with Hon. FCC so a
father’s call-letters can be passed on to his
children.

Hon. Ed., the future of extra-solar dee-x 1s
in your hands. You can be famous as the man
who struck down the Hon. Dee-X Barrier!!
Think of the honor. Your name will be on
everyone lips. Hon. Huzzah, Huzzah for Hon.
Ed., the breaker of the Dee-X Barrier!! Don’t
fail your fellow amchoors! The torch is in
your hands and now is the time to strike.

Oh, I reelizing this will take a few bux, but
I hoping you not so mundane as to letting
this bother you—not when the future of extra-
solar dee-x rests in your hands.

To helping out I'm enclosing a cupple 3-
cent stamps as a contribyoushun. | sorry
there’'s no gum on them, but with a lhittle
paste they sticking on a letter just fine.

On, on and upward, Hon. Ed!

Respectively yours,
Hashafisti Scratchi

SUBSCRIBE TODAY
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THE EVOLUTION

OF A CIRCULATOR

COUPLED PARAMVP

BY J. T. CHAMBERS,* W6NLZ

Perhaps no piece of equipment has frustrated v.h.f. men as much as the par-

amp. Until recently, the key element to success has been priced beyond the

amateur pocketbook. The “*Circulator,’” now available, permits great simpli-
fication and improved performance.

Tms strange madness (paramp building)
started with an article by Sam Harris, W1-
FZJ, in CQ magazine, November 19581, fol-
lowed by a series of articles in QST magazine,
December 1958, by Ross Bateman, W4AO,
and Walter Bain, W4LTU.2 These, incidental-
ly are very good articles and well worth going
over and reviewing again. These pioneers
pointed out that a device called a parametric
amplifier was capable of almost noiseless
v.h.f. amplification; then the mad rush was
on. Let us give credit to Sam Harris as he
was the first person known to get one of
these things to work and receive useful sig-
nals on the air with it. In honor of Sam, a

*Sr. Staff Engineer, TRW Systems, ¥1 Space
Park, Redondo Beach, Calif.

1Harris, F. S., “The Parametric Amplifier,” CQ,
November 1958, p. 74.
2Bateman, R. and Bain, W., “New Thresholds in
V.H.F. and U.H.F.,” OST December 1958, p.
30, January 1959, p. 11, February 1959, p. 28
and March 1959, p. 35.
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specific variety of amplifier is named for him.
It uses a tank circuit that is resonant both at
the signal frequency and others, but neces-
sarily the idler, and hopefully somewhere
near resonance at the pump.

No matter how you slice it, these para-
metrics are difficult to adjust. At least the
one I made seemed to require more than just
plain luck to get working, but it did work,
and it was more sensitive than anything 1
had ever heard on the 220 mc band. Bear 1n
mind that at this time tubes were still in the
6BQ7, 6BK7 stage and these were considered
real hot, just about the best obtainable, ex-
cluding the 416A which wasn’t priced for
ham pocketbooks. Transistors just weren’t
any good at all for v.h.f. and weren’t given
much chance of ever being good for much
anyway. A 7 db noise figure at 432 was just
about the end of the rope. A lot of Harris
Type amplifiers were built but, like mine,
they eventually went on the shelf; just too
much trouble to tune, keep tuned and worst

View of the circulator mount-
ed on the compartment
which is secured to the X
band waveguide shown in
figs. 1 and 3. Note the
impedance matching net-
work that connects to the

8 varactor diode. The pump
‘4 oscillator is fed in on the
/ right end as shown in fig. 2.

See page 110 for New Reader Service




1 \ Z \ 3¢ di. hole
J‘:}Chﬂl Flange not Tut through
.-

Drill & Tn/g fur
I | Wave Guide
; -0 ¢
— sﬁ; ﬂl-ﬂ [L
= (B)
l..l"'aaﬂ Efﬂil
W.G. _1,'1 “*;.I'_Hme 3 ot Outside
Outside Otf-Center Guide
Height-Less | by Wave- Dimensions
One Wall Guide 1
Thicknes Iris Detail Thickness  14ier Cavity Iris
(C)
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Pump Iris
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Fig. 1—Construction of the X band waveguide used for a 432 mc parametric amplifier, The

side view (A) shows the positions of the two dividers that form the pump and idler cavities.

The top view of the waveguide section shows the holes for the crystal and the two 4-40 tuning

screws. Drawing (C) shows the details of the irises. The choke flange is one that has a 1/4”

notch around the perimeter. The drawing on the right is an exploded view of the final con-
struction of the paramp.

of all it was hard to tell just how well it was
working.

In a third article in the series by Bateman
and Bain (OST February 1959),° a new and
wonderous improvement was added—an idler
circuit that could be separately tuned. More
practical construction details were given by
the same authors in QST of March, 1959.
Here was a system that worked well enough
that the basic design was elaborated on many
times by others, particularly by Frank Jones,
W6AJF.? It was well covered in VHF for the
Radio Amateur.* This basic design is sound,
but still tricky and the techniques as shown
were limited to frequencies at or lower than
432 mc which 1s where the paramp really
starts to show its worth. Also. as the months
went by and tubes got better, the 417A be-
came more common and the 6ES8 built for
the TV trade was a marked improvement
over the 6BQ7.

The transistor still didn’t amount to any-
thing, but don’t throw brick bats at the Jones
Amplifier: KH6UK used one to work W1-
FZJ on 432 with the help of the moon. In-
cidentally, both the Harris and Jones ampli-

“Jones, F., “Experimental Parametric Ampli-

fiers,” OST, August 1959, p. 11.

4Jones, F., “VHF for the Radio Amateur,”

gnw?lilsPublishing, Port Washington, N.Y., Cat.
0. :
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fier are a little hard to get the pump power
into; a lot more power is required than is
needed for later designs.

The next step was a big one. In the January
1961, OST, Troetschel and Heuer described
a paramp for 1296 mc that was a real per-
former.® A lot of these were built and many

Troetschel, W., Heuer, H., “A Parametric
Am;?:liﬁer for 1296 Mc.,” OST, January 1969,
vl [

Close up view of the impedance matching net-
work consisting of Ly, Cy and L,.
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T Diode grounded to W.G.

Pump
Input

Lz

> To 432 mc Receiver

Fig. 2—Circuit arrangement of the circulator,
impedance matching network, diode and pump
input point for the 432 mc parametric amplifier.

are still in use: however, more were built and
laid on the shelf as impossible. A few words
are in order about that; the first time you try
to tune one, unless you are lucky, you will be
convinced that it cannot be done. However,
I can assure you that after several dozen re-
tunings it can be done in 10 minutes or less,
but...l seriously believe you must have a
few tools to do it. A signal generator with
some form of attenuator is almost a must:
also, the variable attenuator in the pump level
control must work reasonably smoothly. The
instructions in the article are correct, but it
is still tricky to do. As an example, it is very
easy to tune up on the image of the receiver
—lots of noise, good gain, “obviously™ its
working—but it isn’t.

et us add here that I had no luck at all
trying to tune mine up until 1 got a ferrite
isolator and inserted it in series with the
pump signal. Really an isolator isn’t necessary
at all, provided you use a well matched
smoothly working pump attenuator, and |
don’t use mine anymore. It is similar to the
training wheels on a little boy’s bicycle; once
you learn to ride the bicycle you no longer
need the training wheels, but it sure simpli-
fies the behavior of the bicycle until you can
get the feel of it, and I can assure you that
you do need a feel for it.

The Circulator

All through the above growth stages 1
kept trying to badger all of the experts |
could corner on how to make a better paramp
and the discussions always went the same
way, A paramp without a circulator? They
won't work; don’t waste your time; no good,
impossible; a laboratory curosity!”

The circulator is a non-reciprocal ferro-
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magnetic network which, when properly
terminated, has the properties of allowing
energy to flow from port (terminal) 1 to port
2, and from port 2 to port 3 with very little
loss, in this case 0.5 db. Conversely, the loss
from port 3 to port 2, or port 2 to port 1 is
very high, approximately 20 db. This charac-
teristic provides roughly the ‘isolation be-
tween input and output that is found in the
pentode vacuum tube and can permit ampli-
fication without self-oscillation.

The “experts” sure were sold on this thing
called a circulator, but circulators are re-
latively narrowband and the chances of find-
ing one in surplus that happens to hit the ham-
band are darn slim. A notice, however, In a
magazine revealed that one of these elusive
jewels was available from an outfit in the Bay
Area for just under $100.00. Therefore, I
called a friend of mine who is a paramp ex-
pert and went through the usual discourse
about whether or not a circulator would im-
prove my paramp $100.00 worth. Once
again the story was very much the same, a
circulator 1s the only way to go. My friend
told me not to pay out the $100.00 for the
circulator, however, because he believed he
just happened to have an old laboratory
model that I could have. Oh boy, a circu-
lator, and for free. But you don’t just plug
the circulator into the Troetschel type amp-
lifier and solve all of your ills: it wasn’t that
easy. Yes, it improved and simplified the
adjustment of the thing, but frankly, I was
disappointed and thought how displeased 1
would have been had I paid out $100.00 just
for that. I wasn’t doing something right, so
enter Paul Rumford, K6IMZ. Paul pointed
out that when one has a circulator he doesn’t
even need a signal tank of the high Q variety.
All you have to do is to match the impedance
of the circulator to the diode over the signal
band and provide an idler and pump circuit.

The following design at 432 mc was the
result.

432 mc Paramp Construction

The pump cavity and the idler cavity as-
sembly i1s a close relative of the Troetchel-
Heuer” system. It is made from standard
172" % 1" waveguide. See fig. 1. The only
change for 432 mc is the dimension of the
idler cavity to 2.3 kmc. Another suggestion is
the use of 4-40 screws for tuning: they give
a “‘vernier tuning. The pump oscillator
should be adjusted to 9200 mc. This can be
accomplished either with a wavemeter or
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estimated as follows: If you use the 723 A/B
tube, turn the tuning nut fully counter clock-
wise; next, rotate 3% turns clockwise. This
almost puts the tuning bows together. (Not
the best way to zero in on a frequency, but
better than nothing.)

Impedance Matching

Sounds easy, doesn’t it? Now, just what is
the impedance of a varactor diode at the sig-
nal frequency? I submit that it varies between
the multitude of various types available, and
any construction article had better involve
some form of impedance matching device
like an auto transformer. Also, the diode is
clearly capacitive below its self-resonant
frequency. This capacitance is cancelled by
resonating the diode at the operating fre-
quency with a small inductor, 5 turns of #24
wound on a 1/8” drill, winding spaced to
total inductor length of 3/16”; this is L2 in
fig. 2. It attaches to the diode with a clip ob-
tained by crushing a ceramic octal tube soc-
ket and salvaging one of the pin receptacles.
Our auto transformer, L1, consists of 7 turns
of #20 wire wound around a 1/8” drill, the
turns spread to a length of 3/8” shunted by
a 0.5 to 5 mmf trimmer capacitor (C1). By
connecting the circulator to the fourth turn
from the ground end we have the capability
to step up or down to the diode impedance.
This lead should be short, 1/2” or less. Now,
how are you going to find the right tap?
Fortunately, there aren’t many turns and it
i1sn’t very critical, so start one turn from the
bottom and slowly work your way toward
the top. The diode impedance should be 10
to 15 ohms if it is a good paramp varactor.
It will probably start working-about turn 2
and be at its best about turn 3, but don’t
count on it. I measured a 1 db noise figure
on turn 5 using an old MA460E. Incidentally,
a good paramp varactor should have a junc-
tion capacitance of around 1.5 mmf for 432
mc, and about 0.5 to 1.0 mmf for the higher
bands. The cutoff frequency should be about
80 gc or greater. The cutoff frequency is a
figure of merit for varactor characterization.
[t 1s expressed as:

ft‘- - 21&' RBE Cmin

Tune Up Procedure

How about the tune-up procedure?
1. Connect the paramp to a signal gene-
rator at operating frequency to the terminal,

See page 110 for New Reader Service
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Fig. 3—Llocation, details and dimensions of the
enclosure containing the impedance matching
network and which mounts the circulator.

or in the proper terminology, port No. 1. Con-
nect the output port No. 3 to your best 432
mC receiver.

2. Run up signal generator output to about
A+ 10 dbm. If you don’t have a suitable sig-
nal generator, couple in your 5 watt 432
transmitter to the input port through 200
feet of RG 58/U cable.

3. Resonate the auto transformer Li-C1 by
adjusting for maximum signal as detected
with a wave meter or a Loop, IN82 and a 1
ma meter.

4. Reduce output of signal generator to
about S6 on the output indicator of the re-
ceiver. (This should take an added 600 feet of
RG 58/U if a transmitter is used.) This
should represent an input signal level of less
than —30 dbm; otherwise, the amplifier will
be saturated and the gain will appear much
lower than it would be at low input levels.

5. Set the pump frequency to approxi-
mately 9200 mc and full pump power. For
this one it may be necessary to borrow a
wave meter. If none are available, in the
723A series Klystron, the bows should be
adjusted so that they almost touch—about a
1/32" gap (as described earlier). Note that
most any Klystron putting out 30 mw or so
at the pump frequency is usable.

6. Use the loop, IN82 and 1 mil meter
again. Tune idler tank screw. The current
meter mentioned above should kick up
sharply in as many as three places.

September, 1969 e CQ e 17



7. If you are in luck, during stage 5 or 6
the signal should be running through the
paramp and should have shown some signs of
life by an increase in amplitude. For the
moment let us assume it did and rock which-
ever control brought up the signal back and
forth and peak all variables; while doing this,
the device will probably burst into oscillation,
reduce the pump power just below the point
of oscillation and repeak the controls, this
should result in more oscillation and much
more gain.

8. It is now time to optimize the diode
resonator Ls. It is adjusted by squeezing the
turns with a pair of long nose pliers to
shorten the inductor slightly or prying the
turns slightly with a knife to decrease the
inductance. One of these actions should have
brought the amplifier back into oscillation.
Note that the better the tuning of L2, the more
easily or the less pump power it will take to
oscillate. Try to optimize for minimum
pump power, but don’t worry too much about
it, it really isn’t very critical, nor is it a very
high Q circuit.

9. Adjusting the tap is almost the same
procedure as step 8, but instead of spreading
the turns, change the tap to L2 repeaking Ci
as required for maximum signal. '

10. Optimum performance should be ob-
tained near minimum pump power; however.
Advancing the pump power, of course, should
run up the gain immensely till the point of
oscillation. There is no need to run on the
edge of oscillation, I measured a half power
bandwidth of 500 kc and 36 db gain well
inside the stable operating point. More gain
should be obtained with the tap run up (away
from ground) on Li. No more than about

18 ¢ CQ e September, 1969

Close up view of the cir-
culator and the impedance
matching network.

20 db gain i1s needed and
the noise figure improves
toward the bottom end of
the coil. This puts you to
the final frog hair adjust-
ment which should be made
with a temperature limited
noise diode or a superior
instrument if you can bor-
row i1t. Making measure-
ments in the vicinity of 1 db is a pain in the
neck and I would suggest that unless you are
very experimentally minded that the first 1
db measurement you get that you stop there.
You are not going to do much better.

11. Now let us suppose nothing happens,
no oscillation, no amplification. This puts
me in the position of the government tech-
nical manual writer on complex electronic
equipment, except you are in a worse posi-
tion, since you really have no proof it ever
did work. All I can suggest is verification of
all the known fixed values, and make sure it
is really ready to work. Assuming they are all
there, try the tap high on the coil; if it will
not oscillate than something is really bad
like the klystron isn’t putting out or at least
not on the frequency you had hoped it was.
(Did you measure it?) Is the varactor good?
If you can get a kick in the close held mil-
liammeter when tuning the idler, its got to be
good. There isn’'t much point in carrying on
any further here as it just almost can’t help
but work.

You may ask yourself why you should
fiddle with a paramp when transistors are so
good. Probably the best answer is that I don’t
believe, at least this month, that there is a
transistor as good as this paramp regardless
of the price, and the cheap ones, although
good, end up being about 3 to 4 db worse.
There is another factor of ruggedness to be
considered; those small signal transistors are
very unforgiving when it comes to mishand-
ling, particularly from input signal overload.
(I know.) Paramp varactors can take hun-
dreds of milliwatts with no problem. But
we must acknowledge that those three-legged

[Continued on page 90]
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REMOTE ANTENNA
TUNING

BY RONALD LUMACHI,* WB2CQM

NEWLY licensed amateurs and SWL's often
underestimate the problems encountered
when building and installing their first an-
tenna system. For example, many will simply
réfer to the rather uncomplicated formula/
frequency relationship, utilize a mathemati-
cal process, and finally arrive at the length
of an antenna in feet and inches. Unfortun-
ately, the radiating system seldom works pro-
perly. The antenna constructor tends to forget
that the formula was designed originally as a
guide or rough estimate of antenna length.
The calculations do not consider, for exam-
ple, the height of the array above ground, the
proximity of large buildings, the effect of
nearby trees or objects, or the general quality
of the electrical ground system. Each one of
these factors affects the formula which in turn
alters the antenna length for the particular
installation. In addition, the operating fre-
quency determines the extent to which any of
the variable factors will alter the antenna
characteristics.

Antenna experimenters and builders, be-
fore permanently installing their systems will
make measurements near ground level to
insure maximum quality. When satisfied with
the preliminary adjustments and the antenna
raised to the operating height, they invariably
find that the antenna does not resemble the
system just tested. Several (or all) of the fac-
tors affecting the electrical characteristics are
responsible for the change. The very tedious
chore of lowering the antenna system, making
calculated adjustments, and re-raising the
unit is the only apparent solution to finally
achieving worthwhile results. Perhaps remote
tuning is a more sensible solution and easily
achieved with a minimum of effort and cash
outlay.

Tuner Construction

The basic components required to effec-
tively construct a remote tuning device in-

*73 Bay 26 Street, Brooklyn, New York 11214.
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cludes a low r.p.m. synchronous motor (1-2
r.p.m.), a variable capacitor (full 360 degrees
rotation) and a dowel shaft to insulate the
motor from the capacitor. These are shown
in fig. 1. In all cases the capacitor is series
installed in some portion of the antenna as
will be illustrated shortly. Since the capacitor
1s used in a low voltage, high current instal-
lation, the spacing between the plates is not
too critical. However, good sense suggests
that the greater the input power to the final
transmitter, the larger the required spacing
between plates. Antennas for s.w.l. operation
can use receiving type tuning capacitors.

It might be well to mention again that all
capacitors must have a full 360 degrees ro-
tation since the syncronous motors are not
reversible and all capacitors must rotate
smoothly without binding. Many capacitors
have provisions for adjusting tension. Since
the motor drives a gear train the motor will
not rotate when power is removed therefore,
adjust the shaft of the capacitor for min-
imum friction.

The capacitance value of the tuning unit
is proportional to the frequency and whether
it will be used in a matching stub or series
installed in an antenna. For example, an 80
meter dipole installation requires at least
200-250 mmf capacitor in series with one

Fig. 1—The three basic components necessary
for the remote antenna tuning device. The shaft
of the tuning capacitor and the drive motor are of
different diameters. Drill undersized holes and
secure both ends with a suitable epoxy.
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leg of the antenna. The capacitor used for a
tuning stub is always of a lesser value for the
same 80 meters ranges from 35-70 mmf.

Protection
In all installations, the option of protecting
the remote tuner is up to the individual build-
er. In all instances, however, the capacitor

The synchronous motor tandem couples two
tuning capacitors for ganged tuning in the T
match and dipole antennas illustrated in fig. 2.
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BN/ ally floating. Poly-
styrene (1/4")
insulates well and
provides a base
support that is
rigid and light. If
this or other plas-
tics are not available. plywood can do. Since
the motor draws a minimum amount of cur-
rent. bell wire, rotator cable, or other small
gauge wire works well. Simply tape this wire
to the outside of the coaxial cable. The alter-
nating current flowing to the motor will not
affect any antenna characteristics.

Once the remote tuner is built and installed
and the antenna system cut for the approxi-
mate frequency, the remote tuning device can
be put to work. It is especially effective when
operating on various segments of the band.
In this application, cut the antenna length to
resonate on the lowest portion of the band.
Decreased capacitance in the line will raise
the frequency. The radio amateur can tune
for a minimum s.w.r. and the s.w.l. can simply
tune for maximum signal reception on the
receiver’'s S meter.

Not only can the remote tuner be used to
set the electrical length of the antenna as
shown in fig. 2 (B) and (D) but it can be used
to tune the matching system. In fig. 2 (A) the
tandem capacitors tune out the inductance of
the T match. In figs. 2 (C) and (E) the capac-
itors are used to tune the gamma match. =
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The GT-950 by GALAXY

Based on the proven Galaxy V Mk 3 design . .. the GT-550 comes on stage with an
entirely new look. And under this beautiful new exterior Galaxy has packed 550
watls . . . the highest powered unit in its field. Henry Radio, always the first with
the best, is proud to introduce this fine piece of equipment along with an equally
fine line of accessories.

Come on in, look them over. Or write or phone. We'll send you delailed
specifications.

GT-550, 550 watt transceiver $475.00
AC-400, AC Power Supply, 110/230 VAC, includes cables $ 89.95
G-1000, DC Power Supply, 12/14 VDC, Neg. Ground $125.00
RV-550, Standard Remote VFO provides dual frequency
control for GT-550 only $ 75.00
RF-550, 3000/400 watt Wattmeter/Antenna Selector
(Available after April 1) $ 69.00
SC-550, Standard Speaker Console, 5 x 7 speaker 8 ohm,
(AC-400 will mount inside) $ 25.00
rHFnr}' Radio has a great antenna package program ... big savings. Write for literature.

EASY FINANCING « 10% DOWN OR TRADE-IN DOWN + NO FINANCE CHARGE IF

PAID IN 20 DAYS » GOOD RECONDITIONED APPARATUS * Nearly all makes & models.

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

TED HENRY (W6UOQOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)
RS e S R R SR SR L e S Ve N s e o TR i Rl e e PAREE e e e, Tl
CALL DIRECT USE AREA CODE
5 Butler . Missoun, 64730 816 679-3127
e re Radio Stores
s e 11240 W. Olympic, Los Angeles, Calif.. 90064 213 477-6701
931 N. tuchd, Anaheim, Calif., 92801 714 772-9200

L R T i e =SS e et} St I s e i S P T i S L el S A S e Sl T Y e Y e i e S,
“World’s Largest Distributor of Amateur Radio Equipment”
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Australis-OSCAR

Telemetry Calibration Data
and Reporting Instructions

BY GEORGE JACOBS,* W3ASK

The Australis-OSCAR satellite has undergone final environmental and func-

tional tests, and is now ready for a launch which may occur as soon as this

fall. Last month W3ASK, CQ’s Space Communication Editor, described the

satellite and this amateur radio space project in detail.' This month he dis-

cusses telemetry decoding and the special form that must be used to report
satellite reception.

THE Australian-built radio amateur satel-
lite, which will bear the name AUSTRALIS-
OscAr 5 when it successfully launched into
space, has completed its environmental and
functional tests.

With all systems in their normal operating
mode, the satellite has been checked-out in a
thermal vacuum chamber where both the
temperature and pressure levels expected to
be encountered in space were simulated. It
has also successfully passed its RFI test; all
harmonic and spurious radiation are within
allowable limits and the satellite is not ex-
pected to cause any radio frequency inter-
ference.

All channels of the telemetry system have
been calibrated under simulated flight con-
ditions. Calibration curves have been pre-
pared for voltage, current and temperature
measurements, and are discussed later in this
article.

Reporting Form Instructions

To enable rapid evaluation of telemetry,
orbital and reception reports by computer
techniques, all reports must be submitted in
the same form. For this purpose, the special
reporting form shown in figure 1 has been
prepared, and its use is absolutely essential.
Data reported in any other way cannot be
handled by the computer, and may be of

little value.

*11307 Clara Street, Silver Spring, Md. 20902
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The following instructions should be fol-
lowed in completing the AUSTRALIS-OSCAR 5
reporting form:

CALL (Columns 1-6): Insert call-sign of reporting
station so that digit in call appears in column 3.
For example, VE9AB would start with column 1
so that the 9 falls in column 3, but W3ASK
would start with column 2 for the digit 3 to appear
in column 3. 4X4ZZ would begin with column 1
so that the second digit in the call would fall in
column 3, etc. If reporter has no call-sign, write
ZZ1 1n columns 1-3, followed by the reporters
initials.

ORBIT NUMBER (Columns 7-9): Insert correct
orbit number if known. Leave blank if unknown.

MONTH (Columns 10-11): Designate month by
digits 1-12, with January being 1.

Bill Browning (right) G2AOX, AUSTRALIS-OS-
CAR regional director for Europe and Africa,
proudly showing off his satellite receiving sta-

tion to G4HQ,

See page 110 for New Reader Service




AUSTRALIS OSCAR 5

TELEMETRY CODING FORM

TELEMETRY

- vur TRANSMITTER H.F. TRANSMITTER
CALL e LOS aos T vos [ ]| a’ -_-'_,g'._.g EE
©2 mm@ MIN [SEC MIN|SEC [MIN [SEC 4 b =
BOB080K0E m MEEEEEEEFEEE 0[31 [32[3334{35 36 (37|38 39/40]41 [42]43]a4fas 46

T '

|

i —

pr—— —llr—
—————————

-+

s = e =

-+ —

COMMENTS:

Fig. 1 —Australis-OSCAR 5 Data Reporting Form.

DAY (Columns 12-13): Use digits 1-31 to desig-
nate the correct day of observation.

V.H.F. AOS (Culumns 14-19): AOS stands for
time of acquisition of signal. Digits 00-23 should
be used to report the hour; 1 to 59 the minute
and 1 to 59 the second that the v.h.f. signal is
first heard on 144.050 mc.

V.H.F. LOS (Columns 20-23): LOS is the time
of loss of signal. The time that the signal fades
out should be recorded in the same manner as
the AOS, except that the hour need not be given
since this can be inferred from the AOS entry.
V.H.F. RS (Columns 24-25): R is observed sig-
nal readability and S is signal strength, reported
in the standard radio amateur RS code, as
follows:

Readability
1 Unreadable
2 Barely readable
3 Readable with considerable difficulty
4 Readable with practically no difficulty
5 Perfectly readable

Signal Strength
| Faint signals, barely perceptible
2 Very weak signals
3 Weak signals
4 Fair signals
5 Fairly good signals
6 Good signals
7 Mode:rately strong signals
8 Strong signals
9 Extremely strong signals

A separate line entry should be made for each
RS report, completing columns 1-13. The time
of the report should be entered in columns 14-19.

See page 110 for New Reader Service

A letter should be placed in column 20, con-
secutnrely for each nbservauun bcgmmng with
A. The same letter should be repeated in the
comments space, with an explanation of the
observation. For example, if it is a random
report primarily for a QSL card, indicate “ran-
dom report—QSL" in comments. If the report
15 a propagation report, indicate “propagation”
in comments, as well as any other pertinent com-
ments. If it is a report of TCA (tlme of closest
approach, when the satellite’s signal is strongest),
indicate “TCA", etc.

H.F. AOS (Columns 26-31): Complete in same
way as V.h.f. AOS, except reporting signal on
29.450 mc.

H.F. LOS (Columns 32-35): Complete in same
way as V.h.f. LOS, except reporting signal on
29.450 mc.

H.F. RS (Columns 36-37): Complete in same
way as V.h.f. RS, except report on 29.450 mc.
signal.

HI (Column 38): If the keyer is operating nor-
mally insert the letter A in column 38, if not,
insert the letter F for failure, and describe dif-
ficulty in comments space, or on reverse of form.

CURRENT (Columns 39-40): Battery current in
milliamperes derived from telemetry calibration
curve in fig. 2.

VOLTAGE (Columns 41-42): Battery voltage in
volts derived from telemetry calibration curve
in fig. 3.

INTERNAL TEMPERATURE (Columns 43-44):
Temperature within the satellite in degrees C,
derived from telemetry calibration curve in fig. 4.
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SKIN TEMPERATURE (Columns 45-46): Tem-
perature on satellite’s surfaces in degrees C,
derived from telemetry calibration curve in fig. 5.

ALL TIMES ENTERED OR REPORT FORM MUST
BE IN GMT

To summenize, if the report is to be used for:
: 113; V.h.f. AOS and LOS, complete columns

2. H.f. AOS and LOS, complete columns 1-13
and 26-35.

3. V.h.f. reception or propagation, complete
columns 1-19 and 24-25. Place a letter in column
20 and explain observation in comments.

4. H.f. reception or propagation, complete
columns 1-13, 26-31 and 36-37. Place a letter in
column 32 and explain observation in comments.

5. Telemetry reports, complete columns 1-13
and 38-46. If observation made on h.f. also com-
plete columns 26-31, if made on v.h.f. complete
columns 14-19, to indicate approximate time
telemetry reading was taken.

The above instructions should be followed

in submitting report for the AUSTRALIS-OSCAR
S satellite. If additional information is avail-
able which 1s not called for in the form, such
as absolute signal strength readings, S-meter
observations, Doppler shift reports. etc., the
standard form should be completed as far as
possible. and the additional data can be pro-
vided in the comments space, on the form’s
reverse side. or on a separate piece of paper

24 o
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attached to the form.

When making propagation observations,
remember that a valid negative report of
reception is equally important as a positive
one. If during an observation the satellite’s
signals are not heard, complete the form
accordingly, but place zeroes in the R and S
columns.

The following additional information
should be provided with the inirial report, but
need not be repeated with later reports:

1. Name and full postal address, including
ZIP number.

[Continued on page 86]

ITER’s ten and two meter yagi arrays all tuned-
up and ready to receive signals in Milan, Italy
from the AUSTRALIS-OSCAR 5 satellite.

See page 110 for New Reader Service
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The Quad that made

Hy-Gain's all new Hy-Quad will outdo all other
quads because it's engineered to do just that. The
Hy-Quad is new, it's superior, it's complete. It's
the first quad to have everything.

® The Hy-Quad has all parts including those not
supplied by others, like a boom, wire and all
hardware.

® The Hy-Quad is constructed of aluminum.
Spreaders are broken up at strategic electrical
points with cycolac insulators.

® Tri-band 2 element construction with individ-
ually resonated elements with no inter-action.
® Hy-Quad requires only one feed line for all
three bands.

® |ndividually tuned gamma matches on each
band with Hy-Gain exclusive vertex feed.

® DC grounded elements to drain off precipita-
tion static. Provides low-noise operation.

® Full wave element loops require no tuning
stubs, traps, loading coils, or baluns.

® Heavy duty mechanical construction of strong
swaged aluminum tubing and die formed
spreader-to-boom clamps.

g FOR THE STRONGEST SIGNAL UNDER THE SUN!

See page 110 for New Reader Service
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all others obsolete!

® Extra heavy duty universal boom-to-mast
bracket that tilts and mounts on any mast 1%" to
2V2" in diameter. So get in Hy-Gear to get a Hy-
Quad from the best distributors under the sun—
he's the one that stocks Hy-Gain!

Specifications

Overall length of spreaders ... 305"
Turningradius .............. . 13'6"
WEIONE . oy it s e T 42 |bs.
Boom diameter .............. 2"
BOOMIONGN ...ox s e 8’

Mast diameter ............... 174" to 212"
VI SUEVINRE .- .o svarasas 100 mph
rOrwaIrd gain . ... ..oy siann 8.5 db
Input impedance ............. 52 ohms

W RN o A e (NI 1.2:1 or better at
resonance on all
bands.

PO .\ Jie. o e e e B R Maximum legal

Frontto backratio........... 25-35 db de-

pending upon
electrical height

The Hy-0Quad from Hy-Gain

HY-GAIN ELECTRONICS CORPORATION
P.0. Box B868-2
Lincoln, Nebraska 68501 Dept. AC-9
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CQ World-Wide DX Contest
ALL-TIME PHONE RECORDS

In the records listed below, boldface listings denote world records. Num-
ber groups after calls are: year of operation, total score, contacts,

Single Operator /Single Band
WORLD RECORD HOLDERS

1.8 DL9KRA g"G?) ............ 486 57
3.5 YV5BTS ('66) ........ 69,471 296
7.0YV4AUA ('68) .......... 97,605 414
14 YV5BIG ('66) ...... 840,252 1929
21 CX2CO ('68) ........805,090 1912
28 YVILA ('68) ...... 664, 560 1898

AFRICA

1.8 No Entrant
3.5 No Entrant
7.0 No Entrant
14 CR6BX ('67) ........ 698,640 1450
21 ZD8WZ ('66) ........ 378,200 1076
o8 EL23T08) ...t 275,296 829

ASIA

1.8 No Entrant

3.54X4AS ('64) .......... 29,392 227
7.0 JA2BTV ('67) ........ 46,620 196
14 HLO9KH ('63) ...... 318,960 826
21 4X47TP ('67) ........ 375,354 1019
28 UF6CR ('68) ........ 280,836 891

1.8 DLOKRA ('67) ..........486 57
3.5 ON4UN ('66) ........61,523 616
7.0 SMACMG ('68) .....61,473 363
14 GSAAM ('67) .....824,344 1634
21 PAOFM ('68) ... 613,816 1564
28 DL4PM ('68) .....614,544 1858

NORTH AMERICA

1.8 VE3BS ('67) .............. 400 51
3.5 W1FZJ/KP4 ('68) ..50,410 297
7.0 K2GXI (‘67) ......... 60,204 254
14 VE3LZ ('68) ........ 601,620 1274
21 VE3ACD ('68) ......286,358 806
28 W2SKE ('68) ......429,976 1030

OCEANIA

1.8 No Entrant

3.5 KH6EPW ('66) .......5,040 82
7.0 ZL1AGO ('68) ........ 13 896 134
14 KX6BQ ('65) ........ 449,306 1125
21 KH6BZF ('68) ....290,628 1382
28 KH6GPQ ('68) h-.-278.320 1695

SOUTH AMERICA

1.8 No Entrant

3.5 YV5BTS ('66) ....... 69,471 296
7.0 YV4UA ('68) ......... 97,605 414
14 YV5BIG ('66) ....840,252 1929
21 CX2CO('68) ........ 805,090 1912
28 YVI1LA ('68) ... .. 664,560 1898
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36 111
37 106

39 125
31 91

37 107
33 93
34 82

39 144
34 102

40 145
34 100
34 108

17 19
36 107
27 42

36111
37 106

Single Operator /All Band

AF ZD8Z ('68) ....4,184,680 3210 122 327
AS JAIAEA ('68) _.1,714,195 1983 101 200
EU DJ6QT ('67) ....2,270,224 1966 119 315
NA WPVXO/KV4 ('68)

3,135,475 3372 119 286

O VK2ADY/9('69)5,045,115 3310 153 384

SA CX2CO ('e5) ....1,815,288 1849 106 238

WORLD RECORD

35,045,115

Multi-Operator /Single Trans.

AF CR6CA ('68) ....2,481,248 2371 99 272
AS UA9AN ('68) ....2,692,440 2023 126 360
EU DLPWR ('68) ....3,048,903 2556 115 314
NA WA6ZQU ('67) ..1,451,219 1264 126 275
O KG6AAY ('67) ..1,525,396 1813 106 181
SA CX2CO ('66) ....2,600,923 2413 114 263

WORLD RECORD

Station Band Contacts Zones l t:nuniﬂn
i ] -
3.5 T4 9 4]
DLEWR | 70 | 95 12 az
(1968B) T T
3.048,903] 14.0 ; 615 30 93
210 1015 31 67
28.0 57 33 T
—_— i -
Total 2556 115 315

Multi-Operator / Multi-Trans.

AF ZS5JY ('68) ......3,458,007 2886 123 296
AS HSIMD ('68) ... 851,480 1298 110 210
EU OH2AM ('68) ..10,074,120 5882 159 511
NA W3MSK ('68) ..5,515,701 3094 159 470
O KX6AF ('58) ........ 306,642 711 59 88
SA 4M5A ('67) ......7,468,117 5033 134 393

WORLD RECORD

Station Bang 1 Contacts | Imi Countries
1.8 ] 34
3.5 315
?:;::r [ 7.0 459
21.0 \776 m
28.0 | 1492 3: I 119
-
Total 5882 159 511
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CQ World-Wide DX Contest
ALL-TIME C.W. RECORDS

zones, and countries. All-band and Multi-Operator records include
a band-by-band breakdown of the world leader in each category.

Single Operator /Single Band
WORLD RECORD HOLDERS

18ZC4RB('67) .........4335 86 3 14
3.5 UC2AA('66) ......... 83,496 714 20 64
7.0 5A1TW ('64) ... .. 227,814 918 22 64
14 1G5A ('66) ... ... 792,370 1594 37 133

21 CR6GO ('68) .. .. 530,550 1409 37 94
28 PY2SO ('67) ........ 532,956 1319 37 101

AFRICA

1.8 No Entrant
3.5 No Entrant
7.0 5A1TW('64) ........ 227,814 918 22 64
14 1G5A ('66) .......... 792,370 1594 37 133
21 CR6GO ('68) ......530,550 1409 37 94
28 9J2WR ('67) ........ 260,190 877 32 73

ASIA

| 1.8ZC4RB ('67) ............ 4335 86 3 14
3.54X4DH ('64) ........ 55,440 301 14 49
7.0 4X4FA ('64) ........ 174,505 781 25 60
14 HLO9KH ('63) ...... 339,920 910 37 103
21 JHI1EYB ('68) ...... 188,034 585 36 75
28 HZ1AB ('68) ........ 132,390 578 21 55

EUROPE

1.8 OK1ZC (64) ............ 3,060 167 5 15
3.5 UC2AA ('66) 83,496 714 20 64
7.0 LZ1KPG ('68) ....159,964 792 34 82
14 G2LB ('57) .......... 213,112 701 36100
21 G3HCT ('68) ....240,468 848 32 84
28 DL4AAP ('57) .....253,680 728 36 84

NORTH AMERICA

l 1.8 VOIFB ('66) ............ 4,165 92 4 13
3.5WISWX ('68) ........ 35,309 188 18 49
7.0 W6AM ('64) ........ 161,991 468 37 86
14 WAAXE ('68) .....396,414 836 39123
21 W4KFC ('66) ...... 211,106 609 32 87
28 K1JGD ('68) ........ 158,510 520 28 82

OCEANIA

1L.BYKSKO ('68) ..., 6 | FRITE W
3.5 KH6EPW ('66) ........ 7,068 132 9 10
7.0 VK3ADB ('66) ...... 84,456 435 22 46
14 VK3APJ ('67) ...... 422,240 1150 35 95
21 K1FNA/KG6 ('68) 380,064 1157 32 79
28 VK8UG ('67) ...... 320,008 1048 32 72

| SOUTH AMERICA

1.8 PY2BJH ('68) ............. 99 6 4 5
3.9 PJ2VD ('68) .......... 18,704 225 10 18
7.0 PY4AP ('64) .......... 81,673 421 22 45

14 PY4AOD ('68) ........ 747,410 1621 39116
21 PY4SO ('68) .......479,385 1211 38 97
28 PY2SO ('67) ........ 532,956 1319 37 101

See page 110 for New Reader Service

Single Operator /All Band

AF ZD8J ('68) ......1,709,955 1742 108 225
AS HLOKH ('62) ....1,142,748 1554 103 221
EU LAPAD ('68) ....1,035,188 1257 94 214
NA KVAFZ ('68) ....1,947,456 2517 107 229
O VR2EW ('65) . 2,499,536 2215 126 268
SA PY2SO ('66) ....1,499,020 1642 102 209

WORLD RECORD

__St Band | Contocts | Zones | t:uunlnn_-
1.8 o — —
3.5 oL 19 |- Be
VRZ2EW 7.0 514 27 54
(1965) 14.0 B34 37 93
2499336 210 737 37 73
28.0 ! 29 12 ! 12
Total 2215 r 126 268

Multi-Operator /Single Trans.

AF ZS5QU ('67) ....1,615,350 2005 94 181
AS 4L3A ('67) .. ..3,084,536 2376 116 330
EU DLOKF ('68) ....1,969,830 2329 128 302
NA TGPAA ('67) ....1,948,360 2615 116 219
O VK5NO ('63) .....945,248 1199 86 185
SA CX2CO ('66) ....2,199,694 2278 104 225

WORLD RECORD

2 Station Band Cnniwr.l'll Zones Counftries
1.8 p— — -
| 3.5 306 13 49
::::I 7.0 ar2 23 64
3,084,536 L 14.0 604 31 BB
21.0 425 26 63
28.0 569 23 66

. - —_—
Total 2376 116 330

Multi-Operator / Multi-Trans.

AF ET3FMA ('67) ..1,387,680 1476 105 231
AS 4X9HQ ('62) ....1,681,988 1975 84 224
EU OH2AM ('68) ..4,118,688 3277 155 412
NA W3MSK ('68) ..4,560,038 2696 166 423
O KG6FAE ('57) ....691,601 1321 76 105
SA PJOCC ('68) ....8,258,787 6046 135 324

WORLD RECORD

Station Band Contocts L_Zr.mn l Cnuntri:T
1.8 57 4 PR
3.5 371 13 33
[
{‘::;f 7.0 sy 1 - 28 66
e2sszsy | 140 | 2129 37 89
210 1341 29 68
28.0 L O
Total 6046 135 324
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MEET THE

NCX- 1000 TRANSCEIVER...
THE NEW DESKIOP
POWER PACKAGE
FROM NRCI

MNAL IODIN A L M ADI DO COM PANTYT INC
LT e——— —_ e — e ———_ —

| @

NRCI's compact new happening puts you on the air with complete SSB, CW, and
AM coverage of the 80 through 10 meter bands. There's a lot in it for you,
including built-in AC power supply and monitor speaker. Check these features,
and you'll see this is the rig to stay with!

B 1000 Watts PEP on SSB, 1000 B Wide-range fast attack/slow de-

Watts CW, 500 Watts FSK, 500 cay AGC.

Watts AM. M Receive Vernier with separate
M All-solid-state except for driver on /off control.

and PA. B Suggested amateur net price,
M Built-in RF speech clipper. $995.

For complete (and impressive) specifications and details, write:
i

/| NATIONAL RADIO COMPANY, INC.
/NRC’ 37 Washington St., Melrose, Mass. 02176

International Marketing through:
9 1969, National Radio Company, Inc. Ad Auriema, Inc., 85 Broad St., New York, N.Y. 10004
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AN AUTOMATIC
TRANSISTOR
CHECKER

BY JOHN ]. SCHULTZ* W2EEY

The construction of a simple transistor tester is described which gives, by
means of lamps, a simple go-no go indication of the condition of almost any

NPN or PNP transistor.

T ESTING transistors to generally determine
whether they are still good, that is, have no
internal shorts or opens, can be a fairly
tedious task when a large number of them
are involved. One can buy various inexpen-
sive transistor testers, which are essentially
simple ohmmeters, to do the job, but even
then, one must do some switching or test
lead reversing to completely check a
transistor.

The construction of the simple transistor
tester described in this article will allow the
testing of a transistor for possible shorts or
opens automatically without any control
manipulation whatsoever. Simple lamp indi-
cations signal the condition of a transistor
under test. The unit itself is composed of
extremely simple and inexpensive compo-
nents, many of which most amateurs can
probably already find in their component
collections.

Essentially, the tester performs ohmmeter
type checks on a PNP or NPN transistor
immediately when it is connected to the
tester. The manual switching of the ohm-
meter test leads normally necessary 1s done
electrically by utilizing the fact that the a.c.
power line provides an automatic switching
mode.

Since the tester i1s sort of an automatic
take-off on the ohmmeter method of check-
ing transistors, the latter method should be
appreciated before looking at the circuit of
the tester itself.

*1829 Cornelia Street, Brooklyn, N.Y. 11217.

See page 110 for New Reader Service

Ohmmeter Transistor Checks

One can visualize a PNP transistor as
composed of connected bars of P, N and P
type material for the emitter, base and col-
lector as shown in fig. 1 (A). Since each PN
junction is the same as a diode, one can test
portions of the transistor as individual diodes.
Figure 1 (B) shows an ohmmeter check of
the emitter-base junction. If the voltage
source within the ohmmeter produces the
polarity markings shown on the meter leads,

Emitter Base Collector

P N P

(A)

Fig. 1—An ohmmeter can be used to check the

forward and reverse resistances of the emitter-

base and collector-base junctions. Readings re-

main the same if test probe polarities are re-
versed for an NPN transistor.
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NPN
- 2 R
E -} C
" [
390 'é?
l GO00D
390
|
®439
| i
-
SHORT
117 VAC ! [
o
3 a c
-i..,___v_____,..«-'
PNP

Fig. 2—Schematic of automatic tester. Trans-
former is 6.3 volt a.c. c.t. filament type. All
diodes can be 1N34, 1N54 or equivalent.

the ohmmeter will produce a very low resist-
ance reading for the connection shown. When
the test leads to the emitter and base leads
are reversed, a high resistance reading will
result.

Figure 1 (C) shows an ohmmeter check
of the collector-base diode junction. The
readings are the same as for the emitter-base
junction and the ohmmeter leads must be
switched to obtain a low forward resistance
reading and then a high reverse resistance
reading.

Applying the ohmmeter leads between the
emitter and collector terminals will generally
produce no useful reading since essentially
they are connected across two diodes in
series back to back. If, however, some bias
could be applied to the emitter-base junction,
useful readings would result. When the
emitter-base junction is forward biased
(emitter positive with respect to the base),
the emitter collector resistance path should
fall to a low value. Alternatively, when the
emitter-base junction i1s reverse biased, the
emitter-collector resistance should rise to a
high value. Normally, these measurements
of emitter-collector resistance are impractical
to make with an ohmmeter while biasing the
transistor and ohmmeter checks are confined
to the four steps of emitter-base forward and
reverse resistance and collector-base forward
and reverse resistance.

If one were dealing with an NPN transis-
tor, the test situation would be the same ex-
cept one has to imagine the dashed line
diodes shown in figs. 1 (B) and 1 (C) as re-
versed and the ohmmeter readings will also
be reversed for each step. Incidentally, if one
does use an ohmmeter to test a transistor, the
highest resistance range should normally be

30 ® CQ e September, 1969

used since minimum current flow will be
produced in the transistor junction. The only
exception occurs when a type ohmmeter is
used which switches in an extra voltage bat-
tery on its highest range. A few types use up
to 45 volt batteries on their extreme high
ranges and such a voltage can break down
the diode junction in some transistors when a
reverse polarity resistance reading is taken.

Tester Circuit

The tester circuit shown in fig. 2 is con-
figured to essentially perform the ohmmeter
checks automatically, including the emitter-
collector check.

The circuit operation can be understood if
one imagines a PNP transistor connected to
the PNP terminals. During one half of the
a.c. line input cycle the upper lead of the
secondary of the transformer will be positive
with respect to the lower lead. If any appreci-
able current flows through the collector-base
junction of the transistor, current will also
flow through and light the sHORT lamp. The
transistor under test also has its emitter-base
junction reverse biased by the small voltage
drop across the diode in the tester between
the emitter and base test terminals. If any
appreciable emitter-collector current should
flow, the sHORT lamp will, therefore, also
light. When the a.c. line input cycle reverses,
the upper secondary terminal becomes nega-
tive. The emitter-base junction 1S now
forward-biased and the current flow through
the emitter-collector junction will cause the
goop lamp to light. An emitter-base short
will prevent the lamp from lighting.

One can imagine various combinations of
shorts or opens that will not allow the lamps
to light properly. If the transistor tested is
in good shape, only the goop lamp will light.
Various combinations of shorts or opens
might cause both the Goop and SHORT lamps
to light or neither lamp to light. So, one has
only to watch the tester and see that the
Goop lamp lights. An emitter-base short
lamp is, of course, necessary although if one
wanted to embellish the circuitry, one could
devise various relay or gate circuits such that
one need only have the “good™ lamp visible
and have it solely light or be extinguished
depending upon the condition of the tran-
sistor under test.

Construction

There are no special features to the con-
struction and the unit can be assembled In

[Continued on page 109]
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CQ ATTENDS: THE THIRD ANNUAL MEDICAL
AMATEUR RADIO COUNCIL (MARCO) MEETING

BY ALAN M. DORHOFFER* K2EEK

lN 1965 we exchanged some correspondence
with Bill Sprague, WAG6CRN, a California
physician who was gathering a list of all
amateurs who were also doctors. The ensu-
ing list prompted an organizational meeting
in April of 1966. Bill met with 32 other Dr./
amateurs at the old Astor Hotel in New York
during an AMA Convention and formed the
nucleus for a 92 man group called MARCO

*Managing Editor, CQ.

MARCO NET FREQUENCIES

Within North and South America:

14.280 0200-0300 cMT Daily SSB & AM
7.260 0200-0300 GMT Daily SSB & AM

14.060 0130 gMT Fridays Cw
7.060 0130 cMT Mondays CwW

From Eastern parts of North and South
America to British Isles, Scandinavia,
Europe, Middle East and Africa:*

14.280 1800-2000 GMT Daily SSB & AM
21.360 1800-2000 GMT Daily SSB & AM

14.060 1900 gMT Daily CWwW

From Western parts of North and South
America to Aleutian Islands, Japan, Aus-
tralia and Western Pacific areas: *

14.280 0300-0500 gmMT Daily
21.360 0300-0500 cMT Daily
14.060 0400 gMT Daily

SSB & AM
SSB & AM
CwW

*Use best band.

See page 110 for New Reader Service

(Medical Amateur Radio Council, Ltd.).
Besides their common occupation they
shared an avid interest in amateur radio and
hoped to make their combined talents avail-
able to those in need throughout the world.

On July 17, 1969, Marco held their third
annual meeting and conference at the Holi-
day Inn in New York during the week of
the annual AMA convention. Now with
over 400 members, the group has expanded
their membership requirements to include:
(1) all those radio amateurs who are licensed
and qualified in the United States as Doctors
of Medicine, Doctors of Dental Surgery and
Medicine, Doctors of Veterinary Medicine or
Doctors of Osteopathy (2) holders of equiva-
lent foreign degrees and licenses, or (3) hold-
ers of doctorial degrees and are practicing
in one of the related paramedical sciences.
Associate membership is available to those
amateurs who are regular students in an
accredited school for any of the above.

This year’s meeting started with a business
session and committee reports. Following
lunch, Anson R. Hyde, M.D., W4QCG, in-
coming MARCO President for 1969-1970,
hosted a series of lectures relating amateur
radio topics and the medical profession.
Guest speakers included: Prof. L. H. Mont-
gomery, WA4UDB, Author, Lecturer, In-
structor on Electronic Instrumentation, Van-
derbilt University, Nashville, Tenn., Rev.
Daniel Linehan, S.J., WIHWK, Director
Weston Observatory, Weston, Mass., Execu-
tive Director, International Mission Radio
Association (IMRA), Leo A. Green, M.D.,
F.A.C.S., K2QLX, and Lewis G. McCoy,
WIICP.

That evening following a reception, an in-
formal dinner was held with over 60 mem-
bers attending. After dinner, awards were
presented to outgoing President Sam Samuel-

[Continued on page 98]
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Looks aren't
everything.

This new Ham Cat may be the best looking
ham mobile antenna you've ever seen, but
that's just the half of it.

After all, beauty is as beauty does, and this
one does it better than any other ham antenna
you can buy.

First of all, it's got a shake-proof sleeve
clutch that folds over when you want to
garage it.

Which also means you can change from
one band to another in a couple of seconds
by simply unscrewing one complete coil
and tip rod unit and screwing another onto
the foldover mast.

Iit's also strong enough to take a knock
without bending. And the turnover mast is a
hefty 38" solid rod of highly polished, heat-
treated aluminum.

We've also doneaway withtheold-fashioned
plastic shrink tubing and sealed the light-
weight precision-wound coils in an indes-
tructible epoxy-fiberglass sleeve. (Which is a
distinctive white that'll add to the beauty of
your car.) And, all fittings are heavy chrome-
plated brass.

The new Ham Cat combines higher Q with
wider bandwidth performance, without using
a lossy-heat generating coil like the others
use. So it not only looks beyond your wildest
dreams, it works beyond them, too.

It's also designed on a nominal 52 ohm
impedance so you don’'t have to have any
special matching. (Any length coax will work.)

The Ham Cat mobile ham antenna is at your

32 o CQ o September, 1969
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Hy-Gain dealer (he's the best one under the
sun) right now.

And it's there at a price all the others are
charging for half of what you get in this
antenna.

And that's the real beauty of it.

ELECTRICAL

® Nominal 52 ohm impedance—no special
matching device needed.

e Widest bandwidth, highest power handling
- Vs, —heat drift ratio available,

e Lowest VSWR in any mobile available.

MECHANICAL

e Turn-over mast is hefty 58" dia. solid rod of
highly polished heat-treated aluminum.

e All connections are standard 3s-24 thread.

® Mast folds over, swivels, and turns over.
You can mount it on bumper deck. In addi-
tion, this flexibility makes it easy and
simple to change coils.

e Coil and tip rods are a one-piece assembly.
Coil diameters are constant, only lengths
change.

e Shake-proof sleeve clutch facilitates quick
band changeover and fold overforgaraging.

I |THE
am MOBILE HAM

caT ANTENNA

FROM HY-GAIN

HY-GAIN ELECTRONICS CORPORATION
P.0. Box 868-2

Lincoln, Nebraska 68501 AC-8

. THE MOST ADVANCED ANTENNAS UNDER THE SUN
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Readers of “CQ"":

Get 2 FREE BOOKS

that can change your life

€
|\ ' HOW TO CIE

SUCCEED - Cleveland Institute of Electronics
IN 1776 East 17th Street, Cleveland, Ohio 44114

ELECTRONICS P+ Please send me without cost or obligation:

. Your 44-page book ‘‘How To Succeed In Elec-
tronics'' describing the job opportunities in Elec-
tronics today, and how your courses can prepare

me for them.,
- l“‘{' " " 2 Your book on “How To Get A Commercial
' ' FCC License."

| am especially interested in:

[JElectronics Technology [ ]Electronic Communications
__IFirst Class FCC License [ ]Industrial Electronics

[l Broadcast Engineering [ Electronics Engineering

Name

(please print)

Address

City

| State Zip Age

| ] Check here for G. |. Bill information

"‘llllh

4 .""_- Accredited Member National Home Study Council
a_ } A leader in Electronics Training...Since 1934
L —

CQ-45
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' The day Bill told off his boss |

rl

YOU TOOK TOO LONG TO
MOVE THOSE CARTONS
OUT OF THE STOCK ROOM
YESTERDAY. YOU'LLHAVE
TO SHAPE UP OR SHIP OUT!

GET IN HERE, BILL!
| WANT TO TALK TO YOU!

OH,YEAH? WELL,I'VE THAT'S WHAT
GOT NEWS FOR YOU, YOU'RE KIDDING! YOU THINK!
MR.JOHNSON. I'VE GOT YOU'RE NOT I'VE BEEN
A NEW JDB... AT GOOD FOR LEARNING
TWICE THE SALARY!/ 5 ANYTHING BUT ELECTRONICS
00D JOBS! IN MY SPARE

TIME AT HOME
FROM CIE...
AND NOW | CAN
TAKE MY PICK
~y OF GOOD JOBS!

FLECTRONICS? HOW THAT'S WHAT | IF CARD IS MISSING, MAIL THIS COUPON
COULD YOU LEARN THOUGHT, T00. BUT &
ELECTRONICS ? CIE MADE IT EASY. ClE

SO LONG, You
OLD SLAVE DRIVER!

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Ohio 44114

Please send me 2 FREE BOOKS describing opportunities
in Electronics and how to prepare for them.

Name o e
(Please print)

Address

City — | Tar——

State _ 2| . V- AR

[(] Veterans and Servicemen:
Check here for G.l. Bill information.

Accredited member National Home Study Council

ARE YOU WORKING FOR PEANUTS IN A
DEADEND JOB? GET SMART LIKE BILL...MAIL
CARD FOR 2 FREE BOOKS LIKE HE DID/

_—._—-—————h-__—————ﬂ—_-—'_—j

e s s e s S S —— — ———————— T ——————— — f—
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MEwW DELa&
i ELET Fl"‘ z

HORIZON VI

L

2,000 WATT P.E.P. SIX-METER LINEAR AMPLIFIER

$59500 amateur net

with Power Supply

e TALK POWER o

The old saying ‘“You get what you pay for
applies to speech processing, too! The
AUTOLEVEL VOLUME COMPRESSOR
will turn every penny of your $87.50 into
pure Talk Power. Expert hobbyists in any
field know that getting the best perform-
ance depends upon using the best in
equipment, and the AUTOLEVEL is the
finest speech processing device avail-
able—at ANY price!

$5995 amateur net

AT LAST—THE BIG ONE FOR “SIX"’

e Two EIMAC 3-500Z Trindes in Class
“B'" Grounded Grid

e Separate Heavy Duty Solid State
Power Supply

e Adjustable ““ALC" Network
e Exciter Feedthrough

¢ Relative Output Indicator
e 50-54 MHz

®* Ruggedly Built For Continuous
Operation

$8750 amateur net

e New FET Six-Meter Converter e

The HORIZON VI 50MHz F.E.T. Receiv-
ing Converter provides excellent per-
formance at a moderate price. It features
its own built-in power supply, and offers
high rejection of Channel 2 TV. The dual
gate MOS FET transistor mixer gives the
HORIZON VI high immunity to cross-
modulation and overload, and its hand-
some styling makes it an attractive addi-
tion to any Ham station.

COMING SOON! “"DX-2000-L”

Raytrack Company’s NEW 2KW P.E.P. Low-Band Linear Amplifier for 80-10 Meters'

All these fine pmducts are available through your local dealer.

pol |
Rﬂm 3498 East Fulton Street, Columbus, Ohio 43227

ﬁmg/

1969

JE PRCORLSS

34 o CQ o September,

TELEPHONE 614/237-2630
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BUILD A COMPLETE
6 METER STATION

BY IRWIN MATH,* WA2NDM

Part |

l-r is unfortunate in this technological age,
that many of the newcomers (or for that
matter, quite a few old timers) to amateur
radio invariably buy their entire station from
the transmitter down to the prepared patch
cables. Very little construction is ever con-
templated and quite a few amateurs have
never even seen the inside of their equipment!
Since the true amateur operator is as much
an experimenter as rag-chewer, it is man-
datory that he at least have some knowledge
of what i1s behind the panel, and, the best
way to obtain this knowledge is from the
actual construction of something. The follow-
ing article is directed to the ham with a bit
of technical background (at least enough to
pass the FCC exam.) and a desire to not
only build a high quality v.h.f. amateur radio
station, but to learn as he builds. The 6 meter
station to be described may be used for
mobile or fixed station operation. In all cases,
straightforward design has been used and

*162-01 Powells Cove Boulevard, Beechhurst,
New York 11357.

See page 110 for New Reader Service

each stage has been explained fully, with
mathematics and heavy theory kept to an
absolute minimum. Other than the compon-
ents called for, the only additional electrical
equipment necessary will be a soldering iron,
v.oom. or v.t.v.m. and a calibrated signal
generator of the type used for radio align-
ment. With these in hand, we can get started.

Power Supply

The transmitter and receiver will require
a heater supply of approximately 12 volts a.c.
or d.c. at 3 amps (maximum) and a high
voltage supply of 300 v.d.c. at 200 ma.
Figure 1 is a schematic of the a.c. power
supply for fixed station use. A simple full
wave rectifier supply 1s used with C,, L1, and
C- forming a pi-type nipple filter and R, act-
ing as a bleeder resistor to discharge the
capacitors when the a.c. power is removed.
Silicon diodes are used for efficiency and then
are protected against starting surges by two
10 ohm-1 watt resistors. Connections to the
transmitter and receiver are made through
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Fig. 1—Circuit of the complete
a.c. supply for fixed station
operation. Be sure that the 5
volt and 6.3 volt windings of
the power transformer are

phased so that the output across
them is approximately 12 volts
not 1 volt.

115 vAC

CR;, CR,; — IN2864A silicon
diodes.

Cy, C2 — Dual 40 mf, 450 v,
electrolytic capacitor.

Ly — 1.5h filter choke Stencor
C-2327 or equiv.

Py—Octal male chassis mounted
plug. Amphenol 8PB or equiv.

Ty—Power transformer. Stancor
P-5059 or equiv.

SLOwW BLOW
FUSE

standard octal plugs and sockets. All sche-
matics show the connections to be used for
both the fixed station and the mobile modes
of operation.

Figure 2 is a schematic of the d.c. supply
for mobile use. This circuit is a conventional
d.c. to d.c. converter. The basic principle of

Fig. 2—Mobile d.c. power supply circuit.

CR]I, CRL CR3, CR4—1N3255 diodes.

P—Octal male chassis mount plug. Amphenol
8PB or equiv.

Q,, Q2—2N174 transistors mounted on heat
sink, Delco #7270725 or equiv.

T2 — D.c. to d.c. converter transformer, Triad
TV-79 or equiv.
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operation is shown in fig. 3. The switch, Si,
constantly switches the 12 volt input to
alternate sides of the primary winding of the
power transformer producing an alternating
current in the primary. This current is then
stepped up in the secondary winding and
rectified to produce the required d.c. In the
actual circuit, Q1 and Q2 take the place of
the switch, and are alternately turned on and
oftf by the current fed back in a special wind-
ing on the transformer. Components R=, R*
and C3 bias the transistors in the proper area
for this type of operation while Cj filters the
input line. The stepped up high voltage is
rectified by a standard full-wave bridge cir-
cuit and filtered by Cs. Since the frequency of
operation 1s about 1 kc, 2 mf is more than
adequate for filtering. Capacitor C; is used
to absorb any extremely high voltage, fast
rise time, pulses that may be produced and
consequently damage either the diodes or
transistors. Figure 4 is a photograph of the
mobile supply showing the placement of the
heat sink, connector and the method used
for mounting to the car’s frame.

The two supplies are both built in com-
mercially available housings, the details and
modifications of which are left to the con-
structor. The layout of components is not at
all critical and it is permissible to deviate
widely from that shown in the photographs.
Since the housings are made of aluminum,
they can easily be worked with simple hand
tools and a portable electric drill. One handy
addition however, is a set of chassis punches.
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These will greatly simplify the fabrication
of the tube socket holes.

Certain precautions are necessary when
building either of the two supplies. Be sure
all holes in the chassis that will be carrying
leads (i.e. the transistor leads on the mobile
supply and the a.c. line on the fixed station
version) be fitted with rubber grommets. It is
also wise to be sure that all connecting wires
are securely wrapped around lugs, terminals,
etc., and that mechanical strength holds the
wires in place, not just solder. Number 14
or 16 insulated wire should be used to wire
the mobile supply but number 18 can be
used in the a.c. supply if so desired.

After construction is finished, both supplies
should be examined to make sure that no
wrong connections or poor solder joints
exist. When the builder is sure that every-
thing is correct, final testing can begin. For
the a.c. supply, it is only necessary to connect
an a.c. line cord from pins 2 and 4 of the
octal plug to the a.c. line and with the v.o.m.,
check for the presence of approximately 350
v.d.c. between pin 5 of the octal plug and
ground, and 12 v.a.c. between pin 1 and
ground.

Testing the mobile supply is somewhat
more involved. Pin 1 of the octal plug on this
supply should be connected to the positive
terminal of an automobile storage battery
(or other source of 12 v.d.c. at 6 amperes or
more) and pin 8 to ground. This will produce
a high pitched whistle from the supply and
about 320 volts d.c. between pin 5 and 7 of
the connector. Pin 3 should at this time also,
exhibit a voltage of approximately 160 v.d.c.
It 1s of the utmost importance that the pro-
per polarities be observed when connecting
the d.c. supply to the automobile battery. A
wrong connection, and the transistors may be
permanently damaged. Once the supplies
have been tested and are in good working
order, construction can begin on the receiver.

Receiver

The 6 meter receiver to be described,
while not the ultimate in design, is a good
selective and sensitive receiver, and will in
most cases equal or outperform many com-
mercially available units of the same general
complexity. Figure 5 is a block diagram of
the complete receiver. The 6 AKS and 6J6
form a sensitive 6 meter “front end” and the
remainder of the circuit functions as a tun-

able 1.f. amplifier covering a range of 550 kc
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Fig. 3—Basic d.c. to d.c. converter circuit illus-
trating the principle of operation.

to 1.5 mc. This produces an overall receiving
range of from 50.05 mc to 51.1 mc, the most
often used portion of the 6 meter band. Other
1 mc segments of the band can be covered
by the choice of other i.f. ranges but for
simplicity, we will consider only the range
mentioned.

The procedure used for building this re-
ceiver will be to work backwards: from the
speaker to the antenna input, wiring and
testing “‘as we go”’ so that not only can each
stage be completely tested, but the builder
can see the true nature of the stage. The
power supplies previously constructed will
be used to supply the proper voltages in the
various stages of the receiver, thereby pro-
viding the exact voltages the receiver will
finally see. Figure 6 is a complete schematic of
the tunable i1.f. portion of the receiver and
the photos show the top and bottom views of
the receiver chassis.

Fabricate the chassis and mount all tube

Fig. 4—View of the mobile supply mounted in

the car shows location of the two switching tran-

sistors on the sink and of the power cable
and fuse.
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Front view of the 6 meter receiver. The controls
are, from left to right, A. F. Gain, A.G.C. On/
Off, AM-SSB, Pwr-Off and Ant.

sockets, front panel controls, and the vari-
able capacitor as shown in the layout of fig.
7. As In the power supply discussion, exact
details are omitted because the particular
size of the components available will prob-
ably vary considerably. It 1s simply recom-
mended that the photos be followed closely.

With the chassis punched, the major com-
ponents such as tube sockets, switches, ter-
minal strips and shield should be mounted. If
the unit i1s going to be used for mobile oper-
ation, lockwashers should be used under all
of the nuts. For fixed station use these are
not essential but it 1s good practice to use
them at any rate.

BAKS

|
I RF
| AMPLIFIER

12BE6

CONVERTER

1}545

CRYSTAL
CONTROLLED
H.F. OSC.

Esa
b e o

At this point it will be helpful to wire all
of the heaters and the pilot lamp as per the
schematic. Actual construction will start with
the audio output stage.

Begin by wiring V7 and all of its associ-
ated components. This stage is simply an
audio power amplifier. A 0.001 mf capac-
itor in the plate circuit acts as a low pass
filter and attenuates very high frequency
audio signals. It also lowers the overall re-
sponse to pulse type noise somewhat. When
wired, a 6AQS5 and 6FMS8 should be plugged
into their respective sockets and heater power
applied. (The 6FM8 is necessary as the two
heaters are in series with each other, across
the 12 v. line.)

Testing

To test this portion of the circuit, power
must be applied. In order to do this a cable
must be connected between the receiver
chassis and the fixed or mobile su iply, as
desired. Both cables are shown in fig. 8. The
cables should be made with # 12 wires used
for wiring pins | and 8 of the cables and # 16
wire for pin #35. Leave the pin 5 connection
temporarily disconnected at the receiving
plug and apply power from the 12 v.d.c. or
117 v.a.c. source, as directed. Connect the d.c.

at pin 5 when B plus is needed for testing.
When the testing is completed permanent
connection can be made at this point.

The pilot lamp should light, as should the
heaters of V7 and V5. Now B plus can be
applied. No sound should be produced by the
speaker. Touching the control grid: pin 1 or 7.
and only the control grid of V; with a metal
screwdriver should now produce an audible
buzz from the speaker if all is functioning

12846 6FM8 3 1287
2ND IF |
1ST IF 1T
AVC ANL |
AMPLIFIER DETECTOR | AUDIO
1
raaxr| 6AQ5 ¢
CRYSTAL
CONTROLLED Ry 8 —r—ﬂj
SSB/CW 0SC.

Fig. 5—Block diagram of the complete 6 meter receiver.
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Fig. 6—Circuit of the tunable r.f, portion of the receiver which covers from 550 to 1500 kec.
All resistors are 1/2 watt except where otherwise noted. Capacitors with values of one or
more are in mmf and those with values of less than one are in mf except where otherwise noted.

C,, Cy—2 gang broadcast tuning capitor 10-
175 mmf and 15-435 mmf.

Ly — Loopstick coil, such as Meissner type
14-9015.

P3—Male octal chassis mount plug. Amphenol

8PB or equiv.

T, — Oscillator coil, Miller #7 1 OSC or
equiv.

properly. When this 1s achieved. power

should be removed and Vi wired.

One half of V¢ acts as an audio amplifier
and the other half, a 455 kc crystal controlled
oscillator. The audio amplifier raises the level
of the output from the detector to a value
that is sufficient to drive the output stage to
full undistorted output (about 2 watts in this
circuit). This stage also incorporates some
high frequency attenuation with the use of a
430 mmf plate bypass capacitor. When
wiring the stage, be sure to use shielded
cable to and from the volume control.

The second portion of the 12AX7 acts as a
triode oscillator with the crystal connected
from plate to grid. The purpose of this
oscillator is to supply a carrier when s.s.b.
signals are being received, and to provide a
frequency for c.w. signals to beat against
when they are received. For this purpose a
7-45 mmf trimmer capacitor is used to adjust
the oscillator to the exact i.f. frequency.
After Vg 1s wired, a 12AX7 should be
plugged in the socket and heater power

See page 110 for New Reader Service

T,—455 kc input i.f. transformer. Miller 12C]1
or equiv.

T3 — 455 kc output i.f. transformer. Miller
12C2 or equiv.

T4—Output transformer 4K/3.5 ohms, 3 w.
Stancor A3328 or equiv.

Y,—455 kc crystal. I

S LIRS D ST ET

applied. When the heater lights, B plus can be
applied. Now, by setting the volume control
to maximum volume, a background hiss
should be heard. Touching the hot end of the
volume control with the screwdriver should

Top view of the 6 meter receiver chassis.
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Bottom view of the 6 meter receiver chassis.

now produce a very loud buzz which can
be varied in intensity by varing the setting
of the volume control. Once this is achieved,
the audio section of the receiver is operating.
The second section of the 12AX7 will be
tested later. For now, the A.M./C.W. S.S.B.
switch should be left in the A.M. position.

In this receiver, Vs performs three func-
tions, that of 1.f. amplifier, detector and
automatic noise limiter. The triode section
acts as a conventional cathode follower amp-
lifying the signal from the second i.f. trans-
former. The gain here 1s a power gain how-
ever rather than a voltage gain. The signal is
now fed to the cathode of Vb and the neg-
ative portion appears at the plate. Here it is
filtered and used as an a.v.c. voltage for the
receiver’s front end.

FRONT
Vi U
GAES GAQS .
] VARIABL £
Ve
- Ot
&J6
cz ’,
vy
(et ot
SSoEaxen —
IF XFMR
TRANSFORME R m ™M
ELECTROLYTIC vl W (FR 'L ]
12BE6 T2 12848
Le mn

MTG POS OSC COIL
MTG.

Fig. 7—Layout and major component locations
for the 6 meter receiver.
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The positive portion of the i.f. signal is
filtered by an RC pi-network and then fed to
the cathode of Vic, the noise limiter diode.
Since this diode i1s normally forward biased
by the negative a.v.c. voltage from the plate
of Vib, 1t conducts and passes the audio
signal on to the audio stage. Noise pulses of
a negative nature are passed by V:;b and
shorted to the ground by the 0.1 mf capac-
itor in its plate circuit. Positive noise pulses
do not pass through V;b but rather appear
at the cathode of Vi;c cutting it off for the
duration of the pulse. In this manner pulse-
type noise, the most common type of 6 meter
interference, is effectively limited. After
wiring this stage, and inserting the 6FMS,
operation 1s best checked by touching the
grid of Vsa (pin 8) with a metallic screw-
driver. A loud “click™ indicates that all is oK.

We now arrive at V4, the first 1.f. ampli-
fier. This stage is conventional tuned grid-
tuned plate amplifier and serves to increase
the level of the i.f. signal developed in the
converter. An a.v.c. voltage is fed to its grid
through 7: to vary its gain with various

[Continued on page 100)

TRANSMITTER RECEWVER

RECEIWWER

(B)

Fig. 8—Circuit of the interconnecting power

cables for a.c. (A) or d.c. (B) operation. All

connectors are Amphenol female sockets, type

7858 and Amphenol cover shells, type 3-24,
with cable clamps.
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PRESENTING THE ALL NEW

AMECO PT

ALL BAND TRANSCEIVER
PREAMPLIFIER

= 6 THRU 160 METERS = FEEDS 2nd RECEIVER

Model PT, with built-in power supply, transfer relay, connecting
cables, wired and tested. Amateur Net ... $59.95

= A frame grid pentode provides low noise figure with ability to handle strong signals,
greatly improving the sensitivity of the receiver section of a transceiver.

= A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as

muting it. AMECO
DIVISION OF AEROTRON, INC. = P. 0. BOX 6527 = RALEIGH, N. C. 27608

GSB 201 MK IV

10-80 METER LINEAR AMPLIFIER

...the work horse

Four (not two) type 572B husky car-
bon anode tubes for a full 2000 watts
PEP SSB input.

= 120 or 240 volts primary power input.

= |nstant-On, No Warm-Up, No Waiting
when switching from barefoot, to full
power.

= Universal rear of cabinet circuitry, may
be connected for transceiver, or re-
ceiver-transmitter use, without inter-
nal modification.

= Plus many more exciting features.
AMATEUR NET . . $495.00

Exceptionally compact —only 812 high, 125" . e
wide, and 17" deep —the GSB-201 MKIV lends S
itself readily to table-top mounting. :

| GOINSETY

DIVISION OF AEROTRON, INC. = P. 0. BOX 6527 = RALEIGH, N.C. 27608
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The
world’s best
Ham Antenna

The Hy-Gain DX Long John high frequency beam is far and away the best
amateur beam in the world.

It comes in 5 models from 10 to 40 meters. (See specs.) The DX
Long Johns are optimum spaced parasitic arrays that are designed to
deliver the maximum theoretical electrical performance and greatest
mechanical strength and durability attainable on the amateur bands.

You won't find another like this the world over. That's because Long
Johns are built like the commercial antennas Hy-Gain makes.

So, each is built to a very rigid commercial specification, using only
the finest aluminum and stainless steel.

And, every Long John comes with Hy-Gain's exclusive Beta Match
and a super-power balun to make sure you get the top electrical energy
transfer with minimum SWR.

When you really start getting serious about DXing, you'll be ready
for the Long John. Because with one, you'll have the whole world at

your hands. A
The DX Long John from Hy-Gain
SPECIFICATIONS Mode! 2048  Model 4038 Model 2058  Model 1068  Model 1558

4-Element J-Element 5-Element 6-Element 5-Element
20 Meter 40 Meter 20 Meter 10 Meter 15 Meter

ELECTRICAL

Forward Gain 10.33db 9.45db 13.45db 14.5db 13.45db
Front-to-Back Ratio (Average) 23db 25db 28db 22db 20db
Front-to-Side Ratio (Average) 40db 35db 40db 30db 30db
Maximum Power (RF) 5 KW 5KW 5 KW 5 KW 5 KW
VSWR (at resonance) 1.2:1Max.  1.2:1Max. 12:Max. 12:1Max 1.2:1Max
Faedpoint Impedance 500hms  500hms  500hms  S0Ohms S0 Ohms
Half-Power Beam Width (E Plane) 53 59 48 42 475
Half-Power Beam Width (H Plane) 72 795 64 54 60
Frequency Range (Megacycles) 4101435 7t073 14101435 280t029.7 21.0t0 21150
Approx. Bandwidth at e (2:1SWR) 325KC 225KC 370 KC 600 KC 600 KC
Polanzation Horiz. Horiz. Horiz. Horiz. Horiz.
MECHANICAL 18 ft.

Longest Element 38 ft. 7351t 38 ft. 1% in. 24'8"
Element Diameter (Largest) 135 in. 2% in. 1% in. 37 ft. 1% in.
Boom Length 31ft. 46 ft 46 ft. 3% in. 31'10
Boom Diameter (Largest) 4% in. 4in. 4in. 176 ft. 32 in.
Turning Radius 2411t 8221t 29.7 ft. 125 MPH 20.31t.
Maximum Wind Survival (No ice) 125 MPH 125 MPH 125 MPH 224 |bs. 125 MPH
Wind Load (100 MPH) 360 Ibs. 720 Ibs. 555 Ibs. 56 274 Ibs.
Total Wind Surface Area (Square Feet) 128 236 18.1 151 Ibs. 6.9
Net Weight (Assembled) 116 Ibs. 250 Ibs. 185 Ibs. f 151 lbs.
Total Number of Elements 4 3 9 167 Ibs. 5
Shipping Weight 160 Ibs. 300 Ibs. 250 Ibs. 7.8 cu. ft. 167 lbs.
Shipping Volume (Packaged BCP) 89 cu. ft 219cu. ft. 125cu. ft. ? 7.8 cu. ft.
Shipping Cartons 3 4 3 2

For recommended rotators and supporting structures, see Hy-Gan Techmcal Data Reports on Model RP75 rotating steel pole and Model R-3501 rotators.

HY-GAIN ELECTRONICS CORPORATION * P. O. Box 868-2 * Lincoin, Nebraska
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RECEIVER SENSITIVITY
AND NOISE FIGURE

BY JOHN ]J. SCHULTZ* W2EEY

Many amateurs confuse the terms sensisivity and noise figure and believe

they are not related. Actually, they are very closely related and one can

convert from one term to the other very simply with a nomograph. One can
even measure noise-figure with a signal generator, if desired.

SENSI'I'IVITY and Noise Figure still today
are, unfortunately, two misused terms by
many amateurs. Those working on 80-10
meters speak of “high-sensitivity” and those
of us working the v.h.f. bands refer to “low-
noise” r.f. amplifiers and converters as though
the two terms were completely different and
each was the distinct possession of the h.f. or
v.h.f. operator. The terms, in fact, express
the same information when properly used but
the form of expression is different The same
information they convey is, of course, the
figure of merit of a converter, r.f. amplifier
or entire receiver.

Figure of Merit

This figure of merit or simply an indica-
tion of which unit is going to be able to re-
ceive the weakest signals best is not always
easy to secure, understand or apply. For in-
tance, as far as the usage of term sensitivity
is concerned, suppose you were going to buy
a receiver or transceiver (considering only
the receiver function of the latter) and the
following sensitivities were quoted in litera-
ture or otherwise told you. Which of the
following receivers is the most sensitive?
Take a few seconds to consider the problem.

A—1/2 pv.for6db S+ N/N ratio.

B—1 pgv. for 10db S+ N/N ratio.

C—-2 uv. for 20db S+ N/N ratio.

D—1/2 pv. (S+ N/ N ratio unspecified.)

Well, yov might have immediately dis-
missed the last figure (D) because it told you
how much signal input was necessary (1/2

* 1829 Cornelia St., Brooklyn, N.Y. 11227.
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uv.) but told you nothing about how much
the output signal of the receiver was above
the noise. The amount which the signal at the
output of the receiver has to be above the
noise to produce an intelligible signal depends
upon the type of detection, mode of trans-
mission and even individual factors when
c.w. 1s considered. In some processes of de-
tection the signal, in fact, can be below the
noise level by a considerable amount and
still be detected although not on a real-time
basis. That is, processing of the signal from
the noise requires some time and is not in-
stantaneous. These complexities, however, do
not concern most amateur receiving applica-
tions and the objective is simply to secure the
receiver which will provide the best signal to
noise ratio output for the least amount of
signal nput.

What about 4, B and C? Well, these figures
are really meaningless as they stand, also,
because no bandwidth was specified. If the
sensitivity was measured with the receiver
operating at a very narrow bandwidth, say
500 cycles. little of the noise generated in the
front-end of the receiver is amplified by
succeeding stages and less signal input is re-
quired to produce an output level which has a
power a given number of times (or db)
greater than that of the noise. If the band-
width is increased, more noise power appears
at the output and clearly more input signal
power 1s necessary to produce the same out-
put signal to noise ratio as before. However,
let us assume that A, B, C were measured at
the same exact bandwidth; which is now
more sensitive? The problem is easily solv-
able once the db figures are converted to
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Fig. 1—Noise figure sensitivity comparison
nomograph.

their numerical ratios:

A—1/2 uv.for4to1 (6 db) S+ N/N ratio.

B—1 uv.for 10to 1 (10 db) S+ N/N ratio.

C—2 pv.for 100 to 1 (20 db) S+ N/ N ratio.

Since the receiver operates as a linear de-
vice to produce power amplification, the in-
put and output powers are proportional.
Decreasing the former to half reduces the
latter to half. Again, assuming the input
resistances of 4, B and C are equal, 50 ohms
for instance, A and C can be related to the
1 uv. level of B. C would then have a 25 to 1
output ratio and 4 a 16 to 1 output ratio. All
other things being equal, C then would be the
more sensitive unit.

Several generally minor points were neg-
lected in the foregoing comparison, such as
assuming that S+N/N ratios can always be
regarded as being particularly the same as
true S/ N ratio. However, it was only desired
to highlight how difficult it can be to quickly
compare the sensitivity figures quoted for
various receivers and determine therefrom
which receiver is really the most sensitive.
Inept or clever advertising writing can make
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a VW sound like a Cadillac as much in the
radio equipment field as in the automotive
field.

Noise Figure

The sensitivity figure certainly does have
a useful purpose and the author does not
mean to condemn it. If one wanted to calcu-
late the signal strength that a certain transmit-
ter would deliver to a distant point and the
type of antenna necessary to receive this sig-
nal, knowledge of the sensitivity of a receiving
system is useful. However, as a comparative
term, sensitivity 1s unhandy unless everyone
expresses sensitivity for the ame set of
conditions.

Noise figure, on the other hand, is a term
that can be used for comparative purposes
fairly universally since receiver bandwidth
and different signal noise output ratios are
not a part of the figure itself. Many manu-
facturers of more expensive equipment have
begun to quote noise-figure in their specifica-
tions along with sensitivity for this reason.

The measurement of noise figure has been
discussed in previous articles and will not be
repeated here. Briefly, however, noise-figure
relates the noiseness of an actual receiver to
an ideal receiver processing the same input
signal. The term can be expressed in various
ways including:

S/N power oulput rafio, ideal recerrver,

Noise Figure =——
AR poiwrer oul pul raho, actual recerver.

The term is useful because it directly indi-
cates the noisiness of a receiver and noise
usually determines the weakest signal that
can be received (assuming atmospheric noise
is not dominant). Sensitivity indicates how
much input signal, once the signal is re-
ceived, is necessary to produce a certain sig-
nal to noise amplitude at the receiver output.
It is a measurement that combines the factors
of the noisiness and gain of the receiver.
Using a noise generator, noise figure 1s
simply measured by adjusting the generator
for twice the receiver noise output compared
to receiver output noise alone. The noise
figure can then be read from the generator
for twice the receiver noise output alone. The
noise figure can then be read from the gene-
rator or calculated. Bandwidth or receiver
gain need not be determined. Noise figures
vary from 2 db for sophisticated u.h.f. amp-
lifiers to 30-40 db for broadcast band r.f.
stages. The figure is usually expressed in db
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because it derives from noise power ratios but
it could be just as well expressed as a simple
numeric. The noise figure alone doesn’t in-
dicate how many microvolts of signal an
antenna must apply to achieve reception but
it does not indicate the comparative noisiness
of different receivers. Gain is easily enough
achieved in a receiver but low-noise perfor-
mance is not.
Measuring NF

Noise figure can be measured using the
usual r.f. signal generator in a technique
similiar to making a sensitivity measurement.
The results are not as quickly attained nor are
they quite as accurate as those obtained using
a noise generator but, unless one is dealing
with equipment with noise figures of only
several db, the results are still quite useful.
The signal generator and receiver input im-
pedances should match for best results. The
generator is connected to the receiver ipput
and an output meter connected across the re-
ceiver output. The receiver a.v.c. and noise
limiter circuits are disabled The gain controls
are set for a convenient noise power output
with the signal generator off. The generator
i1s then turned on, its frequency carefully
rocked back and forth until it is in the center
of the receiver response, and then its output
increased until the output indicator on the re-
ceiver indicates twice the power level pre-
viously noted (1.4 times the voltage on an
AC voltmeter or 3 db increase on a db meter).
The noise figure is then calculated from:

iy

NF db = 10 logy, _ Fgen”

RE"“ h- TB
where K = Boltzmans constant.
T = Temperature in degrees Kelvin.
B = Receiver bandwidth in c.p.s.

Generally, a reference temperature of 290°
K (62.6F) i1s used and the term KT has the
value 4x10=1, Extremely small values of
signal generator voltage are involved as the
noise figure becomes small and a 20 db pad
1s usually necessary between the generator
and receiver so the generator can be set to a
value which can be easily read on its output
meter. The measurement is the same as ob-
taining the input signal necessary when
making a sensitivity measurement for a 3 db
S+N/N ratio.

Nomographs, such as that in figure 1, are
available in various reference books which
relate noise figure to sensitivity. Figure 1 is
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Noise figure in db for 3 db S+ N/N ratio.

uv. across 50 @ T B.a I;d:; G o
2 | 33 1 38 [42.5

"1 | 27 32 36.5

1/2 205 | 26 [ 30.5

1/4 15 [ 20 1245
1/10 7 11.5 16.0

120 172 | ceaiios

1/30 - |k 510

Correction factor to be added to above
noise figures for different S+ N/N ratios.

S+ N/N Ratio Correction
3D i 0
6@l N R L e 5.0
;R TRt Iy RN 7.5
JO QD ittt 9.5
15 @0 i aid st iy 14.8
204D icoin i 20.0

Fig. 2—Sensitivity noise-factor comparison table. If
room femperature is not between 68-80°F table
should not be used for noise figures below 5 db.

valid only for 50 ohm input impedance re-
ceivers. A straight line is drawn through,
connecting the know quantities to obtain the
unknown one. For instance, a receiver which
shows a 0.7 microvolt sensitivity for a 20 db
S/N ratio at 3.1 kc. bandwidth has a noise
figure of 9.2 db. The dbm scale uses a refer-
ence of 1 milliwatt into 50 ohms and is fre-
quently used commercially instead of micro-
volts to express sensitivity,

Figure 2 is a useful table which can either
be employed to find the noise figure when
one has measured sensitivity or to find the
sensitivity from the noise figure. Basically,
in table form, it presents the same information
as fig. 1.

If, for instance, sensitivities of 1/4 uv. for
15 db S+N/N at 1 kc bandwidth for one
receiver and 1 pv. for 10db S+ N/N at 10 kc
bandwidth were quoted what are the receiver
noise figures? From fig. 2, 1/4 uv. at 1 kc
gives a 24.5 db noise figure at 3 db S+ N/N
ratio. Subtracting the 14.8 correction for 15
db S+ N/N ratio gives a noise figure of 17.5
db for the second receiver. The second re-
ceiver is quite a bit noisier but it would be
pretty difficult to discern this from the sen-
sitivity figures alone. u
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Only Henry Radio
offers this exciting beam
antenna program

Any knowledgeable DX’er will tell you the secret is in the antenna. For
over a year Henry Radio has provided an exciting beam antenna package
program allowing the average amateur to own an efficient, and unbeliev-
ably economical antenna package . . . pre-engineered, pre-matched and
pre-packaged to suit his pocketbook and requirements. NOW! This
world famous antenna program moves forward. NOW! You can have
the antenna of your choice at the same incredible saving.

HR- Junior Basic Antenna Package HR-Standard Basic Antenna Package

Tristao MM-35 “Mini-Mast’"* Tristao CZ-454 60 ft. crank-up
tubular tower--crank-up tower w/mast*
CDR AR-22R Rotator** CDR TR-44 rotator**
100 ft. RG-58 A/U Coax Cable 100 ft. RG-58 A/U Coax
100 ft. 4 Cond. rotor Cable 100 ft. Control cable
Complete with one of the following: | Complete with one of the following:
Hy-Gain TH2MK3 $ 220.00 Hy-Gain DB10-15A $ 530.00
Hy-Gain TH3JR 225.00 | Hy-Gain Hy-Quad 540.00
Hy-Gain DB10-15A 225.00 | Hy-Gain 204BA 570.00
o Hy-Gain Hy-Quad 230.00 Hy-Gain TH3MK3 ©70.00
e ownetze| | Hy-Gain 203BA 235.00 | Hy-Gain 402BA ©80.00
finieeds) Bl Hy-Gain TH3MKS3 260.00 | Hy-Gain THEDXX 995.00
"'-—wx... ._ *Free Standing Base: add $29.95. *Optional: Free-standing base, add
ranieae] FAY **Optional (instead of AR-22R): $10.00. **HAM-M rotator,
At B TR-44 rotator, add $30.00 8 cond. cable, RG-8/U Coax, add
siodtSel ERL lilustrated: Tristao MM-35 “Mini-Mast” $40.00.
eiinaseii] Fos Freight prepaid to your door in the Continental U.S.A. west of the
MUVEESEY PLY Rockies.  For shipment east of the Rockies add $10.00.
FEiaimad] El Substitutions may be made ... write for prices. And remember,

you can buy on time. You can trade your used transmitter or receiver.
You can rely on Henry Radio to supply the finest equipment and the best

value,

CALL DIRECT . . . USE AREA CODE
2 11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701
Stores
Henry Ral bl 931 N. Euclid, Anaheim, Calif., 92801 714 772-9200
Butler, Missoun, 64730 8§16 679-3127

T S S T D S P e ST e B I ST T e s et e s Sl s e R P e ST
“World’s Largest Distributor of Amateur Radio Equipment”
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FOR

Wi

THE TRI-EX
FREESTANDING

LM 470

(70 FEET HIGH)

This advanced state of the art tower is aero-
dynamically designed to reduce tower wind
drag. This means you can carry more antenna
than ever before. Tri-Ex engineers have made
this possible by using high-strength, solid-steel
rod bracing. Only at Tri-Ex do you get “W'’ type
continuous truss bracing. Developer of the
freestanding, crank-up tower, Tri-Ex prides it-
self on the quality of its products. More Tri-Ex
crank-up towers are in use today than all other
crank-up towers combined. Find out why the
LM 470 tower is such an outstanding success.
Write today for free literature.

AS LOW AS

g $1159°%°

NO SHIPPING CHARGES WITHIN
CONTINENTAL U.S.A.

‘I‘i-Ex TOWER GORPORATION 7182 Rasmussen Ave., Visalia, Calif. 93277
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w HEN the circuit of an electronic keying
unit, by W2VYO appeared incorporating dot
memory, the unit was quickly constructed
and has given good service since. With the
recent advances in the state of the art, how-
ever, the design is now obsolete, and the
appearance of the Micro-TO-Keyer in QS7>
stirred the author to start on better things.
When the article by WIWCG on the ICKEY
appeared in QS7T® the author had already

*2748 Juno Place, Akron, Ohio 44313.

IMuir, D., “The Penultimate Electronic Key,"
OST, March 1962, p. 15.

20pal, C., “The Micro-TO Keyer,” OST, August
1967, p. 17.

3Van Cleef, F., “ICKEY,” OST, November 1968,
p. 28.

INPUT | OR | AND| NOR |NAND
| A B |A+B| A‘B | A+B| AB
Sityek C ) [0S0 e Sl T 1
SR TR S O S A R, L
5 el | Rl ol o 1
=l . ! | - -
| 1 1 L0 0

Table |—Truth tables for four different types of
two input gates.
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BY MALCOLM M. BIBBY * GW3N]Y

bread-boarded his design and although dot
and dash memories are incorporated as in the
ICKEY, there are some worthwhile differ-
ences in design approach which bear con-
sideration.

Digital Logic Reviewed

Table 1 shows the truth table for the four
different types of two input gates and their
associated Boolean algebra expressions.

Conventionally, state ‘1’ signifies the higher
potential of two possible potentials and the
state ‘0’ represents the lower value. The table
shows the outputs to be expected for all pos-
sible input combinations. Thus for an OR
gate we see that we have a ‘1’ on the output

r |

\_ OUT| OUT-
IN*F’UTL 0 . I”_PUT 0 )
PUT PUT
O ﬁ.ND;NAND O OR | NOR
AT Y |¥ 2
1 | NOR| OR 1 [NAND| AND

Table 1I—OR gate functions and AND gate
functions.
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(B)

(A)

Fig. 1{A)—AND-OR circuit made up of two AND

gates (1 and 2) and an OR gate (3). The same

circuit function can be had from 3 NAND gates
shown in (B) above.

for all input combinations except when both
are ‘0.” For an AND gate, however, we have a
‘1" on the output only when we have ones on
both the inputs. We can look at these gates
from another point of view by observing that
the OR gate only has an ‘0’ on the output
when both inputs are at ‘0’ and the AND gate
has ‘0’ on the output for all input conditions
except when both are '1.” Here we can see
that by reversing the roles of the ‘1’ and the
‘0" we have also reversed the functions of the
gates. A gate which acts as an Or gate for
‘1" (with a 1" output) and a gate which acts as
an AND gate for ‘I’s input (and a ‘1’ output)
also acts as an or gate for ‘0’s (with a ‘0’ on
the output).

So far, we have discussed only two types
of gates but by introducing an inverter after

Internal view of the GW3-
NJY keyer using IC logic.
The pulse generator is situ-
ated in the lower left corner,
the 5 1.C.’s are almost hid-
den under the speed control
and switches. The audio os-
cillator is at the front right-
hand corner. The speaker is
glued onto an empty space
on the vector board. The
pot at the rear is a 100 ohm
volume control in series with
the speaker.

See page 110 for New Reader Service

‘ I [EQICD 1'.:' E "|"n T‘I'I'H-
~ 1 | 1 [nc|ne 7|k | @
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So Ca o|l1|1|0 S e
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5. T K - :
l r 2 el S s o|1] o0
| .
D!ﬂ 1]_1. 1 1 LQ“

Fig. 2—The normal form of presentation for a

J-K flip-flop and its associated truth tables. For

the truth table above, tn =time after the n' clock

pulse and tn+ 1 =time after the (n+ 1) clock
pulse.

these gates we obtain two further gates,
namely, the NOR and NAND gates. When first
introduced to the subject of digital logic, it is
convenient to think only in terms of *1’s but
to obtain the maximum versatility from digi-
tal logic, 1t i1s essential to think of operation
with both *I's and ‘0’s. By using both the con-
cepts of ‘1" and ‘0" known as positive and
negative logic, it is possible to accomplish the
same function by more than one method. To
illustrate, consider the circuits shown in fig.
IA and fig. 1B. Both circuits perform the
same function. namely. when either both
inputs 1 and 2 or both inputs 3 and 4 are
high, then a high output is obtained from gate
three. This is a useful AND-0OR circuit used 1n
digital systems for multiple:.ing or channel
switching. The circuit of fig. 1B does exactly
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Fig. 3(A)—Circuit of the GW-

3NJY electronic keyer which

s incorporates dot and dash

memory. The block wiring of
the IC's are shown in fig.

3. (B).

Bt B IC,, ICs5—J-K flip flops. Moto-

r rola MC853P.

IC,—4 NAND gates. Moto-
rola MC846P.

IC;—Hex Inverter. Motorola
MB834P.

iCin gle IC4—4 OR gates. Motorola

MC3003P.
54 Kiy—Potter & Brumfield JF-

1045, 12 v. coil, 10 VA

contacts.
Ty — Output transform 400

ohms c.t. to 3.8 ohm voice
coil.,

22 A
1153«

IN4T735

ZNITLL |rume
Qe
Audi0 Dsc
O / OFF
zﬂmf"/ 4Tk

Fig. 3(B)—Block wiring dia-
gram for the five IC’s showing
their interconnections (bottom
view). All pin # 14’s are con-
nected to the plus 5 volt line
and all #7 pins are con-
nected to the zero volt or
ground buss. The three points
A, B and C, connect to the

similarly marked points in
fig. 3A.

IC;,—MC853P Dot Il and
Dash Il.

IC,—MC846P 4 NAND gates.

IC;—MC836P Hex Inverter.

MC Bag P

g7 v IC4s—MC3003P 4 OR gates.

¥ 4 "NAND" gotes \T

8 7o
MC B53P
Dot s Dasnl

® ©

IC5s—MC853P Dot | and
Dash |.

Dot I & Dosh ]

the same job however, and is constructed of
NAND gates only, an important point from the
manufacturing and large systems angle. Table
II was devised to assist in the decision of
which gates do what.

To use Table Il one decides whether an
AND Or an OR circuit is required and knowing
what levels are to be significant at the input

50 o CQ o September, 1969

and the output of the gate then the choice is
made directly from Table II. To illustrate,
consider fig. 1B again. The first two NAND
gates operate as AND gates with ‘1’s signifi-
cant at the input and ‘0’ at the output. The
third NAND gate, however, acts as an OR gate
with ‘O’s significant at the input and ‘1’ at the
output.

See page 110 for New Reader Service




_I : Spon Dot I
L |
R
Q on Dot I
l *-f: Dot Set

;; |
5 | I—- Dot Key
t Keyer Qutput

Fig. 4—Timing sequence observed during the
production of one dot by the IC electronic keyer.

T on Dot 1

The J-K Flip Flop

Before describing the keyer, however, the
J-K flip flop must be mentioned. As the oper-
ation of this type of flip flop is complicated
and as 1t was discussed in a previous issue of
CQO* it will be ommitted here. The ‘how-to-
use-i1t’ aspect of the device will be discussed,
however. The block in fig. 2 represents a J-K
flip flop with the most significant terminals
marked. The points Q and Q are complimen-
tary outputs and by applying a ‘0’ to the Cp
(direct clear) terminal Q will assume a °I’
state and Q will change to an ‘0’ state. This
transition will occur immediately when the
‘0" 1s applied to Sp and can be reversed at
anytime by applying a ‘0’ to Cb. It should be
noted that once a ‘0’ has been applied to SD
then Sp can be changed to a *1’ but O will
remain at ‘1’ similiary for Cp.

The terminals J, T and K are used quite
differently; 7 is known as the clock input and
on application of a pulse train the Q and QO
outputs will toggle each time the clock input
goes from ‘1’ to ‘0’ provided the J and K ter-
minals are not both high. Then, on the first
available high to low transition, the Q and Q
outputs will assume the conditions shown in
the truth tables accompanying fig. 2. In these
truth tables rn means time after the nth clock
pulse” and rn + 1 means* time after the(n +1)th
clock pulse. Thus, after the (n+1) pulse, O
assumes the state it was in after the nth clock
pulse; 1.e. On, 1.e. no change, if J and K=0.
If J=K =1, the clock pulse toggles the flip
flop and On results, that is, the output is com-
plemented. Finally, manufacturers data
sheets usually define their products with posi-
tive logic in mind but this should always be
checked particularly with the older lines of
logic.

tMcWilliams, F.B., “Introduction to IC Binary
Logic,” CQ, February 1969, p. 14.
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5 v, L_m Q on Dot I
Ov.—

5 v ‘ ‘ Q on Dash II
0w . _ <

5 v : Y &

WG I

Fig. 5—Timing diagram illustrating the need for

the inverter between Dot |l and the output gate.

The above timing diagram assures no inverter is

in use and thus the reference to Q on Dot Il, not
Q as indicated.

NAND gate Qutput

Keyer Operation

The circuit for the GW3NJY electronic
keyer is shown in fig. 3. The pulse generator
and audio oscillator are similiar to those
used in the Micro-TO-Keyer. As DTL (diode-
transmission logic) and TTL (transistor-trans-
istor-logic) are used in this keyer, the Vcc
voltage has to be 5 volts. This has no signifi-
cant effect on the operation of either oscil-
lator. The deci‘on to use DTL and TTL was
made mainly due to the improvement in the
noise margin realized with these two forms
of logic compa ed with that obtainable from
RTL (resistor- -ansistor-logic) (1 v. versus
0.4 volts). Noisc margin is a measure of the

|[Continued on page 94

To Dot
Sp
T Q + -
Dot 1
_.
>
Dash I
-t T Q -9 >
Sp
To Dash

Fig. 6—Circuit changes necessary in the keyer
logic section in order to use NOR gates instead
of OR gates.
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The GHEAI NEW one @

® AC and DC SUPPLIES

BUILT IN!

e5 BANDS

® 260 WATTS LIKE NEW
® $435.00 RECONDITIONED

TRADE IN EQUIPMENT
30 DAYS PARTS & LABOR GUARANTEE

BAw e BT iC 700N

- i s 482 o H: e
L G 7 & AC Swpely !HW :".'.':.";." i oo
WET £ ] =ates TM/LT VDO (Aa s 14 o Conssl Comen |1 6 B § ¥ 00 1 e 2000 (hiks nowt $99% 00
e M 00 MALLCRASTERY a4 VD $1% 00
S8 400 §s9s % fmioe & VFD I
couL 1y X 118 § o c 877 - Tk
EWN] « Weten ) Balt pad S16F 7 7794 Y O THIL $1 e .im:‘:-w By ¥
AW wii™® 575 0D 5X 117 & & $i24 00
318 £2 BC 85 00 S 78 § o % LM ATETTE |
TSA 4 $1m o0 wh & & AL 11% 0O “i 144 1 o
i 51 4 AL S b AL WD AT 17 VTVl w/ Probes § lagn
T3 38 $aa’ 00 170 o spanber 3119 0O T RORAL
DEALL :8 118C &% a0 [ Tl " | I &% 0
N 000 518 D0 WLATR NI ) w/AL $1%4 00
; S8 1104 w/AC §309 00 WCL S/ AC gﬂﬂl
Lo ™ | {HH NCI %00 w/AL 7y 90
rsl & 781 AC B 00 T | w/ME JAC DC A Mebh Wt & W) H: NC 155 oo
BALATY i wo 109 8t
2 00
Galary ¥ Ba il 4% DO | LN 5B
Galasy ¥V M 1] w/AL $119 00 \C 1007 SAM + Vs 1275 00

Coman Pub, 8 1P 729 b 331N

NEW ROHN 71 FOOT FOLD OVER TOWER. REGULAR $397, 5269 COMPLETE

NEW ROHN 51 FOOT FOLD OVER TOWER, REGULAR 3321, 3195 COMPLETE

MNEW SPAULDING ROMN HEAVY DUTY SELF SUPPORTING 41 FOOT HINGE BASE TOWER
REGULAR 3175, 3129 COMPLETE

HIGHEST TRADES! NO ONE ANYWHERE will beat our deal!
We will TOP any advertised or written offer from any other dealer.
We trade on both new and used equipment and we service what
we sell. Instant credit on both new and used equipment. General
Electric revolving charge and Master Card Credit.

AMATEUR - WHOLESALE ELECTRONICS

A DIVISION OF

P ——— . -
(742 &) International Electronic Systems, Inc.

280 ARAGON AVENUE, CORAL GABLES, FLORIDA 33134
Cable “INTEL” 305-444-6207 Export orders our specialty
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MODIFYING THE HEATH
HP-24 POWER SUPPLY
FOR USE WITH
SCREEN-GRID TUBES

BY JOHN ]J. SCHULTZ * W2EEY

Although designed for use with a linear amplifier using triode tubes, the
Heath HP-24 power supply can be easily modified to make an excellent
supply for 1 kw s.s.b. linears using a variety of screen grid tubes.

T HE Heath HP-24 a.c. power supply was
designed for use with the Health HA-14
linear. The linear uses two 572/T-160L
triodes and operates at 1 kw s.s.b. or 1 kw
c.w. input. The power supply is sold separ-
ately, however, and with some minor modifi-

*1829 Cornelia St., Brooklyn, N.Y. 11227.

cations can be used as a very economical and
compact power supply for 1 kw linears em-
ploying such screen-grid tubes as 4-125's,
7094’s, a 4-250A, 4X150’s, etc. In many
cases, such as for the 4X 150 tubes, the power
supply will furnish not only the plate, screen
and bias voltages but the filament power as
well. Thus, especially for linears using tubes

Hi=-Volt Qutput
2500v. No Lood
1900 v. 500 ma.

110 /220w 3
o.c.

Fig. 1—Basic sche-
matic of the Heath

i D

HP-24 power sup-

ply The dual prim-

ary for 110/220

volt operation and

the circuit breakers

in the primary are
not shown,

See page 110 for New Reader Service




: To Pin 1
3‘ Qutput Socket
>

150y
Zener

150 v.
Zener

L ) £ |

Al

0-10ma =

50 v.
Zener

Fig. 2 — Modifications made to HP-24 power

supply for operation with screen grid linears.

Except for the diodes which are part of the

original supply, only the parts added have been
designated.

such as the 4X150 on v.h.f., the modified
HP-24 makes an ideal power supply.

The modifications described do not alter
the basic capability of the power supply, al-
though it cannot be normally used as a dual
power supply for both its original application
and to power a screen grid tube linear. Also,
the modifications described provide a degree
of performance that one might not normally
include in a homebrew power supply such as
regulated screen and bias voltage outputs.
The cost to provide these refinements how-
ever, i1s rather small and they are highly
recommended. Metering circuits are shown
for both the high voltage output and the total
plate/screen current output, They may, of
course, be disregarded if such metering cir-
cuits are provided in the linear itself.

To Pin8
Output Socket

__,q_l
Il

Basic Power Supply

Figure 1 shows the schematic of the orig-
inal HP-24 power supply. A straight-forward
voltage doubling circuit is used to supply the
high voltage output. Filament and bias sup-
ply voltages are obtained from separate wind-

54 o CQ e September, 1969

ings on the single power transformer. The
high voltage output will provide 2500 volts
under very light loads and 1900-2000 volts
under 500 ma (1 kw) loads at the 33-50%
duty cycles which are typical of c.w. or s.s.b.
operation. It cannot be used for 1 kw a.m.
linear operation.

The filament winding will provide 12.6
volts at 4 amps continuously. The 100 volt
a.c. bias winding will supply a continuous 40
ma output. A small positive voltage derived
from the chain of discharge resistors across
the high voltage filtering circuit is connected
to pin 6 of the output socket. This voltage
acts as an a.l.c. threshold voltage for the
HA-14 linear and i1s only used when the linear
is driven by a Heath transmitter having the
necessary a.l.c. interconnections.

Circuit Modifications

Figure 2 shows, essentially, only the cir-
cuit modifications which need be made to the
power supply to adapt it for use with a
screen-grid linear. First the modified voltage
outputs will be described and then the meter-
ing circuits, as the latter are optional features.

A series of 10K ohm resistors are. con-
nected halfway down on the original high
voltage filter capacitor chain in order to
derive a zener regulated screen voltage out-
put. The actual screen voltage output re-
quired depends upon the screen-grid tubes
used 1in a linear amplifier but the 300 volt
output shown is typical. One can purchase
300 volt zeners but, generally, it 1s much
more economical to use two or three lower
voltage zeners In series. Ten watt stud-
mounted zeners with voltage ratings of up to
180 volts are available at $1 from various
mail-order suppliers. The original bias volt-
age output of the HP-24 (— 150 volts at no
load) is generally too high for use with most
screen-grid tubes. Instead of modifying the
original rectifier circuit for the bias voltage,
however, it is left intact and a series resistor
and zener diode regulator used to simultane-
ously reduce and regulate the bias voltage.
The bias voltage output is left connected to
the original terminal on the output socket
while the new screen grid voltage output is
connected to pin 1 on the output socket
which was originally unused.

Zener Selection

Since one may wish to modify the power
supply for various screen voltage or bias
voltage outputs using zener regulators, it
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may be useful to briefly discuss the consider-
ations involved in choosing the correct zener
regulators and the series voltage dropping
resistors used in conjunction with them.
Basically, one should analvze the zener reg-
ulator circuit under both full load and no-
load conditions in order to determine if it 1s
operating properly. For instance, the screen
voltage desired may be 300 volts at a maxi-
mum current demand of 20 ma. Two 10
watt 150 volt zeners used in series are chosen
to regulate the voltage. Since these are 10
watt/ 150 volt units, their maximum current
flow can be about 60 ma. In order that the
zeners keep regulating properly, a minimum
current of roughly 10% of their maximum
rating should flow through them under full
load conditions. Sav 5 ma is chosen as the
minimum current, Then at full load 20 ma
from the load and 5 ma from the zeners will
combine to produce a 25 ma flow through
the series resistors. Since the zener voltage is
fixed, the voltage drop across the resistor will
be about 750 volts. This value combined with
the 25ma current requires a resistance value
of 30K ohms. Now, however, the no-load dis-
sipation condition of the zeners must be
checked. Under no-load conditions, the
zener voltage remains at 300 volts and the
voltage drop across the series resistor about
the same as before —750 volts. The entire
25 ma current necessary to maintain these
voltage relationships has only one path to
flow through now, the zener regulators.
Twenty five ma flowing through each 150
volt zener will produce a dissipation of 3
3/4 watts, which is well below their 10 watt
dissipation limit.

The same analysis can be applied to any
zener regulated circuit for any desired value
of load current, zener voltage, etc. It should
be noted that although maximum zener unit
dissipation occurs only under no-load condi-
tions, the series resistor used with the zener
dissipates the same power level continuously.
In the example discussed, it is about 182
watlts.

The zener regulator used in the bias voltage
circuit can be determined only from no-load
circuit conditions as essentially no current
demand exists on this circuit with the usual
screen grid linear.

Metering

The optional metering circuits shown in
fig. 2 allow measurement of both the high

See page 110 for New Reader Service
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Using the mounting screw which is part of the
main original circuit board, an auxiliary circuit
board is mounted in the lower right hand section
of the HP-24 to accommodate the added screen
and modified bias voltage circuit components.
The added circuit board is separated from the
original circuit board by means of a 1/4"
spacer used between the board’s mounting
screw.

voltage output and the combined plate/screen
current demand from the power supply. The
meters themselves can easily be mounted on
the HP-24 enclosure, if desired. or their func-
tions transferred to the linear amplifier via
the spare contacts available on the power
supply output socket.

The high voltage measuring circuit uses
a conventional string of multiplier resistor to
drive a 0-30 volt meter. Using the multiplier
resistors, the meter scale actually reads O-
3000 volts. It is very convenient to use a basic
0-30 volt meter and although inexpensive
meters with such a calibration range are
available (such as the EMICO RF-2'2C type
sold by Lafayette) one may be forced to
settle for a more conventional 0-10 volt basic
d.c. meter having the standard 1000 ohms/
volt sensitivity. In such a case, the string of
multiplier resistors should have a total of 3
megohms, instead of the 3.16 megohms
shown. to produce the same 0-3000 volts
meter reading. Five per cent tolerance resis-
tors should be used for the multiplier in order
to provide reasonably accurate voltage read-
Ings.

The combined screen/plate current de-
mand (including the standby current due to
the screen zener regulator circuit) is mea-
sured by noting the voltage drop across the
10 ohm resistor placed in series with the
single ground return point in the power
supply output. The IK ohm resistor in series

[Continued on page 102]
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Rules: 1969 CQ World-Wide DX Contest
October 25-26 & November 29-30

Starts 0000 GMT Saturday Ends 2400 GMT Sunday

I. CONTEST PERIOD

Phone: Oct. 25-26, C.W.: Nov. 29-30.
The contest is always held on the last full
weekend of October and November.

Il. OBJECTIVE

The object of the contest i1s for Amateurs
around the world to contact as many other Ama-
teurs in as many different Zones and Countries
as they can during the 48-hour contest period.

I1l. BANDS
All Amateur bands, 10 thru 160 meters.

IV. TYPES OF COMPETITION

1. Single Operator.
a. Single Band.
b. All Band.

2. Multi-Operator (all-band operation only).
a. Single Transmitter (only one signal per-
mitted).

b. Multi-Transmitter (only one signal per
band permitted).

V. NUMBER EXCHANGE

1. Phone: 4 numbers, RS report plus Zone
number. (i.e.. 5805)

2. C.W.: 5 numbers, RST report plus Zone
number. (i.e.. 58905)

VI. MULTIPLIER

Two types of multipliers will be used:

1. A multiplier of one (1) for each different
Zone contacted on each band.

2. A multiplier of one (1) for each different
Country contacted on each band.

Stations are permitted to contact their own
Country and Zone for multiplier credit.

The CQ Zone Map, DXCC country list, WAE
country list and WAC continental boundries are
the standards.

VII. POINTS

1. Contacts between stations on different con-
tinents are worth three (3) points.

2. Contacts between stations on the same con-
tinent but different countries are worth one (1)

int.
po(Exceptinn: Contacts between stations within
the North American continental boundries will
count two (2) points. This applies to N.A. only).

3. Contacts between stations in the same coun-
try are permitted for Zone or Country multiplier
credit but have Zero (0) point value.

Only one contact with the same station on the
same band is permitted.

VIll. SCORING

All stations: The final score is the result of the
total QSO points multiplied by the sum of your
Zone and Country multipliers.

Example: 1000 QSO points X 100 multiplier
(30 Zones + 70 countries)=100,000 (final score).
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IX. AWARDS

First place certificates will be awarded in each
category listed under Sec. 1IV.

1. In every participating country.

2. In each call area of the United States, Can-
ada, Australia and Asiatic USSR.

All scores will be published. To be eligible for
an award a Single-operator station must show a
minimum of 12 hours of operation. Multi-opera-
tor stations must operate a minimum of 24 hours.
A single-band log is eligible for a single-band
award only. If a log contains more than one band
it will be judged as an all-band entry, unless
specified otherwise.

In countries or sections where the returns
justify, 2nd and 3rd place awards will be made.

X. TROPHIES & PLAQUES

A handsome award will be made to the high-
est scoring stations in the following categories.

Donors—Single Operators, Single Band.
1. World—Phone. (Dr. Harold Megibow, K2HLB
Memorial—-North Jersey DX A)
2. World—-C.W. (Earl Lucas, W2JT Memorial—
NIDXA)
3. Canada—Phone. (Gene Krehbiel, VE6TP)
4. Caribbean / C.A. — Phone. (Gus Kuether,
HR2GK)

Donors—Single Operator, All Bands
5. World—Phone. (Bill Leonard, W2SKE)
6. World—C.W. (Larry LeKashman, W9IOP)
7. USA—~Phone. (Potomac Valley Radio Club)
8. USA—-C.W. (Frankford Radio Club)
9. Europe—Phone. (W4BVV Operators)
10. Europe—-C.W. (W3MSK Operators)
11. Caribbean / C. A. — Phone. (Harold Fox,
W3idA)
12. Caribbean/C.A.—C.W. (Harold Fox, W3AA)
13. Africa—Phone. (Gordon Marshall, W6RR)
14. Africa—~C.W. (Gordon Marshall, W6RR)
15. Oceania—Phone. (Jack Chalk, KW6EJ)

Donors—Multi-Operator.Single Transmitter
16. World—Phone. (John Knight, W6YY)
17. World—-C.W. (Dr. Anthony Susen, W3AOH)

Donors—Multi-Operator, Multi-Transmitter
18. World—Phone. (Radio Club Venezolano)
19. World—C.W. (Hazard Reeves, K2GL)

Donors—Contest Expeditions
20. World—Phone. /Stuart Mever, W2GHK)
21. World—C.W. (Don Miller, WOWNYV)

The Canadian, Caribbean/Central American
and African -awards are open to residents only.

Trophy winners may win the same trophy only
once within a three-year period.

Top scoring stations who are ineligible for a
trophy will be awarded championship plaques.
(Donated by CQ)

There are no “three year” restrictions on the

See page 110 for New Reader Service
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A sample log page—40 QSO’s to a page. You

may work your own country for multiplier credit,

but receive NO QSO points. Logs must be

checked for Correct point credit and duplicate
QSO’s.

winning of any CQ plaque, including Club
award.

X|. CLUB COMPETITION

A handsome plaque will be awarded to the
Club submitting the highest aggregate score of
the phone and c.w. scores submitted by its mem-
bers. (Donated by CQ)

1. The club must be a local group and can not
be a national body.

2. Participation i1s limited to active club mem-
bers operating within local geographic area (ex-
cept for DX-peditions especially organized for
operation during the contest and manned by club
members).

3. To be eligible for an award a minimum of
3 logs must be received and an officer of the
club must submit a list of participating members
and their scores, both phone and c.w.

4, Each participating member must clearly
ililldicate the name of his club on his Summary
sheet.

XIl. LOG INSTRUCTIONS

1. All times must be kept in GMT.

2. Use a separate log for each band.

3. Indicate Zone and Country multipliers only
ttl;le dFIRST TIME they are contacted on each

and.

4. Logs must be checked for duplicate con-
tacts, correct QSO points and multipliers, and
recopied logs must be in their original form, with
corrections clearly shown.

5. Each entry must be accompanied by a Sum-
mary Sheet showing all scoring information, the
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A sample summary sheet. Free summary sheets,

log pages and zone maps may be obtained upon

receipt of a large s.a.s.e. or, if outside the U.S.,

sufficient IRC’s. When you send in your score. ..
include photos.

category of competition, the contestant’s name
and address in BLOCK LETTERS, and signed
declaration that all contest rules and regulations
for amateur radio in the country have been
observed.

6. Official log and summary sheets and Zone
maps are available from CQ. A large self-ad-
dressed envelope with sufficient postage or IRCs
must accompany your request,

If official forms are not available you can
make up your own by following the attached
inch paper.bffi
sample, with 40 contacts to the page on 82 X
11 inch paper.

X1Il. DISQUALIFICATION

Violation of amateur radio regulations in the
country of the contestant, or the rules of the
conest; unsportsmanlike conduct; taking credit
for incorrect QSOs or multipliers or duplicate
contacts in excess of 3% of the total made will
be deemed sufficient cause for disqualification.

Actions and decisions of the Committee are
official and final.

XIV. DEADLINE

All entries must be postmarked NO LLATER
than December 1, 1969 for the Phone section
and January 15, 1970 for the C.W. section. In
rare isolated areas the deadline will be made
more flexible. Logs go to:

CQ WW Contest Committee

14 Vanderventer Avenue

Port Washington, L.I., N.Y. USA 11050.
(Indicate phone or ¢c.w. on envelope)

(Please circulate this information to your DX friends and radio clubs.)

See page 110 for New Reader Service
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You say your taxes were raised?

You missed three payments on
your Jaguar XK-E?

You had to turn in your
Playboy Club Key?

Your salary was cut?

You say the F.C.C. has expressed
interest in your four different

calls?

You say food is so expensive it's
cheaper to eat money?

You say you invited your boss fo
dinner and during the soup
course the finance company re-
possessed your furniture?

You say your XYL backed the family car out of the garage after you backed
it in the night before, and now you can’t get to the Newsstand to get your

monthly copy of CQ?

HOLD IT!!

While we are in no position to alter the tax structure, give you a raise, or sway the
F.C.C.. Wea can save you a pile of cash on CQ! So drop that anchor, pick up a pen
and dash off a CQ subscription right awayl

(IR | PAY ONLY $ 6.00 ........... a savings of $ 3.00
2 YrS....... | PAY ONLY $11.00 ........... a savings of $ 7.00
e R | PAY ONLY $15.00 ........... a savings of $12.00

And now with all this newfound money at your disposal, you can

begin to really live again!

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

L T Ty ———————————————————————— P S |

CQ e 14 Vanderventer Avenue ® Port Washington, N.Y. 11050

Dear OM:

Enclosed please fine $.......

The Radio Amateur’s Journal.

Name

Address .

City .

RATES: 1 Year.....$6

----------------------------------------------------------------
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sanh PO -cibotiginacs Year(s) Subscription to CQ,

O NEW: Start with.......... issue.
O RENEWAL

Call

= - R R i | A
2 Years.....511 3 Years.....$15

...........................................................................
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CQ Reviews:
The Heathkit
SB-500

2-meter Transverter

BY WILFRED M. SCHERER * W2AEF

As far as receiving goes, getting on a
v.h.f. band with s.s.b. is easily done if a con-
verter is available for use with an h.f. s.s.b.
receiver which provides a tunable i.f. receiv-
ing setup. On the other hand, an s.s.b. trans-
mitting setup for v.h.f. is not as readily ob-
tained, inasmuch as this requires rigging up a
system for heterodyning or converting a
lower-frequency s.s.b. exciter or transmitter
up into the v.h.f. band and adding suitable
amplifiers and a v.h.f. power-output amplifier
designed for s.s.b. service.

A more convenient arrangement that is
becoming popular is use of a “Transverter”.
This 1s a v.h.f. transceiving-type accessory
that has both the receiving- and transmitting-
conversion equipment with a p.a. all in one
package. Such a job is the Heathkit SB-500
Transverter which is designed for use along
with existing 6- or 10-meter-band s.s.b. gear
to provide s.s.b. (or c.w.) operation on the 2-
meter band.

The specific s.s.b. units with which the
SB-500 is designed to operate are the Heath
SB-300/301 and SB-400/401 receiver-trans-
mitter combinations, the SB-100/101 and
HW-100 transceivers and the SB-110/110A
6-meter transceiver. This does not preclude
the possibility of operation in conjunction
with other types of s.s.b. gear as will be dis-
cussed later.

The p.e.p. input of the SB-500 is rated at
140 watts with an output of 50 watts (50%
duty cycle) with operation into 50-ohm loads
or those presenting a maximum s.w.r. of 2:1
to the transmitter. The Transverter’s re-
ceiving sensitivity is rated at 0.2 xv for 10 db
S+N/N.

The frequency coverage for the unit is 144-
148 mc when used with 28-32 mc or 50-54
mc associated equipment employed as the

*Technical Director, CQ.
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1.f. A 1 mc crystal calibrator i1s included.

Spurious responses are rated below 0.1
uv, except at 145.390 mc (with 50 mc i.f.
only).

Plate and screen voltages for the Trans-
verter p.a. are obtained from the lower-
frequency driving unit. All other operating
voltages are provided by a built-in power
supply in the Transverter. Operation may be
had from a 120 or 240 v.a.c., 50/60 c.p.s.
source.

Switching between 2-meter operation with
the SB-500 and straight-through normal
operation using only the associated s.s.b.
gear on the lower bands is simply had by the
flick of a switch on the Transverter. There
is no need for changing around intercon-
necting cables. When the Transverter is in
operation, its receive-transmit functions are
automatically controlled by the associated
gear.

A panel meter on the unit may be switched
to read the p.a. cathode current or the relative
r.f.-power output.

Principle of Operation

Referring to the block diagram at fig. 1, the
SB-500 functions as follows:
On receive, the input signal goes through

144 -148 mc¢

28-32mc or S0-54mc L.F.

RF. Amp. Rec. Mixer L.P.Filter 28 or SOme
6DS4 6DS4 (50mc Rewr.
[rﬂﬂl}r.’ Input

:

Xmt Mixer
6CB6

2Bor50me
S58
Drive

Fig. 1—Block diagram for the SB-500.
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SSB-500

Lower Freq. SSB Rec. a Xmtr,

I g,

[:- = # Screen-Voltage Supply
HV PA. Plates = I ® H.V. Plate Supply
5o » PA. Plates
AC. Power @ N
B o*F o + PA.Screens
FUNCTION ° 1 o
ON
Power Trans « ot
RLia
I
L.F. | & xmT.
v—O0—» PA.RF
R | A. RF Qutput
V.H.F. Rec.
EH-F H::- A Converter « { Linear 5 |
onverter dat F. Output rive 4 RCV
Input  Output SN gy —é—o—l—'r
' Linear :
Relay
3
= Drive | | > Rec. Input
ns ‘—@-—' Driver OQutput
Mixer Input el o
| npu 1 b

|
ALC.
ALC o )
Rect |
:
I
|

B+

I
Power Transfer
RLza

® ALC. Circuits

Fig. 2— Switching circuits and interconnections
used with the SB-500. The function switch, Sy, is
shown in the Transverter power-on position. Not
shown are the Xmt-Rcv contacts and circuits for
the power relay RL,. The relay contacts of the
associated s.s.b. gear are shown in the receive
position, and the related relay-contact numbers
are those for the HW-100.
S, removes the screen voltage from the PA of
the s.s.b. transmitter, thus preventing any plate-
current flow in the PA. This eliminates any load
by the PA on the h.v. power supply for the s.s.b.
transmitter.
Antenna relay, RL,, contacts 4 & 5 connect the
v.h.f. antenna to the input of the SB-500 receiv-
ing converter the output of which is connected to
the s.s.b. receiver through S, contacts 1 & 9 and
the s.s.b. equipment antenna relay, RLA, con-
tacts 4 & 12 and 3 & 11.
On transmit, the transfer-relay control circuit on
the s.s.b. gear grounds the coil of RL, in the
SB-500 through S; contacts 3 & 4, activating
both RLy and RL,. RLy contacts 3 & 5 then close
and connect the SB-500 p.a. output to the v.h.f,
antenna; while RL, operates the receiving-con-
verter muting circuits and makes the necessary
power transfer, one of which is application of
p.a. screen voltage obtained from the SB-500
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power supply. The h.v. supply in the associated
s.s.b. gear is always connected to the plate-
voltage feed for the p.a.’s in both units.
S.s.b. drive for the SB-500 is obtained from the
driver output in the s.s.b. gear through RL;A
contacts 7 & 11.
When S, is at off, a.c. power is removed from
the Transverter and normal operation with the
associated s.s.b. gear alone is automatically
obtained. In this case the |.f. antenna is con-
nected to the s.s.b, receiver input through S,
centacts 8 & 9 and RLA contacts 4 & 12 and 3
& 11. During transmit with the s.s.b. gear alone,
S, contacts 5 & 6 connect the s.s.b. screen supply
to its screen grid circuits and its p.a. output goes
to the |.f. antenna through RL;A contacts 8 & 12
and S, contacts 8 & 9. If a linear amplifier is
used with the s.s.b. gear, its relays will be ac-
tivated through S, contacts 2 & 3.
When the Transverter is not connected to the
s.s.b. gear, the latter may be operated normally
by inserting a plug at J, with terminals 3 & 8
connected together. This will complete the
screen-voltage supply to the p.a. screen circuits.
The antenna is connected to the normal antenna
jack on the s.s.b. gear and if needed, the linear-
amplifier relay circuit is connected over to the
appropriate jack,

See page 110 for New Reader Service




the antenna relay to a 144 mc converter
consisting of an r.f. amplifier and a mixer
with a crystal-controlled heterodyning oscil-
lator the frequency of which is 116 mc when
a 28 mc-band i.f. is desired. For a 50mc-band
1.f., a 94 mc crystal is used.

The mixer output goes to the r.f. input of
the associated s.s.b. receiver which is then
used as a tunable 1.f. for the converter. When
a 50 mc receiver is used, a low-pass filter is
provided at the mixer i.f. output to eliminate
certain unwanted responses that may other-
wise show up.

On transmit, the r.f. drive (at 28 or 50 mc)
from the associated s.s.b. exciter is applied
to a transmitting converter or mixer along
with heterodyning signals from the crystal
oscillator operating at the same frequency
required for the i.f. used on receiving (the
same band on the associated gear must be
used on both receive and transmit). A 144
mc-band output is then obtained from this
mixer. The 144 mc signals are next amplified
and applied to a driver stage for the final p.a.

Circuit Details

The receiving converter in the SB-500
employs a 6DS4 Nuvistor which functions as
a neutralized-triode amplifier. A single tuned-
input circuit is used with its inductor tapped
to match a 50-ohm antenna impedance. Two
tuned circuits make up a bandpass coupler to
the mixer input. All three circuits are capa-
citively gang-tuned for peaking the signal,
thus ensuring the rated sensitivity over the
entire range.

The amplifier is neutralized by feeding
back an out-of-phase voltage between the
plate and grid of the tube. This is accom-
plished by an L/C series-connected combin-
ation. A.g.c. for the amplifier is obtained
from the associated s.s.b. receiver.

Another 6DS4 is used for a triode mixer
with the r.f. signal applied to its grid and the
heterodyning-oscillator signal applied to the
cathode. The mixer plate is broadly fix-tuned
for the required 28 or 50 mc i.f. with a ca-
pacitive divider provided for matching to the
low-impedance input of the associated s.s.b.
receiver.

The heterodyning oscillator uses a Sth-
overtone series-resonant crystal in a
grounded-grid circuit with the triode section
of a 7059. The pentode section of the tube
functions as an amplifier with its output
tuned for the required frequency. A link
winding at the output inductor couples the

See page 110 for New Reader Service

Top view of the SB-500. The covers have been

removed from the shielded enclosures for the

p.a. (upper left), the antenna relay (lower left)

and the heterodyning oscillator (center), The

receiving-converter board is at the upper right

with the calibrator attached to the panel at its
left.

signal to the receiving mixer.

Transmitting Section

A 6CB6 pentode is used for the transmit-
ting converter with the heterodyning-oscil-
lator signal applied to the grid through a
series-tuned L/C circuit capacitively-coupled
to the oscillator-amplifier plate. The 28 or
50 mc s.s.b. signal from the associated exciter
is applied to the mixer grid with a 51-ohm
resistor used for properly terminating a
coax-input line.

The 144 mc-band output from the mixer
is bandpass-coupled to a 12GN7 pentode
amplifier. The two tuned circuits of the
coupler are series-tuned with variable capaci-
tors. A Pi-network couples and matches the
amplifier output to an 8156 pentode driver,
the plate circuit of which has a center-tapped
balanced tank also series-tuned by a variable
capacitor. The variable capacitors for all the
low-power r.f. circuits are gang-tuned for
peaking up the drive.

The p.a. employs two neutralized 6146's
operated in push-pull as a class AB; linear
amplifier. The grids are coupled to the driver
tank through a center-tapped link with fixed
bias applied through an r.f. choke at the tap.

The p.a. tank is a silver-plated hairpin loop
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tuned by a butterfly-type variable capacitor.
Coupling to the antenna circuit 1s accomp-
lished with another loop that is series-tuned
with a variable capacitor for optimizing the
loading and power output.

A conventional a.l.c. setup 1s used for pre-
venting p.a. overdrive.

Switching and Interconnections

Switching is accomplished using a power
switch with two relays in the SB-500 and
three sets of d.p.d.t. relay contacts in the
associated s.s.b. gear. This setup and the
interconnections required between the vari-
ous gear are described at fig. 2. As for the
associated equipment, some modifications
are required to be first made in it. Complete
details are given in the manual for doing so
on the Heath units specified earlier.

Not shown at fig. 2 is that the s.s.b. driving
signal for transmitting is obtained from a link
winding that already exists at the driver-
plate inductor in the SB-100/101 and HW-
100 or from a similar link which must be
installed in the SB-110/110A and the SB-
400/401. With the transceivers, the driver
circuit is common to the receiver-input sec-
tion, so the link also couples the antenna
input to the receiver during reception.

For use with other type units, the system
may be worked out according to this prin-

Bottom view of the SB-500. The three-gang ca-

pacitor near top center is for the driver tuning,

the one near lower right is for the receiving-

converter tuning. The p.a. hairpin inductor and

the antenna-coupling loop extend into the com-
partment at upper right.
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ciple and those shown at fig. 2. Besides the
added link, in some cases this may require
the installation of more connectors and an
additional relay in the associated s.s.b. gear if
the necessary facilities are not already avail-
able. Some ingenuity on the part of the mod-
ifier also may be needed.

Power Supply

Besides furnishing all heater voltages, the
power supply has a silicon-diode voltage
doubler which provides 300 v.d.c. for the
low-power transmitting stages and 220 v.d.c.
for the p.a. screens. A half-wave silicon rec-
tifier furnishes-150 v.d.c. for muting-and
operating-bias potentials. 800 v.d.c. for the
p.a. plates are obtained from the associated
s.s.b. transmitter.

An 0A2 gaseous regulator provides a reg-
ulated potential of 150 v.d.c. for the receiving
converter, the heterodyning oscillator and
the 1 mc crystal calibrator. This is particular-
ly important with s.s.b. for maintaining fre-
quency stability of the heterodyning oscil-
lator which, although the oscillator is crystal-
controlled, could otherwise vary somewhat
with plate- or line-voltage variations that
might require frequent receiver retuning or
result in frequency modulation during trans-
missions.

Assembly

When the SB-500 i1s assembled, it is done
so for only 28 mc- or only 50 mc-i.f. opera-
tion. The receiving converter and the hetero-
dyning oscillator are assembled by the user
on two separate printed-circuit boards which
simplifies some of the needed construction.
The rest of the unit is built using point-to-
point wiring, tie-point strips and a wiring
harness. The work is quite easily done even
though there are a few tight spots that re-
quire diligent care. One such place is at the
p.a.-tube sockets when the components are
installed (manual pages 24-25). Here it would
be wise to look ahead and determine by
test the exact position for the r.f. shield (page
26) and the final link shield (page 29), so
that the position of some of the socket com-
ponents will not interfere with the installa-
tion of the shields.

Our total assembly time, including initial
tests and preparation of auxiliary cables and
connectors, involved 22 hours. Modifying the
associated s.s.b. gear and subsequent align-
ment of the SB-500 requires another 3-4

[Continued on page 87]
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BY JOHN A. ATTAWAY * K4IIF

ELEGY WRITTEN To A County DXER
(With apologies to Thomas Gray)

The curfew tolls the knell of parting day,
The blowing herd winds slowly to the
freeway,
The salesman homeward creeps his weary
way,
And leaves the world to DX and to me.

The month of June was travel time for
ye olde DX Editor. Business took us to the
west coast, and we were able to spend several
enjoyable days in that hot bed of modern
DXing activity, sunny California. On June 13
we were the guest of the Northern California
DX Club at it’'s monthly meeting in Palo
Alto, following which we participated in the
DX program at the Pacific Division ARRL
Convention 1n Sacramento. One June 16 we
took part in a joint meeting of the Southern
California and San Fernando Valley DX
Clubs, followed on June 18 by the San Diego
DX Club.

While in 6-land we announced the com-
parative scores of last fall’s club competition
between the Northern and Southern Cali-
fornia DX Clubs, in which the NCDXC boys
nosed out their Southern rivals 13,900,000 to
13,700,000. This was greeted by great elation
in the Bay area, and by determination, rather
than dejection, in the Los Angeles basin. The
Southern Cal. boys made it plain that they
expect to win this year.

In all our travels back and to across the
country we have never seen the enthusiasm
and spirit for DX that is found in 6-land. The
Northern Cal-Southern Cal interclub com-
petition in the CQ Worldwide Contests is the
west coast equivalent of the Potomac Valley
-Frankford Radio Club rivalry. It’s already
become a tradition in the DX and Contest
world, and the action grows hotter every

year.

*P.O. Box 205, Winter Haven, Fla. 33880.
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And speaking of contests, that time is al-
most here. The full dope is elsewhere in this
issue of course, but in summary the CQ
Worldwide Phone extravaganza takes place
on Oct. 25 & 26, followed by the C. W. melee
on Nov. 29-30. We also mustn’t forget the
excellent contests sponsored by our oversea’s
friends. The All Asian DX Contest hits
Aug. 30-31, the DARC WAE Phone Contest
Sept. 13-14, the VK/ZL/Oceania Phone
Contest on Oct. 4-5, and the VK/ZL/
Oceania C.W. Contest on Oct. 11-12 as is
the RSGB 28 mc Phone Contest. Those c.w.
buffs not wishing to participate in the CQ
Worldwide Phone affair on Oct. 25-26 will
find the RSGB 7 mc c.w. contest on that same
weekend.

Participation in the contests sponsored by
oversea’s societies is a wonderful way to build
international goodwill, and consequently we
were pleased to set by Frank’s column in the
June 1ssue (p. 82) that there was considerable
U.S. participation in 1968. WIMDA was 4th
world high in the OZ-CCA affair, WITX,
W3BDX, and W9JQD had high scores in the
Swiss contest, and there were many high
scores from W, K-land in the German
(DARC) contest and the All Asian contest.

De Extra

The life of a QSL Manager is always tough,
but the advent of the 5-band award fad has
made things rougher than usual. We've
received letters from many of the fellows
asking that De Extra pass the word on bad
QSLing practices, so here goes.

First of all, when you work a station on
more than one band please don’t send all the
cards with just one self-addressed, stamped
envelope (s.a.s.e.). When you do this it adds
another step to the QSL Manager’s load as

SSB DX Honor Roll

i

WBDE ___ 312/W4IC __ 300 DL3RK

G3FKM _310/WUT 300

sfisEseealis
.
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Presentation of the 4th DX Hall of Fame plaque

to Dick Spenceley, KV4AA. The presentation was
made by Frank Anzalone, WIWY, CQ Contest
Editor, on his recent trip to the Virgin Islands.

he has to set up a routine of passing this
envelope along from band-log to band-log. It
may seem like a lot of trouble to make out
an s.a.s.e. for each band contact, but when
you imagine what WA4WIP or W4ECI is up
against at the other end it becomes child’s
play. If you are an active DXer, the thing to
do is sit down some evening and address
50-100 envelopes to yourself so that you will
always have plenty on hand, then clip one to
each card when you send your cards to the
QSL Manager.

Another practice strongly objected to by
many QSL Managers is that of QSLing more
than one contact on the same card. Several
managers have reported getting cards with as

C.W. WPX
951.....KeDYM 953......SP5GH
952.....YO3RK 954......LU6FBR

Mixed WPX
202....W9ZTD

S.5.B. WPX
433..... XE2IH
434.....ZS3D

435..... XE100L

WPX Endorsements
, XE2IH—-

SSB: DLIMD—400, YV41Q—400
350, DL9XN-300, and GM5AHS-300.
CW: SM7TV—-600, OK2DB-500, VE21J—-
500, SPIBHX—400, SPSGH—-400, K¢IDYM—
350, LA9TG—-350, and W4HHN-350.
Phone: W21LEJ-350.

Mixed: DLIMD-550.

80 Meters: SPSGH.

20 Meters: LUG6FBR and SM7TV.

15 Meters: SMTTV.

Europe: DL9XN, SPIBHX, and SP5GH.
South America: WASLOB.
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many as 3 QSO’s on 3 different bands listed
on the one card. This is definitely not a good
practice. If it’s worth taking the time to work
him on those different bands, it’s certainly
worth the time to send a separate card and
s.a.s.e. for each contact.

With a lot of new DXers coming along
there continue to be some who don’t use
Greenwich Mean Time (GMT), the universal
worldwide time of DX. GMT i1s a must as
all DXpeditions and most all DX stations use
it. A QSL Manager faced with several hun-
dred cards can’t take time to do your home-
work for you. He'll probably return your
card.

Despite wild rumors you may hear, QSL
Managing doesn’t pay. It isn’t the equivalent
of owning an oil well. Some QSL Managers
use up to $100/year of their own money to
keep things going. So don’t get a mad on
against the poor guy if he’s a little slow some
times. Without him you would never get a
confirmation of many rare contacts. The
next time you say a praver or light a candle,
put in a good word for your favorite QSL
Manager.

QSL Services
Previous issues have given you a run-down
on the fine QSL services offered by W3GJY
and W3KT. To be fair to all we would like
to mention that a major new service has been
organized by Loyd Colvin, W6KG, and Iris
Colvin. W6DOD. It is called the World QSL
Bureau and will handle stateside cards as
well as DX cards. They also have a special
arrangement by which cards may be for-
warded to participating clubs. Loyd and Iris
can be contacted at 5200 Panama Ave.,

Richmond, California 94804.

Re: RM-1393

The May, 1969 issue of the monthly bul-
letin of the Wireless Institute of Australia,
published by the Council of New South Wales
Division, commented favorably on De Extra’s
petition. They pointed out that unless RM-
1393’s recommendations were followed, al-
most all of the U.S./40 meter c.w. operators
would be concentrated between 7050 and
7100 ke, which is the phone band in Aus-
tralia, New Zealand, and many other coun-
tries where the entire 40 meter ham band 1s
7000 to 7100. They feel that the high power
and 7 mc beams in the U.S. will make a
shambles of their communications.

Here are comments from some of the

readers:

See page 110 for New Reader Service




de WAWOTE: *1 thing the proposed sub-
bands should go into effect this November. It
will take that for many people to go to work
and get them back. I think the FCC should
then review band occupancy, as it said it
would, in maybe another vear. I could see a
reduction in the extra class c.w. segments,
possibly giving the top 25 kc to the advanced
class holders. The little bit of space in the
phone portions of 15 and 75 meters which is
currently extra class should remain that
way."

de W9FJX: “We all appreciate what you have
done in filing RM-1393. All 43 members of
our club voted unanimously to support you.
Incentive licensing was a double cross to
hundreds of us oldsters. It was like saying you
graduated from college over 10 years ago
so you are no good anymore. Go and dig
ditches. For the record I was Class A almost
from the beginning.”

de W8TSF/(0: “Sir I'm too late to support
your petition, but hopefully it received back-
ing from other hams. Even though I have
my Extra license I feel right now that 50 kHz
i1s just too much for us to play around in.
Gotta keep those bands utilized.”

de WSLAU: “Keep after em. It 1s my predic-
tion that through the efforts of you and
others the incentive licensing will end and
we will see a rebirth of Ham Radio. Our
great hobby will be restored to it's original
purpose.’

Here and There

New and Rare Prefixes:

C3A-C3Z—This is reported to be » new call-
sign series for Andorra.

CMI-CM9 — This series goes to newly li-
censed Cuban amateurs. CO1-CO9 prefixes
g0 to Cuban hams after a year’s experience
and conveys full privileges.

DX2-DX{) — These were special prefixes in
use July 4 to commemorate the anniversary
of Philippine Independence.

$.5.B. DX Awards

100 Countries

570......CE6EW 572.....SM3AF
571....SM6DHU 573....SM6CMK

200 Countries
176..... W8BVF

44.....SM5SB
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5151B| WAz
688..... XE2IH 692.....VP7INH
689..... FORM 693.....VE3CUS
690.....K7YDO 694.....DLIBO
691...;.: W6KOE
Phone WAZ
- 3, XE2IH
C.W.—Phone WAZ
2689..... VE4XJ 2705..... K4OCE
2690.....0Z5CV 2706.... VE3HL
2691...... W3AES 2707.....WB6OLR
2692.....WB2CDZ 2708.....WAG6LBP
2693...... WAMPOTE 2709.....DI3WU
2694.... WAREZ 2710......OEIMFW
2695..... KIKXA 2711.....W60L
2696......K91FB 2712.....JA3LGG
2697.....KH6GLU 2713.....LU4ECO
2698.....VE5SGF 2714..... 11ZMI1
2699..... . WIIJCK 2715.....D1J1QT
2700.....W4GTS 2716.....VE3DLC
2701...... WOEZ 2717..... W6BS
2702.....K6NCG 2718.....WOALP
2703.....W2YWO 2719.....WA9IVL
2704.....W3AIlZ

ITP—The call ITODARI was used by I11J from
the Mediterranean Fair in Palermo. QSL to
ITITAJ.

JDI—JD1YAB and JDIYAA are QRV on
all bands from Volcano and Marcus Island
respectively.

JWS8—-JW8MI, Carl, is on Spitsbergen. He
likes 14050 and 14190—195. QSL to LASFI.
JX4—-JX4YM, 14203 kcat 1150 amT. QSL to
LA7RF.

JX5—=JX5CI is active on 14 mc c¢.w. near
14001 kc.

KF7—KF7BSA was a special Boy Scouts of
America National Jamboree station at Far-
ragut State Park, Idaho.

LI2—1.12B was Thor Heyverdall’'s reed boat
Ra bound from Europe to the West Indies.
QSL to LASKC, P.O. Box 150, Slependen,
Norway with 5 IRC’s.

WB9—-WBY9BUYV writes that he had trouble
getting an answer when using this new prefix,
especially when in the Extra Class portions
of the band. (We can think of several jibes
we could make, but we won’t say a thing.)
2B3—-2B3DC is active on 21400 =5 kc from

1700 omT1. QSL to Box 113, Zurich 47,
Switzerland.

3Z1-3Z9—This prefix series is valid in Poland
between July 22, 1969 and July 22, 1970.
The usual WPX rules will apply.

4KI—4K 11TU has been used by HB amateurs
working in the I'TU building.
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4M7—-4M7TAV was a special callsign for the
YV contest.

OM6 — 9M6HM in Sabah was reported on
14220 at 1300 omT. QSL to K6ZIF.

~ Activity from the Rarer Zones:

Zone 18—UA0AI, 14195 kc at 1225 GMmT.
Zone 19: UAORV, Ken in Yakutsk, 14195 at
1225 GMT.

Zone 21: EP2BQ, 21284 kc at 0427 GMT.
MP4TCH, 21391 kc at 2214 GMT.

Zone 22: 4S7PB, 14207 kc at 1145 GMmr.
VU2DK, 14202 kc at 1325 oMmT. ONIMM,
21309 kc at 0210 oM.

Zone 23: JTI1AK, 21026 kc and 21040 kc
between 1600 & 1700 omt. JTIAG, 14205
kc at 1440 gmr.

Zone 24: BV2A, 14025 kc at 1145 GMmrT.
VS6DR, 21355 kc at 1622 omTt, QSL to
W2CTN.

Zone 28: YBLBM, 14182 kc at 0845 GwMmrT,
QSL to Box 8, Bandung, Indonesia. YM8RY,
14202 kc at 1317 gMmT1. 9IM2CP, 14072 kc at
1130 gMmT. OM2CP, 14072 kc at 1130 GMmT.
VKI9BS, 14206 kc at 1157 omtr. VK9DH,
14027 kc at 1107 amTt, QSL to WAG6TVH.
CRS8AI, 14042 kc at 1340 GMmT.

Zone 34: SA3TX, 14200 at 0600 gmT, QSL
to WA3HUP. 5AI1ITN, 21333 kc at 1915
GMT.

Two real stalwarts of the DX and Contest world
played major roles in the drama of the Ra, a
papyrus boat used by Thor Heyerdahl of Kon
Tiki fame to prove that the ancient Egyptians

could have sailed to the Caribbean. Dick

Ehrhorn, W4ETO, photo left, head of Signal

One, who furnished the gear for Ra, was in

charge of the daily communications via amateur

radio with the reed boat. W4ETO is always one

of the top five US stations in the CQ W.W. DX
Contests.

66 ® CQ e September, 1969

On the right in the photo is Herb Schoenbaum,

KVAFZ/WBVXO, winner of the 1968 CQ W.W.

DX C.W. Contest and runnerup in the Phone

portion. Herb is shown boarding the rescue ship

Shenendoah which stood by the Ra in its last
days.

San Diego DX Club

(This is the latest in the continuing series
of short stories dealing with the history and
activities of prominent DX clubs. It was
contributed by WB60OLR.)

The San Diego DX Club was founded 1n
1949 by a group of prominent San Diego
County DXers for the purpose of promoting
DX, good sportsmanship, and fellowship.

Notable among the club’s past activities 1s
its 1958 DXpedition to Clipperton Island
where operations were conducted under the
call sign FOSAT.

Since 1959 the San Diego DX Club has
operated the 6th Call Area QSL Bureau
which serves the over 40,000 California
hams. With an average volume of over 50,-
000 incoming cards per month it is probably
the largest QSL Bureau in the world.

Eligibility for membership requires the
attainment of either DXCC or WAZ. The
present roster number 22, with over half
having confirmed over 300 countries and
several on the Honor Roll. The officers are
Pat Herndon, WB6OLR, President; Walt
Manning, K6VZA, Vice-President; and Tom
Cairns, W6LAG, Secretary-Treasurer.

Those actively working in the QSL Bureau
are W6PT, K6CF, K6SDR, K6VZA, Wé6-
LAG., W6CHV, W6ID and WB60OLR.

From the Readers

de GM5AMS: In reference to the June list-
ing for ZA1AM, it appears that he is in the
same category as previous ZA stations. My

[Continued on page 89]
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Ist Edition

THE AMATEUR RADIO

DX HANDBOOK

DON MILLER, W9WN\

Rather than “Toot Our Own Horn”
we decided to present what the
Radio Society of Great Britain
(RSGB) had to say in their April

issue of Radio Communications
about The Amateur Radio DX
Handbook. See their review
pelow.
| A big gap in amateur radio publishing is filled by a new  suggestions for the station with the merits of various aerials
' book from CQ Magazine, the Amateur Radio DX Handbook, thoroughly covered.
| By Don Miller, WOWNYV. The best chapter in the book has the explanatory title of
Everything DX-wise concerning the radio amateur or SWL “ Working DX from the Home Station.” Especially useful !
| is included in the DX Handbook. It runs to 200 pages of con- here are language conversion tables for radio terms. Another |
| cise lext plus a mass of drawings, tables, graphs and pic-  chapter on contest working is one of the best analysis of |
tures. The amount of factual content 1s quite staggernng. contest work yet written while the piece on DX'ing from the |
WOWNV starts with an admirably straightforward survey  rare location should be compulsory reading for all DX |
of propagation, one of the best short treatments of the stations!
subject seen. He surveys the vanous bands from the DX Sundry other topics such as award chasing and mobile
point of view and then covers the many small factors that DX'ing are adequately covered. There 1S even a section on
make for efficient operation. Following this are sensible vhi uhf DX!
___-__-_____-___‘—_—_—--__-__-—_—-__v
Cowan Publishing Corp., 14 Vanderventer Ave., Port Washington, L.I., N.Y. 11050 :
THE AMATEUR RADIO DX HANDBOOK, $5.00 each, Postpaid |
S L TR e ol R RO i i
lStreef .................................................................................. 1y g Enclosed is $ ]
Cit S 7 i
BB o cnn ans s smenaR AP SA e s i oo Rl Rl S T | < ol Bl SR LI NS .
Y | P for copylies) |
New York City and State residents add applicable saoles tax. I
_-_-___-__---—_-_---__-_______----——-.

See page 110 for New Reader Service September, 1969 © CQ o 67




Calendar of Events

Sept. 6-7 LABRE Phone DX Contest
Sept. 6-7 VU2/4S7 Phone Contest
Sept 6-8 Washington St. QSO Party
Sept. 13-14 DARC WAE Phone Contest
Sept. 20-21 VU2/4S7 C.W. Contest
Sept. 20-21 SAC C.W. Contest

Sept. 20-22  Pennsylvania QSO Party
Sept. 24-26 YL "Howdy Days” Party
Sept. 27-28 SAC Phone Contest

Sept. 27-28 County Hunters C.W. Party
Sept. 27-29 MARC VE/W Contest

Oct, 4-6 California QSO Party

Oct. 4-6 CARTG WW RTTY Contest
Oct. 4-5 VK/ZL/Oceania Phone
Oct. 11-12 VK/ZL/Oceania C.W.

Oct. 4-12 Labanese DX Contest

Oct. 11-12 Floridora QSO Party

Oct. 11-12 TARU Region II Contest
Oct., 11-12 RSGB 28 mc Phone Contest
Oct. 15-16 YL-AP C.W. Contest

Oct. 18-19 Boy Scouts Jamboree

Oct. 18-19 KR6 DX Contest

Oct. 18-19 WADM C.W. Contest

Oct. 25-26 COQ WW Phone Contest
Oct. 25-26 RSGB 7 mc C.W. Contest I
Nov. 5-6 YL-AP Phone Contest

Nov. 8-9 RSGB 7 mc Phone Contest
Nov 8-9 ARRL SS Phone Contest
Nov. 15-16 ARRL SS C.W. Contest
Nov. 29-30 CQ WW DX C.W. Contest

C.W.—-Sept. 20-21

SAC DX Contest

Phone—Sept. 27-28

Starts: 1500 ¢MmT Saturday
Ends: 1800 ¢MT Sunday

It’s the world working the Scandinavians on

all bands, 3.5 thru 28 mc. The same station may
be worked on each band for QSO and multiplier
credits.

Classes: Single operator, multi-operator, both
single and mult1 transmitter.

Exchange: Five or six figures, RS/RST report
plus a progressive QSO nr. starting with 001.
Multi transmitter stations will use separate series
of numbers for each band.

Scoring: Each completed QSO counts 1 point.
The multiplier is determined by the SAC coun-
tries worked on each band. (LA, JW, JX, OH,
OHO, OX, OY, OZ, SM/SL/SK, Max. of 9 per
band.) :

Final Score: Total QSO points times the
total multiplier from all bands. Max of 45.

*14 Sherwood Road, Stamford, Conn. 06905.
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Contest Calendar

BY FRANK ANZALONE* W1WY

Score 1s determined on all band operation.

Awards: Certificates to the two top scorers,
both phone and c.w., in each country and each
US call area.

Logs: Date/time in GMT, station worked,
nnumber sent/rec’d, band and each new multi-
plier as worked. Also a summary sheet showing
the scoring, name and address in BLOCK LET-
TERS and a signed declaration that all rules
and regulations have been observed.

This year logs go to: N.R.R.L. Contest Com-
mittee, P.O. Box 21, Refstad, Oslo 5, Norway.

Pennsylvania QS0 Party

Starts: 2300 ¢MmT Saturday, September 20
Ends: 0200 cGMT Monday, September 22

This 12 annual party is sponsored by the Nit-
tany A.R.C. The same station may be worked
on different bands and modes for QSO points.

Exchange: QSO nr., RS/RST and QTH;
county for Penn. stations, ARRL section or
country for all others.

Scoring: Penn. 3 points for out of state con-
tacts, 1 point if with another Penn. station. Mul-
tiply total QSOs by ARRL sections and coun-
tries worked. Out-of-state stations, 1 point per
QSO multiplied by Penn. counties worked. (Max.
of 67.)

Frequencies: Activity will be found 75 kc.
from edge of each c.w. band. One phone, 3880,
7280, 14280, 21325. Check phone bands on even
GMT hours.

Awards: Certificates to first pace stations in
each ARRL section and country, 2nd and 3rd
place awards where activity justifies.

Awards also to the top Penn. and non-Penn.
scorer.

Mailing deadline October 20th to: Nittany
A.R.C.. P.O. Box 60, State College, Penn. 16801.

YL-RL “"Howdy Days”
Starts: 1800 cMT Wednesday, September 26
Ends: 1800 gmT Friday, September 28

Scores will be based on contacts between
licensed women operators only. All bands and
modes may be used, but only one contact with
each station is permitted. Cross-band and net
contacts do not count.

Scoring: Score 2 points for each YLRL mem-
ber worked, 1 point for each non-member. There
1s no multiplier.

Awards: Top scoring YLRL member will
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receive her choice of a YLRL pin, charm or
stationary. Non-member receives a year's mem-
bership in the YLRL.

Logs must be received by October 14th and
go to: Ebba Kristjansson, VESDZ, Box 71,
Colonsay, Sask. Canada.

County Hunters C.W. Party

Starts: 0000 gMmT Saturday, September 27
Ends: 2400 ¢MT Sunday, September 28

The County Hunters Net encourages mobile
and portable operation in less active counties.
The same station may be worked once on each
band, and again if QTH has been moved to
another county.

Exchange: QSO nr., RST, state, province or
country, and county for U.S. stations.

Scoring: Muluply number of QSO’s by num-
ber of different counties worked. (Mobiles calcu-
late their score on basis of total contacts within a
state.)

Frequencies:
28070.

Awards: Certificates to the top scoring sta-
tions in each state, province and country, with
100 or more points. And the top mobile in each
U.S. call area with operation from three or more
counties.

Logs: Date/time 1in GMT, station worked, ex-
change and band. Include a summary sheet
showing scoring and location, and a check sheet
of counties worked if 100 or more contacts are
made.

Mailing deadline November Ist to: C. W.
County Hunters Net, Att: L. B. Chebik, W4-
RNL, 245 Morning View Drive, Athens, Georgia
30601.

3575, 7055, 14070, 21070,

MARC VE/W Contest

Starts: 2300 gMT Saturday, September 27
Ends: 0200 cmMT Monday, September 29

The Montreal Amateur Radio Club has made
some worthwhile changes in the rules of this
year's contest. Power and bonus multipliers
have been eliminated and the log format
simplified.

Only contacts between W/K and VE/VO sta-
tions are valid of course, and you are permitted
20 hours out of the 27 hour contest period.
Times on/off must be indicated on the log. The
allowable off period 1s a minimum 15 minutes.

The contest 1s divided into two parts, phone
and c.w. and each must be scored separately.
Also two classes, single and multi-operator.

Exchange: QSO nr., RS/RST and QTH.
ARRL section for W/K's, geographical areas for
VE/VO's. (Provinces, total of 13).

Scoring: Count 2 points for each completed
QSO and multiply by number of sections
worked.

Frequencies: All bands may be used but it is
recommended that operation be in the “general”
portion of the bands.

See page 110 for New Reader Service

Awards: Certificates to the top scorers in
each section for both phone and c.w. entries.
Multi-operator awards will be made only in
sections with 3 or more entries. There are also
two Trophies, top US and Canadian winners.

Logs: Sheets should be columned as follows:
Band. time on/off, nr of QSO, time in GMT,
station worked, report sent/rec’d, nr. rec'd, sec-
tion, each new multiplier and QSO points. Sta-
tions making over 100 countacts must submit a
check list, and a summary sheet showing the
scoring, name and address in BLOCK LETTERS
and a signed declaration that all rules and reg-
ulations have been observed.

Mailing deadline October 3i1st to: MARC
Contest Committee, 676 Wiseman Ave., Outre-
mont, P.Q., Canada.

California QSO Party

Starts: 2000 gMT Saturday, October 4
Ends: 0200 emMT Monday, October 6

The 4th annual party i1s again sponsored by
the North Hills Radio Club. Use all bands and
modes. The same station may be worked once
on each band and mode.

Exchange: QSO nr., RS/RST and QTH.
County for Calf. stations, ARRL section or
country for others.

Scoring: Calif. multiply total QSOs by ARRL
sections and DX countries worked. Non-W6é6
stations multiply QSOs by Calif. counties
worked. (Max. of 58) Calif. may work other W6
stations but for QSO credit only. Additional
county credit may be claimed by non-W6’s for
each 6 different stations worked per county.

Frequencies: 3550, 3725, 3900, 7075, 7175,
7250, 14075, 14270, 21075, 21175, 21370,
28075, 28700.

Awards: First place certificates to the win-
ners in each of the 74 ARRL sections and DX
country. Additional awards in sections of high
activity.

Mailing deadline November 7th and logs go
to: John F. Minke, III, WAGJDT, 6230 Rio
Bonito Drive, Carmichael 95608. Include a large
s.a.s.e. for copy of results.

CARTG WW RTTY Contest

Starts: 0200 gMT Saturday, October 4
Ends: 0200 cMT Monday, October 6

The 9th world wide RTTY DX “Medallion”
Sweepstakes are again sponsored by the Can-
adian Amateur Radio Teletype Group.

Operation is limited to 36 out of the 48 hour
contest period. The 12 hour non-operating period
may be taken any time but in periods of not
less than 2 hours.

Use all bands 3.5 thru 28 mc, the ARRL
country list and the CPR zone map.

Exchange: Message nr., time in GMT, zone,
country and continent.

Points: Two point for contacts with stations

September, 1969 ©® CQ ¢ 69




in one’s own zone. Contacts with stations In
other zones, score points as listed in the ex-
change table. The same stations may be worked
on each band for contact and multipher points.

Multiplier: Each country worked on each
band, including one’s own, is a multiplier of one.
(ARRL list plus KL7, KH6 and VO).

Scoring: Total QSO points, multiplied by
sum of countries from each band, and again by
the continents worked. (Max. of 6.)

Awards: Certificates for high score in each
US and Canadian districts. And a total of 12
Medallions in many categories.

It's suggested you write to the CARTG for
log forms, and CPR map and exchange table.

LLogs must be received no later than Novem-
ber 30th and go to: C.A.R.T.G. 85 Fifeshire
Road, Willowdale, Ontario, Canada.

VK/ZL/Oceania DX Contest
Phone—October 4-5 C.W.—October 11-12

Starts: 1000 gMT Saturday
Ends: 1000 ¢MT Sunday

This year’s contest is run as part of New
Zealand’s Bi-Centenial Celebration and special
certificates, trophies and medallions will be
awarded.

Rules apply to stations other than VK/ZL.

Exchange: Usual 5 and 6 figures, RS/RST
plus a progressive 3 digit contact number start-
ing with 001.

Scoring: Oceania stations: 2 points for VK/
Z1. contacts, 1 point for rest of world. Outside
Oceania: 2 points for VK/ZL contacts, 1 point
for Oceania. Final score: Total points multiphed
by sum total of VK/ZL call areas worked on
all bands. (Single band scores are also accept-
able).

Logs: Must show in this order: Date/time in
GMT, station worked, number sent/rec’d, and
QSO points. Underline each new VK/ZL call
area worked on each band, and use a separate
log sheet for each band.

A summary sheet showing the scoring and
other pertinent information is also requested.
Your name and address in BLOCK LETTERS,
and include a signed declaration that all rules
and regulations have been observed.

Awards: Certificates to top scorers in each
country and call areas for W/K, JA and UA,
both on all bands and each individual band.

This year there will be additional awards of
plaques and NZART badges to the top scorers
in each continent and top world scores in the
different categories.

There are awards for clubs too. Their score
is figured on the total membership score from
both phone and c.w. contests. Stations must
indicate name of their club on their logs.

There is also a s.w.l. section, only VK/ZL
stations are to be listed. Include call of station
being worked and serial number sent. Log pro-
cedure same as above.
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Logs go to: NZART Contest Manager, Box
489, Wellington, New Zealand or 152 Lytton
Road, Gisborne, New Zealand. And must be
received on or before January 23rd, 1969.

Lebanese DX Contest

Starts: 0001 ¢MT Saturday, October 4
Ends: 2359 ¢MT Sunday, October 12

The Lebanese Amateur Radio Association
announces its 20th anniversary DX contest.

Objective: Work as many OD stations, on as
many bands as possible, either phone or c.w.
Each OD station may be worked once per
band.

Points: Contacts from Europe, Africa and
Asia count 1 point on 10, 15 and 20 meters; 2
points on 40; and 3 points on 80 meters.

Contacts from North and South America,
Oceania and Antartica count 2 points on 10, 15
and 20 meters; 4 points on 40; and 6 points on
80 meters.

Scoring: Final score is the total QSO points
from all bands, no multiplier.

Awards: Certificates to the high scorers in
each country and U.S. call area. And a silver
cup to each continental leader.

The “Top Banana” of the contest is invited to
go to Lebanon for a special presentation. In
cooperation with the Lebanese Ministry of
Tourism and through the courtesy of the Middle
East Airlines and the Cadmos Hotel in Beirut,
he will be provided transportation for two from
any point on the MEA route to Beirut, plus ac-
comodations for a week.

Logs: Must show date/time in GMT, station
contacted, band and points. Mailing deadline is
November Ist to: R.A.L. Contest, P.O. Box
1217, Beirut, Lebanon.

CQ WW DX Contest

Complete rules including a list of Special
Awards will be found on page 25 of this issue.
A brief-down was given in last month’s CAL-
ENDAR. No changes from last year’s rules.

Official log and summary sheets are available
from CQ. Indicate the amount you need and in-
clude a large s.a.s.e. with your request. Inter-
national log sheets are available for Canadians
from Daystrom Limited, 1480 Dundas Highway
East, Cooksville, Ont. Canada.

Editor's Notes

Shortly after the C.W. Contest results had
been completed, Anne and I boarded the M/S
Victoria and took off for a two week cruise
to the Caribbean.

We did not attempt to locate “*hams” in all
the islands we visited but we did have the
pleasure of meeting Alicia and Felix, KP4CL
and KP4CK, and spent a delightful day and
evening with them. And Paul, KP4CB who 1

[Continued on page 98]
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VHF

TODAY

BY ALLEN KATZ* K2UYH

DESPITE the existence of several v.h.f.
handbooks and hundreds of construction
articles, very little has been written on how
to get the devices described in these publica-
tions working. We shall concentrate this
month on the procedure for putting a newly
constructed power amplifier on the air. Due
to the fact that in many cases it i1s impossible
to duplicate a particular construction article
exactly, the techniques described here will be
mainly of the trial and error type. Further-
more, we shall discuss a vacuum tube circuit,
although many of the ideas suggested here
will apply equally as well to transistor amp-
lifiers.

To begin with, start at the input or grid
circuit. It should be checked with a grid dip
oscillator (g.d.o.) to make sure it resonates
at the frequency it is to be operated on. Most
g.d.o.’s will work well on 144 mc and even
on 220 mc. but will perform poorly (or will
not reach) on the higher bands. If you don’t
have a working g.d.o.. the following approach
may be taken. Disconnect any protective bias
circuit used with the amplifier and connect
the grid directly to ground through a resistor
and milliampmeter as shown in figure 1. The
size of the resistor and the value of the milli-
ampmeter will depend on the particular am-
plifier being tested. For a 4CX250 amplifier
(as the one described in the July 1968 VHF
CoLuMN) a 10K resistor and a 25 ma meter
would make good initial choices. Then, with
only heater voltage supplied to the amplifier
and driving power applied, tune the grid
circuit capacitor until the current registered
on the milliampmeter peaks. If maximum
current occurs at one extreme or the other
of the grid capacitor’s tuning range, the input
circuit must be modified accordingly until
the current peak occurs within the capacitor’s

*66 Skytop Road, Cedar Grove, N.J.
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tuning range. If the meter does not read any
current at all, reduce the value of resistance
and meter range until a reading is obtained.
If vou still cannot get any grid current read-
ing, something is drastically wrong with the
grid circuit or your driver is not functioning.

If transformer coupling is used, the size of
the input loop (along with its position) should
next be adjusted for maximum grid current.
A 4CX250B requires at least a 100 volts of
grid drive or 10 ma of grid current through
a 10K resistor for class C operation.

Once you are satisfied that the grid circuit
is performing properly, proceed to the plate
circuit. This circuit should also be checked
for resonance at the proper frequency before
plate (and screen) voltage is applied. Where
a g.d.o. i1s unavailable, there are several alter-
nate approaches. One method which we com-
monly use is to take advantage of the power
which feeds through from the input to output
circuits. Even in amplifiers which do not
require neutralization, this energy is usually
measureable. By placing a diode and micro-
ampmeter at the output as shown in figure
2A, the effect of the plate circuit on this
feed-through power may be determined. At
resonance, a sharp peak in the diode current
will occur. Hence the same procedure as
used for adjusting the grid circuit may be fol-
lowed to make the plate circuit resonate at
the proper frequency. At this point (if neu-
tralization is required) it may be also con-
venient to adjust the neutralization minimum
output indication.

Another method for determining the
resonant frequency of the plate circuit is
illustrated in figure 2B. In this method, an
r.f. source of the frequency the amplifier is
to be operated on (possibly the driver) is fed
into the output coupling loop and the final
tube itself is used as the diode. The procedure

hrd ‘E
LOOOging
Cag ?‘

[:l' i 'H"iq
Hower
I.rlpu‘!

srid I;
T £ -

- +
LOpadiin

Fig. 1 —A v.h.f.-u.h.f. amplifier grid circuit.
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otherwise 1s the same as in the previous case.
A third approach, referred to as the “suck
out”™ method is shown in figure 2C. In this
instance. a diode and a signal generator are
connected to the amplifier’s output. When the
signal generator is tuned to the resonant fre-

quency of the plate circuit, the diode current
will dip to a minimum value. This effect oc-
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Fig. 3—Common protective grid bias circuit.
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curs since the output circuit will absorb maxi-
mum power when excited at its resonant
frequency.

Once the resonance of the input and output
circuits has been determined and the neutrali-
zation adjusted, the proective bias may be
set. A typical bias supply is shown in figure
3. With no driving power applied, but with
plate (and screen) voltage on, the protective
bias voltage should be adjusted to a level
such that the plate current is zero or some
small value well within the plate dissipation
ratings of the amplifier. The above adjust-
ment 1S not necessary in some cases where
the protective bias voltage is specified in the
amplifier design.

Next, the final amplifier may be connected
to a dummy load or antenna through a direc-
tional coupler or some sort of powermeter,
and the power tested. If the output power
1s not quite up to what you had anticipated
do not get depressed (not yet). The output
coupling loop still has to be adjusted. Try dif-
ferent positions and sizes of output coupling
loops until you are satisfied that you are

[Continued on page 88]
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BY WILFRED M. SCHERER *
W2AEF

Manual for Eldico SBA-]

QuesTioN: Can you advise a source for a
manual, which 1 can buy or obtain on loan,
on the Eldico Model SBA-1? I have written
to several possible sources with negative re-
sults. Letters to Eldico have been returned
“moved, left no address”.

ANSWER: We have been unable to locate a
manual for the Eldico SBA-1, even by a
phone call to the former operators of Eldico.

We therefore are putting out a call to our
readers for help in this matter. Correspond-
ence related to such should be addressed
directly to the questioneer: W. C. Schroeder,
WAG6VSF, 501 North Poppy Street, Lompoc,
California 93436.

Locating Defective Antenna Traps

QuesTioN: How can I find a defective trap in
my TA-33Jr antenna. When its windy, even
just a calm breeze, I hear a click and the
signal comes up; then another click and the
signal goes down. Its not a mechanical part,
as I've checked everyvthing, made sure all

screws are tight, etc. There must be a defect-
Ive trap.

ANSWER: The possibility of a defective an-
tenna trap may be determined by lowering
the antenna and then checking the resonant
frequency of each trap using a g.d.o. While
doing so, wiggle or shake the trap and note
whether or not the resonant frequency
shifts. If it does, the trap is defective. In
making these tests it would be best to remove
the trap from the antenna; otherwise the
adverse effects may be indicated due to other
causes.

We have a feeling that your problem is not
caused by a trap, but is due to some other
poor connections such as a corroded joint,
feedline connectors or a defective transmis-

*Technical Director, CQ.
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sion line. You might localize this by shaking
various sections of the antenna or feedline,
particularly at joints or the connectors.

Also make sure the problem is not due to
a defect in your receiver. Monitoring the
s.w.r. while the transmittér is on is a good
way to determine if the problem actually
exists in the antenna system. This would be
indicated by a changing s.w.r.

Gonset Communicator and Linear
Amplifier Improvements

QuesTION: I should like some information on
improving the performance of a 6-meter
Gonset Communicator and Linear Amplifier.
Is there a replacement for the 8267 Will the
826 or a replacement take the increased volt-

age if silicon diodes are used instead of the
S5U4?

ANSWER: The only data we have on Gonset
Communicator improvements will be found
in CQ for January 1957, page 30, under the
title of “"W6TNS’s Communicator Notes”.
Xerox'ed copies of the article are available
at $1.00 each from our Circulation Depart-
ment

Besides a general run-down, the article
describes a tubeless v.f.o., improving receiver
stability, a high-power linear using a pair of
829B’s, receiving c.w., plug-in S-meter,
external modulator for better modulation,
TNS noise limiter/squelch, m.c.w. transmis-
sions, low-noise pre-amp, and data on com-
munications relays.

We know of no direct replacement for the
826's in the linear. Use of silicon-diode rec-
tifiers should be okay in place of the 5U4
vacuum-tube rectifier. The increased voltage
should not be significant as far as the tubes
go and if it i1s not above the breakdown ra-
tings of other components,

Meter Repairs

QuEesTION: I have two burned-out 3” Triplett
meters. One 1S a 0-1 ma unit, the other is a
0-2500 v.d.c. one, 1000 ohms-per-volt. Do
vou know of any meter repair shops in
Chicago, Detroit or Cleveland? I tried Trip-
lett and they said they do not do this work.

ANSWER: One meter-repair shop we know of
1s located in New York: Nillson Electric
Lab., Inc., 103 Lafayette Street, New York,
N.Y. 10013. The cost of repairing a burned-
out meter usually runs $7-$11. If the cost is
not justifiable for the type meters you wish
repaired, they may be replaced with less
expensive surplus meters. A 0-2500 volt,
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1000 ohm-per-volt meter can be set up using
a 0-1 ma meter with a 2.5 megohm series-
dropping or multiplier resistor.

If you wish to send meters for repair in
New York, we suggest you use United Parcel
for the shieper.

Overheated Bypasses

QuesTioN: The bypass capacitors around the
6146 tube in my DX-60B transmitter badly
overheat. There are all .005 mf and the
solder at the connections usually is molten
after 15 minutes of operating. How can I
remedy this?

ANSWER: This 1s a most unusual situation,
especially if all the capacitors heat exces-
sively, but the suspicion is that this takes
place with only those at the cathode term-
inals (Chis, C17 & Cis). The cause may be
self-resonance in the capacitors or with the
internal tube leads at a point near your oper-
ating frequency, causing high r.f. current
through the capacitors. This might be traced
down by noting if the heating occurs on all
bands or near only a particular frequency on
a band.

If the problem exists only around a given
frequency range, capacitor resonance would
be the prime suspect, in which case the par-
ticular batch of capacitors supplied with your
unit may just happen to resonate at a bad
spot (.005 mf discs often resonate around 7
and 30 mc). Try changing the capacitors to
0047, .0062 or .0068 mf. On the other hand.
you might try changing the lead lengths,
slightly, on the present ones. The problem
also may be due to parasitics. Make sure the
parasitic suppressor, PC, at the plate of the
6146B is okay. Also check the neutralization.

Filter-Capacitor Failure

QuEesTiON: One of the electrolytic filter ca-
pacitors in my DX-40 power supply keeps
blowing out. This happens when the trans-
mitter is on and switched to the c.w. position,
but I am not transmitting at the time. I
changed the capacitors to 600-volt ones in-
stead of the original 450-volt ones and re-
duced the value of their shunting resistors by
one-third. This worked alright for a week and
then one of the capacitors blew. What do
you think is the cause?

ANSWER: The cause of the capacitor failure
in this case may be due to high voltage spikes
that could occur through arcing on a defect-
ive rectifier-tube socket. A socket replace-
ment might provide a solution. Also try
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another rectifier tube, since the base on the
present one may have a carbonized arc-trail
either inside or outside of it.

Pin 1 of the socket is used as a tie point
for one end of the filter choke, so arcing
may be occuring at this point. Also make
sure the insulation on the h.v. a.c. and d.c.
leads has not deteriorated.

Another possibility of the trouble is a
defective filter choke or power transformer
and poor connections that could cause arcing
or high inductive-voltage kickbacks.

Further checks may be made to localize
the source of the problem by using a volt-
meter at various points to monitor the d.c.
voltages under key-up conditions for determ-
ining if and where excessive voltages appear
either in a steady state or as intermittent
fluctuations.

Panadapter for HRO-60

QuEsTION: Do you know of any panadapter
that can be used with the HRO-60 receiver?

ANSWER: With the HRO-60, a panadapter
will have to be a 455 kc 1.f. job for receiver
frequencies below 7 mc. A 1990 kc one for
frequencies above 7 mc will be needed.

The only panadapter that we know of that
will fit the bill is the Heathkit SB-620 Scan-
alyzer, inasmuch as it may be wired for either
a 455 kc or a 1990 kc i.f. For 1990 kc vou
use the components designated for 1680/
2075 kc. The panadapter input connection
should be made through a small value coupl-
ing capacitor to the plate (pin 5) of the first
mixer, Va.

Weather-Satellite Picture-Receiving
Equipment

A recent release by NASA is an 85-page
publication “Weather Satellite Receiving
Stations”, a report by Charles H. Vermillion.
It describes how to build and operate your
own gear for receiving and recording Auto-
matic Picture Transmissions (APT) from
Weather Satellites. The equipment includes
a beam antenna, an antenna-mounted 136
mc f.e.t. pre-amp, a 136 mc f.e.t. converter,
an associated 17.55 mc crystal-controlled
vacuum-tube f.m. receiver with video detect-
or and a solid-state electronics system using
transistors and IC’s for operating an oscil-
loscope from which the pictures are photo-
graphed. Photographic data is included.

[Continued on page 88]
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BY GEORGE JACOBS.* W3ASK

ANOTHER sign now indicates that the peak
of the present sunspot cycle may have taken
place during November, 1968. The Swiss
Solar Observatory reports a mean sunspot
number of 102 for June, 1969. This results in
a smoothed sunspot number of 110 centered
on December, 1968. This is slightly lower
than the peak value of 111 recorded during
November, and may indicate the beginning
of the downward trend for the present cycle.

September Propagation Charts

September is the one month of the year in
which both short-skip and DX propagation
charts appear at the same time. The need for
both sets of charts results from the marked
secasonal change in propagation conditions
which generally takes place on the high fre-
quency. bands during September. The short-
skip charts in this month’s column are valid
through November 15, while the DX charts
are valid through October 15.

During September a greater number of
DX openings are expected during the day-
light hours on 10, 15 and 20 meters, although
these bands will close somewhat earlier than
during the summer months. Improved night-
time DX propagation conditions are forecast
for 40, 80 and 160 meters, with considerably
lower static levels and with the bands re-
maining open somewhat longer than during
the past few months.

During September, and continuing through
the early fall season, there is a noticeable
improvement in h.f, propagation conditions
on long circuits between the northern and
southern hemispheres. ‘

This should result in more frequent DX
openings between the USA and such areas as
South America, South Africa and Austral-
asia, etc., on all amateur bands between 10
and 160 meters.

*11307 Clara Street, Silver Spring, Md. 20902.
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LAST MINUTE FORECAST

Day-to-Day Conditions and Quality for
Sept. 1, through Oet., 15, 1969

Forecast Rating & Quality
Days (2) (1) (4) (3)

Above Normal: 7, 10, 24, B B-C A A-B

27.6

Normal: 1-2, 5-6, 8-9,11-13, . A-B B
15-16, 21-23, 25-26, 28-29.
2-H, 7-9, 11-15

Below Normal: 3-4, 14, 17, D E B-C C-D
19-20, 30, 1, 10, 13, 15

Disturbed: 18. 14 E E C-D D-E

How To USE THESE CHARTS

The following is an explanation of the symbols
shown above, and instructions for the use of the
CQ propagation predictions:

1—Enter Propagation Charts on following pages
under appropriate band and distance or geograph-
ical area columns. Read predicted times of band
openings at intersection of both columns.

2—Following each predicted time of band opening
is a forecast rating which indicates the relative
number of days the band is expected to open during
each month of the forecast period. The higher the
rating, the more frequent the opening, as follows:
(4) band open more than 22 days each month: (3)
between 14 and 22 days; (2) between 2 and 13 days;
(1) less than 7 davs.

On the “Short-Skip" Chart where two numerals
are shown within a single set of parenthesis, the
first applies to the shorter distance for which the
forecat is made, and the second to the greater dis-
tance., Note the forecast rating for later use.

3—-With the forecast rating noted above, start
with the numbers in parenthese at the top of the
“Last Minute Forecast” appearing above. Read
down the table for a day-to-day forecast of propa-
gation conditions in terms of Above Normal (WWV
rating higher than 6): Normal (WWYV rating 5-6):
Below Normal (WWYV rating 4): Diste bed (WWYV
rating less than 4). The letter svi.bols (A-E)
deseribe reception econditions (signal quality, noise
and fading levels) expected for each dav of the
month and have the following meaning: (A—ex-
cellent opening with strong, steadyv signals:; B
good opening, moderately strong signals, little
fading and noise: C—fair opening, signals fluctu-
ating between moderately strong and weak; D—poor
opening, signals generally weak and considerable
fading and noise; E—poor opening, or none at all.

4—-This month's Propagation Charts are based
upon a transmitter power of 75 watts ew.; 150
watts s.8.b., or 300 watts d.s.b., into a dipole anten-
na one quarter-wave above ground on 160, 80 and 40
meters and a half-wave above ground on 20, 15 and
10 meters. For each 10 db inerease above these refer-
ence levels, reception quality shown in the “Last
Minute Forecast” will improve by one level; for each
10 db loss reception will become poorer by one level,
h—lLaoeal Standard Time for these predictions is
based on the 24-hour system.

6—These Propagation Charts are valid through
Nov. 15, 1969, These Charts are prepared from
basie propagation, data published monthly by the
Institute for Telecommunication Sciences And
Aeronomy of the U.S. Dept. of Commerce, Boulder,
Colorado,

V.H.F. lonospheric Openings

Although solar activity may be decreasing,
the level 1s still high enough to permit at least
an occasional F-laver 6 meter opening this
September between the USA and South
America, and perhaps also with South Africa
and Australasia.

Propagation favors the southern half of the
USA, and the best time to look for these
openings is between noon and sundown local
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time, especially after the middle of the month.

Trans-equatorial, or TE-scatter propaga-
tion should be possible on 6 meters virtually
every night during September, between most
areas of the USA and Central and South
America. The optimum time period to look
for TE openings is between 8 and 11 p.M.,
local time at the path mid-point.

Although the summertime sporadic-E
propagation season usually comes to an end

during September, some 6 meter short-skip

openings are still likely to occur over dis-

tances ranging between approximately 1000

and 1300 miles. Some v.h.f. ionospheric
openings may also result from an increased

level of auroral activity expected during
September. Check the *“Last Minute Fore-
cast” at the beginning of this ¢olumn for

below normal, as these are the days on which
auroral type openings are likely to occur dur-
ing the month.

Meteor activity is generally at a very low
level during September. No major meteor
showers are scheduled, and few, if any sig-
nificant meteor-scatter openings are likely to
take place.

CQ DX Contest Special

This year’s CQ Worldwide DX contest will
be held on the following dates:

Oct.

IN_F

— o

6 Phone section

Nov. 29-30 C.W. section

As has been the practice for the past 18
years, next month’s Propagation Column will
be devoted to a special, comprehensive fore-
cast which will include both contest sections.

periods that are forecast to be disturbed or 73, George, W3ASK
September 15-October 15, 1969 East 09-11 (1) | 06-08 ()| 11-13 (1) | 19-00 (1)
Africa 11-18 (2) | 08-12 (2) | 18-16 (2)
. s : 13-15 (3) |12-14 (3) | 16-20 (3)
TIME ZONE: EST (24-Hour Time) 15.16 (2 |14.16 (6 | 20-00 (2)
16-17 (1) |16-18 }'3; 00-02 (1)
ISA TO: 18-10 (2
EASTERN USA TO: St
Central 08-10 (1) | 07-08 (1) | 06-07 (1) | 19-22 (1)
10 15 20 40/80 & South 19-21 (1) | 0R-10(2) | 07-09 (2) | 04-06 (1)
Meters Meters Meters Meters Asia lﬂ-ll (1) | 09-11 (1)
Western 07-09 (1) | 07-08 (1) | 01-03 (1) | 17-18 (1) el }E-g EH
& Central | 09-10 (2) | 08-10 (2) | 03-05 (2) | 18-20 (2) l 21.00 (1)
Europe 10-12 (3) | 10-13 (4) | 05-09 (3) | 20-22 (3) eas
& North 12-14 (2) | 13-14 (3) | 09-11 (2) | 22-01 (4) South- 10-13 (1) | 07-08 (1) | 05-07 (1) | 05-07 (1)
Africa 14-15 (1) | 14-16 (2) | 11-14 (3) | 01-02 (3) east 18-20 (1) | 08-10 (2) | 07-09 (2)»
16-18 (1) | 14-16 (4) | 02-03 (2) Asia 10-12 (1) | 09-11 (1)
16-20 (3) | 03-04 (1) 12-14 (2) | 14-17 (1)
20-01 (2) | 19-21 (1)* 14-18 (1) | 19-20 (1)
21-00 (2)° 18-20 (2) | 20-23 (2)
00-03 (1)® 20-21 (1) | 23-01 (1)
Northern | 08-09 (1) | 07-08 (1) | 02-05 (1) | 17-19 (1) Far 08-10 (1) | 07-08 (1) | 06-07 (1) | 05-07 (1)
Europe & 09-12 (2) | 08-09 (2) | 05-07 (2) | 19-03 (2) East 17-19 (1) | 08-10(2) | 07-09 (3)
European | 12-13 (1) |09-12 (3) | 07-10 (3) | 03-04 (1) 10-12 (1) | 09-11 (2) |
USSR 12-13 (2) | 10-12 (2) | 20-08 (1)* 15-17 (1) | 11-13 (1)
18-15 (1) | 12-16 (3) 17-19 (2) | 17-19 (1)
16-18 (2) 19-21 (1) | 19-22 (2)
18-20 (1) 22-00 (1)
Eastern 08-09 (1) | 07-08 (1) | 06-08 (2) | 18-20 (1) S Eﬂ
Mediter- | 09-11(2) |08-11 (2) | 08-14 (1) | 20-23 (2) > _|_
ranean & | 11-13 (1) | 11-13 3) | 14-16 (2) | 23-00 (1) South 08-14 (1) |07 08 (1) | 11-19 (1) | 00-01 (1)
Middle 13-15 (2) | 16-20 (3) | 21-28 (1)* Pacifie 14-16 (2) | 08-10 (2) | 19-21 (2) | 01-02 (2)
East 15-17 (1) | 20-22 (2) & New 16-18 (3) | 10-13 (1) | 21-23 (3) | 02-05 (3)
22.00 (8) Zealand 18-19(2) |13-16 (2) | 23-01 (4) | 05-07 (2)
00-02 (2) 19-21 (1) | 16-20(3) | 01-03 (3) | 07-08 (1)
02-06 (1) 20-21 (2) | 03-07 (2) | 08-07 (1)*
West & l 08-11 (1) | 06-08 (1) | 04-07 (2) | 19-22 (1) P
Central 11-13 (2) | 08-12 (2) | 07-14 (1) | 22-01 (2) . .om
Africa 18-15 (4) | 12-14 (3) | 14-16 (2) | 01-08 (1) Australia | 09-11 (1) |07-08 (1) | 06-08 (2) | 02-04 (1)
15-16 (3) | 14-16 (4) | 16-17 (3) | 00-02 (1)* 15-16 (1) | 08-09 (2) | 08-10 (3) | 04-06 (2)
16-17 (1) |16-18 (3) | 17-20 (4) 16-18 (2) |09-11 (3) | 10-12 (2) | 06-07 (1)
18-19 (2) | 20-23 (3) 18-20 (1) |11-18 (2) | 12-15 (1) | 04-06 (1)°
19.21 (1) | 23-02 (2) 13-16 (1) | 15-17 (2)
02-04 (1) 16-19 (2) | 17-20 (1) |
South 08-10 (1) |06-10 (1) | 05-07 (2) | 18-21 (1) S ize %
1213 (1) |11-12 (3) | 14-15 (2) | 23-01 (1) 03-06 (1)
12-14 (4) | 15-18 (3) | 22-00 (1)* o
14-15 (3) | 18-23 (2)
15-16 (2) | 23-02 (3) Northern 07-08 (1) |05-06 (1) | 02-04 (2) | 18-19 (1)
16-17 (1) | 02-03 (2) & Central 08-09 (2) |06-07 (2) | 04-06 (3) | 19-20 (2)
03-05 (1) South 09-18 (4) [07-10 (4) | 06-00 (4) |20-08 (4)
=  America 13-16 (3) |10-12 (3) | 09-14 (2) | 03-05 (8)
16-18 (2) [12-17 (1) | 14-16 (3) Iuﬁ*ﬂﬁ {2;
*Predicted times of 80 meter openings. Openings on 160 18-19 (1) |17-19 (3) | 16-22 (4) }06-07 (1
meters are also likely to occur during those times when 19-20 (2) | 22-02(3) }20-22 f]}]:
80 meter openings are shown with a foreeast rating of 20-21 (1) 2-(3) 22-08 (£)°
(2), or higher. 03-05 (1)*
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- i 2-04 (1
Brazil, | 07-08 (1) | 06-07 (1) [ 09-15 (1) [20-28 (1)  Far 1718 (23 | 1315 (1) | 07-08 (2) | 04.08 )
v R (e i e b S 18-19 (1) | 15-17 2) | 08-10 3) | 06-08 (1)
Uruguay | 13-14 (2) | 13-15 (2) | 19-00 (4) | 00-05 (1) 20-21 (2) | 12-16 (1)

14-15 (3) | 15-16 (3) | 00-03 (3) 21-22 (1) | 16-20 (2)

15-17 (4) | 16-19 (4) | 03-05 (2) 3 20-22 (1)

17-18 (2) | 19-21 (3) | 05-07 (3) 22-00 (2)

18-19 (1) | 21-22 (2) | 07-09 (2) 00-02 (1)

e AL o3 07 (2) | 23-00 (1)
sound, © | TV 1072 | 1721 () | 0008 (8  Dahe 1416 (2) | 12.16 (2} | 07-10 &) | 6008 ®
Sound, " y 2 -18 (3) | 16-18 (4) | 10-12 (2) | 06-07 (2

: 7-20 (3) | 21-00 (8) | 04-06 (1) & New 16-18 ( ;
SIRMECION 2021 fz; 00-03 (2) | 03-05 (1)*  Zealand 18-19 (2) g Eg 11 % e EH‘,
21-22 (1) | 03-07 (1) 19-21 (1) 22-55 M | 1921 @ | 03-06 (23
07-09 (2) e 21-23 (4) | 06-07 (1)*
09-10 (1) 923-03 (3)
Australia 09-11 (1) 07-?3 EH g:}*g;‘[ ﬁ-‘; gé:gg g;
; i i 16-18 (3) | 14-16 (3) | 08-10 (: -
TIME ZONES: CST & MST (24-Hour Time) 18-19 (2) | 16-18 ) | 1012 @)
19-21 (1) % :—gf ;‘j; } ;-;-{llg E;;
CENTRAL USA TO: 21-22 (1) | 00-03 (3)
North 07-08 (1) | 06-07 (1) | 06-09 (4) | 18-19 (1)
& Central | 0809 (2) | 07-08 (2) | 09-11 3) [ 19-20 @
South 09-12 (3) | 08-10 (4) | 11-15 (2) [ 20-00
10 15 20 40/80 America 12-15 (4) | 10-13 (3) | 15-17 (3) 00-04 (4)
Meters Meters Meters Meters 15-17 (2) | 13-16 (4) | 17-21 (4) | 04-05 (3)
17-18 (1) | 16-18 (3) | 21-00 (3) | 05-06 (2)
Western 08-10 (1) | 07-09 (1) | 05-06 (1) | 17-19 (1) 18-19 (2) | 00-02 (2) | 06-07 (1)
& Central 10-12 (2) | 09-11 (2) | 06-08 (2) | 19-22 (2) 19-20 (1) | 02-04 (1) | 19-22 (1)*®
Europe 12-13 (1) | 11-13 (3) | 08-12 (1) | 22-00 (3) 5 04-06 (2) | 22.04 (2)*
& North ek dl e - 0 et 04-05 (1)°
s 5-16 5= -
il P 1502 @) | 2022 (1) Brazil 07-08 (1) | 05-06 (1) [ 08-15 (1) | 20-23 (1)
22-02 (1) | 22-00 (2)* A vornonts 08-12 (2) | 06-07 (2) | 15-1T7 (2) | 23-08 (2)
£ ; TR 103 3-05 (1)
g 00-01 1)°  Cpile & LW | Sl 1IN | Ak e (1ye
Northern 09-12 (1) | 07-08 (1) | 05-06 (1) | 19-22 (1) Uruguay 14-1% {.':1 | IIE-:E ;{; 9302 (3)
g 08-12 (2) | 06-08 (2) | 22-00 (2) 'F“: ' {I,} 1518 (4) | 02-05 (2)
European 12-14 (1) | 08-11 f;g 00-01 (1) :L; E‘i; 18-19 (3) | 05-07 (3)
USSR Py 52} . 19-21 (2) | 07-08 (2)
J00-08C1) }  ____  McMurdo | 16-19(1) | 10-15 (1) :g;g {EEI; 23-06 (1)
Eastern 09-12 (1) | 07-08 (1) f 05-06 (1) | 19-22 (1) ARG, }g-:fﬂl EE; 20-02 (3)
Mediter- 08-10 (2) | 06-08 (2) | 20-22 (1)*  Antarctica 19.91¢5)/| ‘02 04 )
ranean & 10-12 (3) | 08-13 (1) zi -292 {i} 04-06 (1)
Middle 54 B R ‘ | "] 06-08 (2)
=15 =
East 13-15 1091 ﬁ% 08-09 (1) |
21-23 (! i
Jﬁg*g‘l’ E'ﬂ TIME ZONE: PST (24-Hour Time)
-11 (1) | 06-09 (1) | 04-07 (2) | 19-22 (1) WESTERN USA TO:
Central ﬁ-%ﬂ EE: 09-12 (2) | 07-14 (1) | 22-00 (2)
Africa 13-15 (3) | 12-14 (3) | 14-16 (2) | 00-01 [1}* o~ - 20 10/80
RCE ;é-}'? l.i:;]} 115'-:1-3 {E:I!; g Meters Meters Meters Meters
16-17 (1) Al Bt e 08-11 (1) | 07-08 (1) | 05-06 (1) | 19-20 (1)
19-20 (1) | 22-01 (2) Europe 08-12 (2) | 06-09 (2) | 20-22 (2)
01-04 (1) & North 12-14 (1) | 09-11 (1) | 22-23 (1)
! oot 21-23 (1) | 11-13 (2) | 20-22 (1)*
South 08-10 (1) | 06-08 (1) | 05-07 (2) | 19-20 (1) Afriea 2 T
Africa 10-12 (2) | 08-11 (2) | 07-18 (1) |20-22 (2) 16-18 (2)
12-13 (1) | 11-12 (8) | 13-15 (2) | 22-00 mﬂ 18-20 (1)

IRIE (0 | 2548 1) | 20-22 1 22-00 (1)

14-15 (3) 21 (2

15-16 EE] 21-23 (3) Central 07-08 (1) | 05-06 (1) | 19-23 (1)

16-17 (1) | 23-00 (2) & Northern 08-10 (2) | 06-08 (2)

e Teag et

East 10-12 (1) | 08-09 (1) | 12-14 (1) | 20-23 (1) Elé';;“ﬁ‘f““ gl 16-18 (1)

Afriea 12-15(2) | 09-12 (2) | 14-16 (2) o 20-22 (1)
15-16 (1) | 12-16 (3) | 16-19 (3) 19-22 (1)

16-17 (2) | 19-22 (2) Eastern 08-10 (1) | 07-08 (1) | 04-06 (1) -

s b

& 10- -
07-09 (1) | 08-10 (1) | 06-07 (1) | 05-07 (1) ranean 19.21 (1) | 15.15 (2)
18-20 (2) | 17-18 (1) | 07-09 (2) |18-20(1)  Middle 5-18 (1
I Seh 18-20 (2) | 09-11 (1) East }';'_21 .!2;
s sbll Bop gt 21-22 (1)
- Tt | |l | e [P0
-11 (1) | 08-10 (1) | 06-07 (1) | 04-07 (1)  Central ; . .
ﬁ?ﬁhem }f-wfzf 10-12 (2) | 07-08 (2) ALrich i, Erer E; | 1515 fg
12-14 (1) | 12-14 (1) | 08-10 (3) 16-17 (3) | 15-17 (3)
16-17 (1) | 17-18 (1) | 10-12 (2) 17-18 (2) | 17-19 (3
17-18 (2) | 18-19 (2) | 12-18 (1) | ‘ 18-19 (1) | 19-22 (3)
18-19 (1) | 19-21 (1) éﬁ; ﬁ; 2200 (2)
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East 10-12 (1) | 08-13 (1) | 06-08 (1 -22 (1 5-
Afrieca 12-14 (2) | 13-16 (2) 1?:*14 En}r g e September 15-October 15, 1969
14-15 (1) | 16-18 (1) | 14-16 (2)
16.18 (3) LocAL STANDARD TIME AT PATH MIDPOINT
18-20 (2)
_{ 20-22(1) | (24-Hour TIME SYSTEM)
ic;_ut:h 33-;:}9 E{}}J 06-08 (1) | 00-06 (1) | 18-21 (1)
riea 9-11 (2) | 08-11(2) | 06-08 (2 : : :
118 (3 | 1118 E.ﬁ s H Distance From Transmitter (Miles)
13-15 (2) | 12-15 (2
15-16 (1) | 15-19 (3) Banid
- 1 | | 19-00 (2) | (Meters)in-250 250-750 730-1300 | 1300-2300
‘entra 08-10 (1) | 07-10 (1) | 06-07 (1) | 05-0 : f 5 -
% South 16180y | 1518 | o710 E_}; Iﬁ.zg EH 10 | Nil 09-14 (1) 07-09 (1) | 07-08 (1-2)
Asia 16-18 (2) | 10-12 (1) 00-11 {1-2) | 08-09/(1=8)
18-20 (1) | 16-18 (1) 11-13 (1-3) | 09-13 (3-4)
18.21 (2} 13-14 (1-4) | 13-14 (4)
3100 (1) 14-16 (0-3) | 14-16 (3)
R T ST hrw R Pt P v | (T Rl M B . i =T =, 16-18 (0-2) | 16-17 (2-8)
Southeast 08-09 (1) | 08-09 (1) | 02-06 (2) | 00-02 (1) 18-21 (0-1) | 17-18(2)
Asia 09-10 (2) | 09-11 (3) | 06-08 (3) | 02-05 (2) 18-19 (1-2)
}n{é ((H :1;{ El; 08-11 (2) | 05-07 (1) _ 19-21 (1)
5-16 (1 5-17 (2) | 11-18 (1) 15 | Nil 07-09 (0-1) | 07-09 (1-2) | 07-08 (2)
T R AL B 09-13 (0-2) | 09-13 (2-4) | 08-09 (2-3)
: | ;3-5;, a 13-14 (0-3) | 13-14 (3-4) | 09-16 (4)
e L | ) | 14-16 (0-2) | 14-18 (2-4) | 16-19 (3)
Far 14-15 (1) | 08-10 (1) | 06-07 (2) | 00-02 (1) 16-21 (0-1) | 16-19(1-3) | 19-21 (2-3)
East 15-17 (2) | 13-14 (1) | 07-09 (4) | 02-07 (2) 19-21 (1-2) | 21-22 (1-2)
17-19 (1) | 14-16(2) | 09-12 (3) | 07-08 (1) 21-07 (0-1) | 22-00 (1)
:S-AR 1{[1}] 12-14 (2) | 02-06 (1)* 00-07 (1-0)
-20 (2) | 14-19 (1) 20 | 11-13 (0-1) | 07-09 (0-3) | 07-09 (3-4) | 07-09 (4)
20-22 (1) l ﬂ-gt {E} 13-16 (0-2) | 09-11 (0-4) | 09-16 (4) 09-15 (4-3)
Eé_ﬁ? E-EJ 16-21 (0-1) | 11-16 (2-4) | 16-21 (3-4) | 15-21 (4)
e 11 16-21 (1-3) | 21-00 (2-3) | 21-23 (3-4)
- TSN RS e -06 41) L 21-02 (0-2) | 00-02 (2) | 23-00 (3)
02-07 (0-1) | 02-07 (1) 00-02 (2)
ff-;:mgg 12-12 (1) | 06-08 (1) | 05-06 (2) | 21-22 (1) 02-07 (1-2)
i - A - 2 - H e TRV '
% e Bl fenpd @ e @) 40 [ 07-00(2.3) | 07-09 (3-4) [ 0709 (4-2) | 07-09 (2-1)
Zealand 17-19 (2) | 12-16 (2) | 10-12 (2) | 22-01 {-I'}* ﬁ“-lg (4) ﬂﬂ-l! (4-3) il q 1 ﬂ?_] > (1-0)
19-21 (1) | 16-18 (3) | 12-16 (1) | 01-04 (2)* ] B e 6o 8 (o g o f B Lol
1850 o] 1518 15 | edbe Gle 20-22 (2) 15-17 (4-3) | 15-17 (3-2) | 17-19 (3-2)
20-22 (3) 18.95 (8} : 22.05 (1) 17-20 (4) 17-20 (4-3) | 19-20 (3)
502 | 30-00 40 05-07 (1-2) | 20-22 (2-4) | 20-00 (4) 20-06 (1)
m}'m 0 | go-02 2 2200 (1-4) | 00-06 (3-4) | 06-07 (3)
X 02.04 (2) 00-05 (1-3) | 06-07 (3) (8) -
005 (1) | 05-07 (2-3) i{:a-zj — (2-8)
A | o s [aasemm | worm. O | Jeli | At L ss s | taieio
13-15 (2) | 07-09 (3) | 20-22 (2) | 01-02 (2) e o -11 (4-1) | 08-16 (1-0) | 08-16 (0)
1517 @ | 09.12 2 | 22.06 @) | 02-05 (3) 18-23 (4) 11-16 (3-1) | 16-18 (2-1) | 16-18 (1)
17-18 (2) | 12-16 (1) | 06-09 (4) | 05-07 (2) 23-06 (3-4) | 16-18(3-2) | 18.21(4-2) | 18-21 42)
18-20 (1) | 16-18 (2) | 09-11 3) [ 07-09 (1) R i | e e s
18-20 (3) | 11-12 (2) | 01-08 (1)* 03-05 (4-8) | 03-05 fg--l
20.51 (2) | 1214 (1) | 03-05 (2)* ~—d—o Jod 5 05-06 (4-2) | 05-06 (2-1)
21-22 (1) | 05-06 (1)* 160 ]ﬁ-iﬂ fll-ﬂ] 1‘?—19 (1-0) | 19-20 {1-ﬂ]T 20-22 (1-0)
Northern | 07-00 (1) | 06-07 (1) | 05-07 (4) | 18-20 (1) -ﬁ'ﬁ? f‘;;” %3'52 H}a) 3233 ‘2'” ﬁ%‘“g e
& Central | 09-11 (3) | 07-09 (3) | 07-09 (3) | 20-01 (3) 05-07 (3-2) | 0207 (3- S e
South 11-13 (4) | 09-11 (2) | 09-14 (2) | 01-03 (2) ?,'—‘-"?}r. ?,-‘{?_. ?,:"5'7' [{:3'2} “:'ni} (&-1) 1 05-07 4Lty
Amerieca 13-15 (3) | 11-14 (3) | 14-16 (3) | 03-06 (1) ﬂ{','t; (1-0 ,}‘ 2-1) | 05-07 (1) 5 “'f]
15-16 (2) | 14-16 (4) | 16-22 (4) | 19-21 (1)* - it B Bl L SOOI £ o L
16-17 (1) | 16-18 (3) | 22-00 (3) | 21-02 (2)*
18-19 (2) | 00-05 (2) | 02-04 (1)*
19-20 (1) |
Brazil, 06-08 (1) | 05-06 (1) | 05-14 (1) | 20-23 (1) Hawan
Argentina, | 08-11 (2) | 06-08 (2) | 14-16 (2) | 23-01 (2)
Chile & 11-13 (3) | 08-12 (1) | 16-18 (3) | 01-03 (1) OPENINGS GIVEN IN
Uruguay 13-15 (4) | 12-14 (2) | 18-22 (4) | 23-02 (1)*
15-16 (3) | 14-15 (3) | 22-02 (3) HAWAIIAN STANDARD TIMET
16-17 (2) | 15-18 (4) | 02-05 (2)
17-18 (1) }2:;3 E 10 15 20 40/80
9().29 {'i'} To: | Meters Meters Meters Meters
E— = = = = —i —— " 1 - q
McMurd - T 7 e Eastern 06-08 (1) | 05-06 (1) | 11-14 (1)] 18-20 (1)
R R ) e s ay | M | UBA 08-12 (2) | 06-08 (2) | 14-16 (2)| 20-23 (2)
A b iaton 1719 (3 | 18-19 (2) 12-14 (3) | 08-12 (1) | 16-18 (3)| 23-00 (3)
1920 () | 19.21 (3) 14-16 (2) | 12-16 (2) | 18-21 (4)| 00-01 (2)
20.21 (1) | 21.23 (4) 16-17 (1) | 16-18 (3) | 21-00 (3)] 01-02 (1)
s 23_03 (3) 18-20 (2) | 00-04 (2)| 20-22 (1)*
03.07 (2) 20-22 (1) | 04-06 (3)] 22-00(2)*
5 e 06-07 (2)| 00-01 (1)*
o J__ 07-08 (1)
D H‘Tm | 'ET TO € ' Tk +Hawaiian Standard Time is 5 hours behind EST; 4
g RGET Tu CHECK T“E RULES hours hrhmlf CST; 3 hnﬁrs hﬂhtmj_ 'F.T 2 hours behind
- TR e e ) psT and 10 hours behind cMT or Z Time. For example,
FOR THE 1969 CQ WORLD WIDE DX E};EE it is Noon in Honolulu, it is 17 or 5 P.M. in
, EST.
CONTEST ON PAGE 56.
[Continued on page 102]
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FLASH!
Phillip W. Carlson, WAZEVD

Has qualified for #11

USA-CA-3079 All Counties Plaque

USA-CA-3079 All Counties Plaque
SEE WA@EVO “'STORY" FEB. 1969 CQ

THE September, “Story of The Month”,
about Merle Green, W6HVU, after this data
on awards is processed. An item I failed to
mention last month was that 3 (yes, THREE)
applications for ALL 3079 COUNTIES were
received in the month of May. Louis Van
Duyn, K8IWI applied for #8 on May 2nd;
Harry McNutt, KEKOM, applied for #9 on
May 13; then Leo Staley, WASAEB, ap-
plied for #10 on May 21st. Now Phil Carl-
son, WAQEVO, has applied for #11. Merle
Green, W6HVU was awarded a USA-CA-
3000 award. Ron Nevers, K1VTM, was is-
sued mixed USA-CA-2500 and 2000 awards.
Juls Pflum, K7ZJP, had me burning the mid-
night oil checking his applications for Mixed
USA-CA-2500; USA-CA-2000 endorsed All
20 meter S.S.B.; USA-CA-1500 and 1000
endorsed All S.S.B. Mobile and All 20 meter
S.S.B.; and USA-CA-500 award endorsed All
75 meter S.S.B. Ennis Royer, W3CDG, was
issued mixed awards for USA-CA-2000 and
1500. John Steward, WB4K GJ, won a mixed
USA-CA-1000 award and a USA-CA-500

*103 Whittman St., Rochelle Park, N.J. 07662.

USA-CA HONOR ROLL

2000
W3CDG ... 68

1000

K7Z)P _....._.160

S oians O WB4KG) ... 161

csiiee AU 500
WA4RDV ____..720
VEAGY ._____._.721
K7Z)P _ ... 722
WB4KG) ....723

See page 110 for New Reader Service

award endorsed All 20 meter S.S.B. Mobile.
Willie Carr, WA4RDV, received a USA-CA-
500 award endorsed All 75 meter S.S.B. Jim
McKay, VE4GV was issued a USA-CA-500
award endorsed All 14 mc S.S.B., the first
award to a VE4, none vet to a VES or VES.

Merle A. Green, W6HVU

This active County Hunter was born in
Toledo, Ohio, on September 12, 1903 and
received his formal education in Shelby and
Piqua, Ohio.

At the age of 17, Merle became so inter-
ested in radio that he entered the Army, with
his parents consent. Training was received as
a Military Telegrapher with the 55th Field
Signal Battalion at the Camp Alfred Vail
School, this now known as Fort Monmouth,
N.J.

When they started to reduce Army per-
sonnel in 1922, Merle made an application
for a discharge.

Upon moving to Detroit, Michigan, the
call OMG (ves, no W, WA, WB, WN, nor
K-Hi.) was received under the old Depart-
ment of Commerce, and used for about 5

years.
Merle went through WW2 in New Guinea.
Again an interest in amateur radio was

revived and W6HVU was received in 1950.

Merle Green, W6HVU,1951.
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Merle Green, W6HVU,1968.

Many years were spent operating Mari-
time Mobile while going to sea as Chief
Electrician aboard various ships. Since being
initiated into the wonderful world of County
Hunters, this has crowded out DX chasing.

Our records show the following: #621
USA-CA-500 and #113 USA-CA-1000 is-
sued in May 1967. USA-CA-1500 #8380,
USA-CA-2000 #51 and USA-CA-2500 # 34
were issued in October 1968. The big USA-
CA-3000 award #21 was issued in June
1969. As usual, the Independent County
Hunter Net (14336) and the many mobiles
have been a great help. Just to mention one
example of mobile help, was that received
from Jerry Van Vactor, WAQLYO/M who
helped Merle complete North Dakota and
South Dakota in the period of just a few
hours.

Letters

Bob Schroeder. WA9OWLF, writes: I first
ran across the Independent County Hunters
on 14336 on February 27, with my first con-
tact being with Paul, W4YWX. Since then I
have worked nearly 250 counties with much
help from W4YWX, WA4LMR, WQYLN,
WSULN, WB2ZSO, WA7IRD, WAIKDC
and a sundry of other nice county hunters—
to name them all would fill your column.

“I want to express my sincere thanks to all
as I am only 16 and on Al.

“I hope to acquire a phone rig soon and
when I can get my driver’s license, I hope to
repay all by giving out some rare counties”.
Vie Samardza, W4EXI (exW2PVV), writes:
“Happy (Harry Hopkins), W4SHJ and my-

e — ————— — I

~ & o Pacifica Award.
e sl
i

g

L] L]
il e — e — = -h-i-n-r-l—-*l-ir——l-ﬁ ‘
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WSA
Certificate

self put on 13 counties in the Southeast and
South-central part of Virginia during the
Virginia QSO Party.

“Please inform your readers that W4EXI
QSL cards for this and all country opera-
tions in the future may be obtained through
W2GHK, Box 7388, Newark, New lJersey
07107. Please enclose s.a.s.e.”

Awards

QRP Amateur Radio Club International:
Has a new corresponding secreta.y—Elmer
J. Worth, K3YNN, 946 Franklin Street,
Reading, Pa. 19602. They issue five awards
that I hope to soon tell you about, but if you
can not wait, send an s.a.s.e. to K3YNN for
membership information, etc.

The Pacifica Award: The Coastside Ama-
teur Radio Club announces that the Pacifica
Award has been created in commemoration
of a historic discovery on November 6, 1769,
as Captain Gaspar de Portola and members
of his expedition looked out across a ridge
1200 feet above sea level and marveled at the
spectacular sight of the world’s largest harbor
—SAN FRANCISCO BAY. This award 1s
available to any amateur or s.w.l. for work-
ing or hearing two (2) members of the club on
any band and mode between May 6 and
November 6, 1969. Send QSL card with call
letters and dates worked plus 2 IRC to
CARC, 812 Arguello Blvd., Pacifica, Cali-
fornia 94044. All CARC members will call
CQ like this: WAG6PJY calling CQ from
scenic Pacifica and on c.w. CQ de W6GIV
Pacifica.

Worked All South America: This new
WSA certificate is available to all amateurs
for working all 13 countries of South Amer-
ica on 2 X s.s.b. or a combination of phone
and c.w. Send confirmations and $1 to
HCI1TH. Box 583, Quito, Ecuador, South
America. The 13 countries required are:
Argentina, Bolivia, Brazil, Guyana, Chile,
Colombia, Ecuador, French Guinea, Para-
guay, Peru, Surinam, Uruguay and Vene-
zuela.

See page 110 for New Reader Service




When it comes to antenna systems...

a space problem?
a budget problem?

IS YOURS

an installation problem?
an applications problem?

or simply a problem of where to buy?
Your one-stop solutionis ANTENNAS,INC.

Exclusively specialists in radiating systems
Complete systems or any component part

Arrays—compete or in kit form, quads, yagis, dipole assemblies, verticals—fixed or mobile, towers, masts,
rotors, guy and control cable, transmission line, coax relays and switches, connectors and adaptors, test
gear, technical publications, corrosion resistant hardware, corrosion proofing chemicals, insulators,
installation and wiring hardware, aluminum tubing and plate, wire, and much, much more.

If your requirements are for a complete system, major components, or the smallest yet important piece

of hurdwnre-—ANTENNAs, INC. has:

AMPHENOL CUBEX HY-GAIN MOR-GAIN SWAN
ANTENNA SPECIALISTS  CUSHCRAFT  GENERAL ELECTRIC  MOSLEY TELREX
BELDEN DGP GENTEC NEWTRONICS TIMES WIRE
BILADA DPZ GOLDLINE OMEGA-T TRI-EX
BIRNBACH DOW-KEY GOTHAM POLYGON PLASTICS  TRISTAO
CALCON WIRE EZ WAY HI-PAR POMONA UNADILLA
CDE ROTORS R. L. DRAKE E. P. JOHNSON ROHN VESTO
COMDEL HAM-KITS MILLEN SKYLANE WATERS
MINI-PRODUCTS

ANTENNAS, INC. CAN BE YOUR ONE-STOP, SINGLE-SOURCE. write today for

our catalog—no charge, of course.

ANTENNAS, INC, Dept. D, 512 McDonald Road, Leavenworth, Kansas 66048

Washington State Operating Achieve-
ment Award: The State of Washington and
the Puget Sound Council of Amateur Radio
Clubs are glad to sponsor this AWARD to
publicize Washington State Amateur Radio
Week proclaimed by the Governor to be
September 1 to 7 inclusive. Any amateur
outside the State of Washington may qualify
by working ten Washington hams during the
above mentioned week. Washington State
amateurs must work twenty other Washing-
ton hams during this period to qualify. Send
list of stations worked, their QTH, and the
dates of the contacts to: The Puget Sound
Council of Amateur Radio Clubs, Drawer A,
McChord AFB, Washington 98438. Be sure
to include your full name, call, address and
zip code.

Notes

Sad to note the demise of the CW County
Hunter Newsletter that had been doing a
good job, also Dick Bentley, K2UFT and
Rick Lobdell, K2VGR (Members of the
South Shore Amateur Wireless Association,
116 Locust St., Valley Stream, N.Y. 11581)
were running County Hunter Nets on week-
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ends on 7055 and 14070 and they did a fine
job of sponsoring the c.w. County Hunter
QSO Party last year. Hope some active club
will get in touch with Dick and pick up the
pieces, at once.

When you hear that active call W50B,
remember that it is exXWSBUK a County
Hunter and all around active ham.,

To repeat for NEW County Hunters, the
USA-CA Record Book is available direct
from CQ for $1.25. These books are re-
quired as an application for the USA-CA-500
Award and you send your book direct to me.

Hope you all have wonderful vacations
(holidays) but still find time to get in touch

and let me know—How was your month?
73, Ed., W2GT.

Washinglun ®1ate
Mprratuey Achienenem Award
Wﬂﬁhingfnn 'f_-_‘-:-;#_ E:.i;u:rin 't
State Lty =T8S S
Governors B S 1% 0 T Bt 4 oy e -
” e e sl e e e

i i Py, Wiy @ 8 - =
SEPTEMBER I 13468 "":i_}"‘“*
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JURPEUS

BY GORDON ELIOT WHITE®

lN these days of specialized electronic gear,
it 1s far harder than after World War II to
find surplus equipment that is useful to the
amateur or experimenter simply by plugging
it in to 117 volts a.c. The straightforward
Command Sets have no 1969 counterpart. To
find a useful surplus item, such as a top-
quality receiver, you have to pay often more
than the new price. The classic Collins
R-390A receiver has been bought by the
Defense Department at prices as low as
$985., but “new” surplus units have been
advertised at $1.700 each, and even decent
used R-390A’s sell today at $750.

So it is a lucky break when you can find a
cheap dog that can be turned into something
useful. The time-division multiplex sets, used
by all the services over the last ten years for
long-haul communications, certainly qualify
for the epithet “dog” — they were hard to
keep running and are a pile of expensive junk
to most surplus hounds.

But they offer this possibility: when higher
amateur radio Teletype speeds are permitted,
as a current petition to the Federal Com-
munications Commission asks, time-division
MUX systems may be made into speed con-
verters. By selecting the appropriate “clock™

*5716 N. King's Hway., Alexandna, Va. 22303.

Fig. 1 — CV-81/FGC-5 transmitting code con-
verter. This multiplex component is basically a
serial-to-parallel converter which fed signals to
the following stages of the multiplex transmitter.

82 e CQ e September, 1969

or frequency input, any speed RTTY may be
“read in” and converted to another speed.

Although storage is not impossible, the
current multiplex gear does not contain stor-
age units, thus it will be practical only to read
in slower speeds than are read out, but such
an up-converter would allow the RTTY man
to permanently gear his Model 14, 28, or 32
printer at 100 words per minute. The output
of the up-converter could be permanently set
to 100 w.p.m., and the speed of the input sec-
tion made variable, to handle 60, 65, 75 or
any other speed. Indeed, a variable “clock”
could be used, to match the sending of an
off-speed station, using a badly-adjusted
governed motor. Matching 50 Baud Euro-
pean stations would be a snap, and regenera-
tion in the up-converter would improve the
quality of received copy slightly.

| first mentioned the MUX gear in this
column in August, 1966, with a warning to
stay away from it if you were looking for an
RTTY converter. The AN/FGC-5, which 1
touched upon, has a number of drawers
which are labeled *“‘telegraph code converter,”
but which cannot be used to demodulate
amateur RTTY signals. Likewise the AN/
UGC-1, -2 and -3 sets are complex time
division systems, not generally usable. The
UGC type is the transistorized version of the
FGC-5, slightly updated.

All of these MUX units take several chan-
nels of data signals and combine them for
transmission over a single communications
channel. They do this by a high-speed sampl-
ing technique which relies upon the fact that
teleprinter pulses are relatively long. You
need only sample a few microseconds to
determine if it is “on” or “off.” This works
of course only on digital signals, not voice,
Video, or other analog communications.

(Frequency division MUX, on the other
hand, squeezes up to 18 different tones into
a single channel. Separation at each end 1s
done with audio filters. A much less complex
system, such units may be converted into
rudimentary amateur RTTY demodulators.
See this column for April, and May, 1968.)

Figures 1 and 2 are photos of sections of
the AN/FGC-5 time-division multiplex sys-
tem. These may be picked up rather cheaply
from Fair Radio in Ohio, among others.

I have seen them widely available in almost
every part of the country, at prices which
cover little more than the value of the meters
in them. M.A_.R.S. groups have been assigned
some of the UCG equipment, although few
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of them have the technicians to keep this sort
of highly complex gear in operation. A prime
reason it is surplus is that the military itself
could not keep them consistently on line,
according to my informants.

The multiplex technique involves first a
shift register (a digital logic term which is
part of the state of the art in current inte-
grated circuit jargon) which “reads™ the
RTTY code. The signal is fed into the unit
in serial form, i.e. start pulse followed by
character pulse one, two, three, four, and
five, and stop pulse.}

The start pulse enters the circuit and trig-
gers the “clock” which enables the first stage
of the register to accept the first of the five
character storage segments. If a “mark” 1s
sent, let us say the first stage shows a plus
voltage. If a ‘space” is sensed, a negative
voltage is registered. The clocking signal,
which is set to the same speed as the incoming
signal, goes on to “enable” stage two, and so
on, until the final or “stop” stage is triggered.
At that moment, the RTTY code 1s set up in
parallel in the shift register.

The character, is now represented on six
wires instead of a single circuit. The parallel
nature of the signal 1s shown on six neon
indicator bulbs on the front of the FGC-5
unit. In the original multiplex application,
complex timing circuits took over at this
point to distribute the “bits” in the multiplex
stream.

By connecting the six shift register stages
directly to the output code converter of the
multiplex set, without the intervening cir-
cuitry, you may convert that parallel signal
back to a serial signal, to operate an ordinary
Teletype printer.

Stage one of the input section attaches to
stage one of the output unit, stage two to
stage two, and so on.

At that poinnt the outpur clock signal is
triggered by reception of the parallel signal,
and it “polls” the stages in turn, sending a
“mark”™ or “space” whichever is present.

Fig. 3 is a graphic depiction of this process.

The output section may be set to read out
the signal at any speed, once it gets the “in-
formation” from the input section. If the
output operates more rapidly than the input,
it sits idle while it waits for the input to
“catch up”. A 100 word per minute printer
will tap out each character at that speed, then

1See RTTY Journal, May and July, 1967, for an
excellent description of serial-to-parallel logic.
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Fig. 2—CV-924/FGC-5 receiving code converter.

A parallel to serial converter, the CV-924 will put

a parallel output signal back into shape to be
used by a Teletype printer.

wait for the slower input to finish the next
letter, in a “bit——bit——bit——"" pattern quite
unlike the usual 60 word a minute rhythm of
RTTY.

Of course, if the input were faster than the
output, vou would get garble, since you
would be putting in characters faster than
you could get them out, and there would be
no way to store the overrun. There are
methods of storing RTTY characters. Me-
chanically, model FRXD and 28 R-T sets
have been used to punch tape at one speed,
then store the information in the form of a
long loop of tape, which would provide
slack if the transmitter-distributor at the
other end of tl.e machine ran more slowly
than the perforator.

The mechanical storage units are bulky
and noisy, and are being replaced by elec-
tronic storage equipment which does the

Serial tc Porollel Converier

Chonnels

Fig. 3 — A schematic presentation of an RTTY

character as it is changed from the common

serial form to a seven-wire parallel signal, and

then back to serial form. During the process, its
speed may be readily changed.
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REGUL. PWR SPLY FOR COMMAND, LM, ETC.
PP-106/U: Metered. Knob-adjustable 90-270 v up
to 80 ma dc; also select an AC of 6.3 v 5A, or 12.6
v2is Aor 28 v 2, A. With mating output plug &
all tech.. data. Shpg. wt. 50 Ib.. 19.50
BARGAINS WHICH THE ABOVE WILL POWER:
LM-(®) Freq. Meter: .125-20 mhz, .019%, CW or AM,
w:th serial-matched calib. book, tech. data, matin

Checked & grtd. . Y #

T5+ 23 Freq. Meter: Similar to above but 20-480
mhz. .001°;. With data 169.50
TS-175 Freq. Meter: 85-1000 mhz. 75.00

A.R.C. R11A: Modern Q-5'er 190-550 khz ......12.95
A.R.C. R22: 540-1600 khz w/tuning graph ... 17.95
A.R.C. R13B: 108-132 mhz w-tuning graph ... 27.50

HI-SENSITIVITY UHF RECEIVER
375-1000 mhz. Stoddart RFI Meter NM-50A with
pwr. sply, cords, dipole holder, 3 pair dipoles.
Input 50 ohms. IF 60 mhz. Bandwidth 1 mhz at
370 and 1.8 at 1 ghz RF. Image & spurious-
response reject. better than 40 db. Sensit. as a
2-terminal tuned voltmeter is 10 uv; will be less
with 1l-pair dipole, but you can make an array to
bring it up. If the voltage-attenuation calib. charts
didn’t get lost it would be worh $1,250 in surplus,
$2,852 from the factory...so we will sell it as a
simple receiverin grtd-excel.condition foronly$275

ULTRA-WIDE-BAND RECEIVER
AN/ALR.5: Late postwar AM/FM Countermeas-
ures rcvr. Has S-Meter: variable IF Atten. & pass-
band (0.2 or 2 mhz from 30 mhz center);: AF. Video
& Pan outputs. New, modified for 120 v 60 hz,
includes new (Method Il pack) 4-band plug-in con.
veter .038-1 ghz. 4 Type-N plugs automatically
select correct ant. as bands are switched. Sensit.
at -6 db setting: 6145 uv thru 132 mhz, 13 thru 780
mhz & 4514 at 1 ghz. BRAND NEW, with book &
mating pwr-input plug, only 275.00

VERSATILE PLATE & FILAM. TRANSFORMER
Depot Spares for SP-600-JX: Pri. 95/105/117/130/
190/210/234 /260 v 50/60 hz. Sec. 1: 305-0.305 v,
150 ma. Sec. 2: 5v 3 A. Sec. 3: 6.3 v 5A. Sec. 4:
7% v, 3/4 A. Sec. 5: 75 v, 114 A. Legend for pins
is plainly marked. Herm. sealed. ... ... 295
FOUND! A NEAT & COMPACT SCOPE XFRMR!
Freed 12691: DAS Loran Spares, supplied 5" CR,
plates & hrts. Pri. 105-130v 50/60 hz. Sec's. insul.
5 kv: 1490 & 1100 v, 5 ma; 390-0-390 v 100 ma;
electrostatically-shielded 6.3 v, 0.8 A; two 215 v, 2
A. Sec's. insul. 115 kv: two 6.3 v, EA 5v,3A: 2%
v, 5 A. Case 54 x5x7. With dlagram Shlpped

nly by collect F-.'EA Express. . 2.95

FAIRCHILD SOLID-STATE SCOPES
all w/dual-trace plug-ins 25 & 50 mhz, w/delayed
time-base plug-ins, w/books, overhauled & grtd.
As low as > 825.00
We probably have the best lnuentnry of gnud lab
test equipment in the country, But, please do not
ask for catalog! Ask for specific items or kinds of
items you need! We also buy! What do you have?

R. E. GOODHEART CO., INC.
Box 1220 CQ. Beverly Hills= Calif. 90213

Phones Arrg Code 213 Othice 272-5707

M i 550091 % 3?5534?

m;

Of The WORLD'S
_\ FREE Catalog ;7 20ovs
SURPLUS ELECTRONIC BARGAINS

Now BIGGER and
BETTER Than Ever!

j == ="MAIL THIS COUPON NOW ——=

Y NAME: {

: ADDRESS: |
l CITY: STATE: ZIP: |
___________ .

FAIR RADIO SAI.E

P.O. Box 1105 * LIMA, OHIO - 45802
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Figuee -8 becoivieg Code Canverres (CV-487/UGT-1)

Fig. 4—The parallel-to-serial converter section of

the transistorized AN/UGC-1 multiplex set. This

small module does the same job as the larger

CV-24 /FGC-5. Since there is not space on the

unit for six neon indicators, the indicator circuit

may be plugged into the octal socket for main-
tenance purposes.

same Job in much less space. The only surplus
storage unit I have seen is the Frederick
Electronics model 1300, which has a speed
converter and 14,400 character storage ca-
pacity in the same package. The unit uses an
acoustic delay line, with some very complex
insertion and retrieval circuits. A more sim-
ple, though more bulky approach would be to
use additional shift registers, one for each
character to be stored. After the signal was
read into the first paralle]l register, it.could
be read into register number two, then to
number three, etc.

Leaving aside the additional complications
of storage however, to use the multiplex sets
for speed changing, you may simply hook the
serial to parallel converter to the parallel to
serial converter, and run the two units at
whatever speed you like, as long as the input
1s not faster than the output.

In the AN/ FGC-5 set, the serial to parallel
unit is CV-81, and the parallel to serial sec-
tion is CV-94, In the UCG-3, the input sec-
tion would be CV-408 and the parallel to
serial unit CV-407. Fig. 4 is a photo of the
CV-407: the -408 is similar in appearance.

Details of the power supplies and the
“clock™ or timing signal frequencies are too
lengthy to reproduce here with clarity. Any-
one working on this project should have the
pertinent military manuals. For the AN/
FGC-5 the book is NavShips 91265A. For
the UCG-I the book 1s NavShips 93408
(FSC 0230-722-5000) this covers compo-
nents of the UGC-3 as well. =
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LIBERTY
PAYS

WILL BUY

FOR CASH

ALL TYPES

* ELECTRON TUBES

* SEMICONDUCTORS

* Military Electronic
Equipment

* Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

MORE!

LIBERTY
OFFERS

MORE!

PRESTEL FIELD STRENGTH METER (Model 6T46)

%* Never Anything Like It!

* 1-Man Can Do A Better Job Than 3 In The
Same Time!

* A Gold-Mine for Antenna Installers!

Frequency Range: 40 to 230 and

BN = ;
M 470 to 860 Megahertz. Calibrated
- outword from 10 to 50,000 Micro-

volts. Nothing makes it easier to
properly and speedily find the
correct place to install TV, FM
and Communication Antennas.
You can measure and hear the
signals with this 4, volt battery economically pow-
ered unit,

Only $120.00 F.0.B., New York

& i
Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

°
CASH PAID . . . FAST

e For your unused TUBES, Semiconductors, RECEIVERS, VAC.
\AHI&HLEB Test EQUIPM'T, ETC. Falr Dealing since °38.
eru or Call now! Barry, WILNIL

lllll'l‘ ELECTRONICS, 512 Broadway, NY, NY 10012 (212-»
:HAIMI (We Buy Factory Terminations & from Individuals).
-nl_r--l-i----------i-llunnnninl-:

TEST GEAR INDEX

Four Volume set of books cataloging hun-
dreds of military and commercial 'scopes,
VTVMs, signal generators, frequency meters,
counters, VOMs, and many others. Prepared
by Frederick Research Corp. for U.S.A.F.,
more than 1,500 pages. Specs, manual

matics), postpaid; $5.75.

numbers, all data, photographs (no sche- |

G. WHITE

5716 N. KING'S HIGHWAY
ALEXANDRIA, VIRGINIA 22303

JACK PANEL

#1—32 3 WIRE PL 68 & 32 1/4" 2 WIRE
#2—64 2 WIRE JACKS. ...........cccceeeionee.....$4.95 ea.

88 MH TOROIDS

COAX RELAY FXR 315-010002-3 SPDT, 1000 MC,
100 WATT, 26 VOLT, 280 OHM.
$1.95 ea.

UTC-S20 TRANSFORMER, 55 WATTS, UNIVERSAL
EEE#TLATIDN COMPLETE WITH CONNECTION

projects. Dlagrams 80c
10/$7.50—100/%$65.00.

INTEGRATED CIRCUITS
UL 923 J.K. fllg flup with

spec. sheet. 0 e
100!5110.00

New stralght from factnrg
Fairchild 1.C.'s UL 914 wit
M aﬂ
10/$13.50
CRYSTAL CALIBRATOR KIT
K100C-2A DELIVERS OUTPUTS OF 100 KC-50 KC
& 25 KC MARKERS. WORKS ON 4.5 V.D.C.—COM-

PLETE WITH CRYSTAls..? |g.g.s.. CIRCUIT BOARD.

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON

UNUSED TUBES
H &L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07206
(201) 351-4200

See page 110 for New Reader Service

R& R ELECTRONICS
311 EAST SOUTH ST,
Indianapolis, Ind., 46225
R&RELECTRONICS

REFER TO AD IN MAY CQ
1953 S. YELLOWSPRINGS

FOR MORE GOODIES.
@ Springfield, Ohic 45506

Two Locations
Please refer all mail order to Ohio store.
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48 HR.
Delivery

We can supply crystals
from 2KHz to 80MHz In
many types of holders,

NEED CRYSTALS?

SPECIALS

Color TV crystal (3578, 545KHz)
wire leads $1.60 4 for $5.00
100 KHz frequency standard crystal (HC13/U) 4.50
1000KHz frequency standard (HC6/U) 3.50
l Any CB crystal transmit or receive 2.25
Any amateur band crystal
(except B0 meters) 1.50 4 for $5.00
Any marine frequency (HC6/U) 2.85
80 meter crystals in FT243 holders 2.50

We have in stock over six million crystals which
include types CR1A/AR, FT1243, F1241, MC7, FT249,
HC6/U, HC13/U, HC25/U, HC18/U, etc. Send 10¢
for our 1970 catalog with oscillator circuits, listing
thousands of frequencies in stock for immediate
delivery. (Add 10¢ per crystal to above prices for
shipment 1st class mail, 15¢ each for air mail). I

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECT
with check or money order to
JAN
CRYSTALS

2400 Crystal Drive
Fort Myers, Florida 33901

* * WANTED * *
AN-URR-13 RECEIVERS

225-400 mc/s Needed Urgently. Highest Prices.

MILITARY ELECTRONICS CORP.
11 Summit Ave., E. Paterson, N.J. 07407 (201) 791-5050

.ﬂgﬂa//ane
HEAR « NOW!

HAM RADIO CENTER
8342 Olive Blvd.
St. Louis, Mo. 63132

September, 1969

Australis-OSCAR from page 24]

2. Call-sign and class of license if reporter is
a radio amateur.

3. Latitude, longitude, altitude above sea level
and other geographical details that might affect
reception at observing station.

4. Brief description of v.h.f. and/or h.f. equip-
ment used to observe the satellite, such as an-
tenna type, gain, height, mounting and if rota-
table, pre-amplifier, converter and receiver types,
etc.

5. Brief description of the method used to
decode the telemetry.]

Reports from North and South America
should be sent to AMSAT, P.O. Box 27,
Washington, D.C. 20044, reports from Eur-
ope or Africa go to W. Browning, G2ZAOX,
47 Brampton Grove, Herdon, London N.W.
4, England. Reports from the rest of the
world go directly to Project Australis (Tele-
metry) Union House, University of Mel-
bourne, Parkville, Victoria, Australia, 3052.

Telemetry Decoding Data

Figures 2-5 contain telemetry decoding
data for telemetry channels 1., 3, 5 and 7. For
greater accuracy the following equations
may be used:

CHANNEL 1: Battery current (ma)=(f/9)—63
fin c.p.s., linear to 1400 c.p.s.
CHANNEL 3: Battery voltage (v.) = 27.5
0125 f
f in c.p.s.. linear to 1300 c.p.s.
CHANNEL 5: Internal Temp. (C°)=.0642 f
—34.1
fin c.p.s., linear to 1200 c.p.s.
CHANNEL 7: Skin Temp. (C°)=.0692 f—36.9
f in c.p.s.. linear to 1200 c.p.s.

Channels 2, 4 and 6 contain axis stabili-
zation data. This is in binary form and no de-
coding will be required. The tones on these
channels (2 — X axis; 4 — Y axis and 6 — Z
axis) will change frequency as the satellite
tumbles. The steadier the frequency, the
smaller the spin rate. Changes every second
or so will indicate relatively fast tumbling,
while changes every four seconds or longer
will indicate-slow tumbling. The satellite 1s
expected to tumble relatively fast its first few
davs in orbit, but slow down after the MASS
takes over.!

If this works as planned, observations on
channels 2, 4 and 6 should confirm a reduced
spin rate after the satellite has been 1n orbit
for several days.

1Jacobs. G.. Australis-OSCAR; Amateur Radio’s
“Next Satellite in Space”, CQ, Aug. 1969, p. 63.
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Launch Date

A definite date has not yet been set for the
piggy-back launch into space of the Aus-
TRALIS-OSCAR satellite. It will not be launched
prior to October 15, 1969, but could be
launched anytime from very soon after that
date until early spring of next year, depending
upon the status of the main satellite project
with which the radio amateur satellite hopes
to share a ride into space.

As soon as a launch date is approved, it
will be announced on W1AW transmissions,
members of AMSAT and Project Oscar will
receive by mail, and it will appear in CQ,
along with detailed orbital data. o

CQ Reviews: Heathkit SB-500
[from page 62]

hours. A v.t.v.m. and an r.f. probe are needed
for alignment procedures, but if a probe is
not available, parts and instructions are sup-
plied with the kit for assembling an r.f. de-
tector for use with a v.t.v.m.

Performance

Our unit was tested and operated using the
HW-100 transceiver for the associated s.s.b.
equipment. Performance-wise, the Trans-
verter measured up to the specifications given
earlier. Operationally, tuneup is easily con-
ducted and transfer between v.h.f. and
normal operation with the associated 1.f. s.s.b.
gear 18 conveniently made. Although instan-
taneous operation is available when the
switch is made from v.h.f. to L.f., switching
from Lf. to v.h.f. operation necessitates a
slight delay to allow the SB-500 heaters to
warm up.

When the associated s.s.b. equipment
covers only a 2 mc range of 28-30 mc, as is
the case with 3.5-30 mc amateur-band gear,
or of 50-52 mc such as with the SB-110/
110A, the v.h.f. range with the SB-500 is
then limited to the lower 2 mc portion of the
144 mc band. If in such cases operation
should be desired at a higher frequency in
the 144 mc band, the heterodyning crystal
would have to be changed accordingly. This
would require lifting of the oscillator board
and soldering the new crystal in place of the
original one.

The unit is styled to match the SB-series
of gear. It weighs 142 Ibs. and the cabinet
1s 698" X 12%4" x 13" (H.W.D.).

The SB-500 2-Meter Transverter 1s priced
at $179.95 (kit). The producer is Heath Com-

pany, Benton Harbor, Michigan 49022.
—W2AEF
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PROTECT RADIO GEAR—25¢

WARNING
PROTECTED BY

LECTRONIC

ALARM SYSTEM

Stickers WARN your property is
PROTECTED by ALARM SYSTEM

Same as supplied to commercial burglar alarm
companies. 2” x 3%” yellow/green vinyl ap-
plies instantly without water to windows in
mobile unit or operating shack. Protect your
valuable radio gear. Money back if not satas-
fied! 1/25¢ 3/50¢ (prepaid).

_ C.ES.R.
4 Parish Ct., Stony Brook, N. Y. 11790

Enclosed ¢ for stickers.

Name

Address

e o e e i )

PLEASE include your
> ¢ ZIP code number on

all correspondence . ¢

HENRY RADIO STORES

® 11240 W. Olympic, L.A. Calif. 90064
@931 N. Euclid, Anaheim_ Calif. 92801
® Butler, Mo. 64730
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.5/;/75//5/75
HEAR « NOW!

ELECTRONIC DISTRIBUTORS, INC.

1960 Peck St.

Muskegon, Mich. 49441

Back Issues

Back issues of CQ are available from our Cir-
culation Department. Issues in the current
year sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the
issue is no longer in stock, photo copies of
specific articles are available at one dollar
each. Preferably, the entire issue will be sent.

Emergency
highway

PPD $119

including dry chemical fire extinguisher, tire in-
flator, 2 emergency flares, help flag, 8 pre-moist
towel-ette's plus storage kit.

STOP CAR THEFT
& VANDALISM

Police Auto
Alarm

$1195PPD
Complete

B. SCHNEIDER

2662 Hewlett Lane
Bellmore, L.I., N.Y. 11710

Patented alarm protects your
car bumper to bumper—
doors, wheels, trunk, igni-
tion . . . everything in it too!

Simply attach under hood to
auto horn. No further wiring,
just connect. Set switch to
on before leaving car. The
slightest tampering sets off
an intermittent blast that
scares thieves away...shuts
off when tampering ceases,
resumes if tampering starts
again, Compact rustproof
steel unit measures 6" x 2"
x 3" and weighs 134 Ibs.
Guar. 10 yr. against defects.

September, 1969

Q& A |[from page 74]

Also described, is a video-remodulation
accessory unit for refining picture quality.
Another accessory is an adapter that makes
possible the reception of pictures taken dur-
ing nighttime darkness using the Direct Read-
out Infrared Radiometer (DRIR) System.

Complete circuitry and component values
are given along with a few constructional de-
tails; however, most of these must be left to
the ingenuity of the builder. The video-
electronics system and the accessory units

are more involved than is the usual type of

amateur gear and some understanding of the
related circuitry on the part of the con-
structor may be desirable.

At any rate, there 1s a lot of helpful and
interesting information for those desiring to
get into this fascinating aspect of the Space
Age.

I'he publication, the code number for
which 1s NASA SP-5080, may be obtained at

~ the price of $3.00 from the Clearing House
- for Federal Scientific and Technical Informa-

tion, Springfield, Virginia 22151.
73. Bill, W2AEF

VHEF [from page 72]

getting the maximum output possible. At this
point you are in business.

In the brief space of this column we have
certainly not covered all aspects of making
v.h.f. amplifiers “work™. We have said noth-
ing about problems involving, specifically,
pushpull amplifiers; nor have we said any-
thing about linearity. However. we have pre-
sented some basic techniques which we hope
will stimulate the construction of a few ad-
ditional amplifiers. In conclusion, we would
like to stress that the secret of getting power
out of a v.h.f.-u.h.f. amplifier is patience. If
you Keep playing with the thing, you are
bound to succeed.

New 432 MC (Non Moonbounce) Record

At 1 AM. July 16, 1969, WODRL, Topeka,
Kansas, worked K2CBA, Grafton, N.Y. (40
miles east of Albany) for a new 432 mc dis-
tance record in excess of 1,200 miles. This
contact exceeds the previous record set on
April 15, 1965 between WSLUU and WA4-
KFW across the Gulf of Mexico by better
than 50 miles.

Al. WODRL runs 300 watts output into

-1/2 inch heliax feeding a 44 element array of

stacked vagis up 70 feet. He receives with a

See page 110 for New Reader Service




DX [from page 66]

QSL application to Box 29, Tirana was re-
turned marked “Addressee unknown.”

de K2OBW: W6KG’'s record WAC reminded
me of a WAC | made running only 160
watts to a dipole 10 feet above the ground. It
went like this: 1023 omr, UWWIH, Asia;
1031 omT, VK3SR, Oceania; 1111 oM,
ZD7SA, Africa; 1138 amt, DL6BP, Europe:
1200 amT, WSENH/mobile, North America;
and 1212 gmT, YVIAB, South America. This

was | hour and 49 minutes with a couple of
other VK's thrown in.

QSL Information

CR6LF—-Via W3HNK, P.O. Box 14, Norwood,
Pa. 19074,

CR6KT-To W3HNK.

CTIMZ—c/0 W3HNK.

CTITZ-Via W3HNK.

CTIUD—-To W3HNK,

CTIUE—c/0 W3HNK.

EAGAR-To DL7FT.

EL2BI—-Via W3HNK.

EL2ZR—-c/0 K4Z17Z, Route 4, Box 194, Bladen-
boro, N.C. 28320.

EP2KB—-To W3HNK,

EP Sl Bureau — Amateur Radio Society of
Iran, ¢/o EP2CB, P.O. Box 2000, USDAO,
American Embassy, APO, New York, N.Y.
09205.

FOUC/FC—Via DL7FT.

FOBZ—-c/0 DL9XN, Siemensstr. 10, 7030 Bobh-
lingen, Germany.

GC5AGA—Via K4II, 1018 Woodburn Road,

* Spartanburg, S.C. 29302.

GCBHT—-To W6UNP.

GW3DZJ—Via W3HNK.

HBOLL—-To DL7FT.

HIBXRM—c/0 WA2RSX.

JAIIVV—-To W3HNK.

JAGBEE—c/0 W3HNK.,

KC6BY-Via WB9ALM, 302 E. Baker. Plym-

| outh, Ind. 46563.

The biggest booster of the CQ DX awards pro-
gram in Jamaica is Alex Hugh, 6Y5AH. Alex
activates the 6YS5-prefix regularly for the world’s

DXers.

See page 110 for New Reader Service

KL7EBK—-To DL7FT.

KR6JT—c/0 DL7FT.

KV4EY—-To W3HNK.

KX6FN/KC6 — Via W2GHK, P.O. Box 7388,
Newark, N.J. 07107,

KZ511-c/0 WB4KZG, 1522 Shadylawn Drive,
Burlington, N.C. 27215.

MPABGR—c/0 KOCSM, Rt. I, Box 86, Monee,
I11. 60449,

MPABGW—-Via K9CSM.

MP4GBX—=To K9CSM.

MPATAF—-Via DL6AA.

OXS5BE—-Bob Lannen, CMR, Box 1844, APO,
New York, N.Y. 09023,

OYOLYV (May 19, 1969 to date)—c/o0 W3HNK.

OY2A—c/0 DL7FT.

PAOCOE—-Via W3HNK.

PZI1CF—-Via W3HNK.

SK6CF—-c/0 SM6CKU, Gullregnsvagen 45, S-
434 00 Kungsbacka, Sweden.

SMSBUT—To W3HNK.

SMOBUT—-c/0 W3HNK.

SVOWM-—-To K9CSM, Route 1, Box 86, Monee.
I1l. 60449, (New Address.)

TAZ2E —c¢/0 VE3ABG, Box 35, Station “S",
Toronto 382, Ontario, Canada.

TI2ZJCC—-Via W3IHNK.

TU2AY—-To DL7FT.

TU2AZ (5/28/69 to date)—Via DL7FT.

VK9AM — To WB6AUH, 917 Carro Dr., =3,
Sacramento, CA 95825.

VKYBS-To W3HNK.

VK9FH — c¢/0 WB6TUH, 917 Carro Dr., #3,
Sacramento, CA 95825.

VKODH-Via WA6TVH,
Whittier, Calif. 90601,

VP2VY (12/68 to date)—c/o0o W3IHNK.

YBOAAD—c/0 KOCSM, Rt. 1, Box 86, Monee,
I1l. 60449,

YJ8JM-—-Via Radio Santo, Santo, New Hebrides.

YV5CEY—Via W3HNK.

ZCAMO—-c/0 WB2ZMK.

ZD87Z—-Via W6CUF.

ZE4)JS—To W3HNK.

ZS2MI—Via ZS6LW, P.O. Box 838, Germiston,
Rep. of South Africa.

3A2CN—-To DL7FT.

3A2EE—c/0o DL7FT.

JANCU—Via DL7FT.

3AMI-To ONSTO.

1X4ARD —-c/0 W3HNK,

4X4UH—-Via W3HNK.

SASTR (12/64-6/65)—To W3IHNK.

S5A5TX (10/64-7/66)—c/0 W3IHNK.

SN2ABH—-Via K4ISV.

9K2CA—-Via K9CSM, Rt. 1, Box 86, Monee,
I11. 60449,

OK2CB—-To K9CSM.,

9K 2C(C—c/0 K9CSM.

OQUSCR—-To ONSTO, Edward de Jansstraat 30,
Sint-Andries, Belgium.

9USRH—c/0 ONSTO.

9V10I—-Via K9CSM, Rt. 1, Box 86, Monee, Ill.
60449.

OVIOX—-To K9CSM.

9Y4VV-Via WASWBK.

FR7ZL. advises that although he is now behind
on QSLs from his Tromelin trip, he is working
on them and expects to catch up soon.

73, John, K4I11F

13046 Paseo Verde,

September, 1969 e CQ e 89




GET YOUR NEW

ISSUES NOW!

Over 290,000 QTHs in
the U.S. edition $7.95

Over 140,000 QTHs in |
the DX edition $4.95

NEW EDITION EVERY:
MARCH 1 — SEPT. 1 |
JUNE 1 — DEC. 1

These valuable EXTRA features included in both editions!
¢ QSL Managers Around the e« Radio Amateurs' Prefixe®
World! by Countries!

® Census of Radio Amateurs o A.R.R.L. Phonetic Alphabet!
throughout the world! e Where To Buy!

e Radio Amateurs' License e Great Circle Bearings!

L ]

Class! _
e World Prefix Map! International Postal
Iinformation!

e [nternational Radio
Amateur Prefixes e Plus much more!

See your favorite dealer or order direct (add 25€¢€ for mailing
in U.S., Possessions & Canada. Elsewhere add 50¢).

WRITE FOR RADIO nMﬂTEUH Ilbank -

Dept. C. 925 Sherwood Drive
Lake Bluff. 11l 60044

HARRISON RADIO CORP,

®8 Barclay St., N.Y., N.Y. 10007

®Rt. 110 at Smith St., Farmingdale,
L.I.. N.Y. 11735

®139-20 Hillside Ave.
L.I.. N.Y. 11418

~Jamaica,

include your

PLEASE
ZIP

all correspondence

code number on

*
*
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~ Parks 432-2 converter and TIM 10 preampli-
. fier fed into a Drake R4B.

Jud, K2CBA, runs 600 watts output from
a 7213. His antenna 1s an array of 16 6 ele-
ment yagis at a height of 80 feet and was
described in this column several months ago.
For receiving Jud uses a homebrew tran-
sistorized converter into a 51J4.

Al was alerted to the opening early in the
evening by the reception of exceptionally
strong signals from Ill. and Ohio—"but never
expected anything like this!” Around 12
Midnight he heard VE3DKW and K2ACQ
in Lockport, N.Y. coming through with good
signal strength. He worked both of these sta-
tions a short time later along with W2CEH
near Rochester, N.Y. Then he heard Jud,
K2CBA coming through with an S-9 signal
strength.

Jud came home from work at about 12
Midnight and threw his automatic keyer on

' to the West as usual. When he threw it off
'~ some 20 minutes later he was greatly sur-

prised to hear WOWCD from Chicago calling
him. After he finished with George, there was
WODRL calling him. Al's signals were so
strong that Jud switched to phone to com-
plete the QSO.

Conditions on 432 mc during this open-
ing corresponded very closely to that of [44
mc. Many more states could have been
worked on 432 mc had there been more
activity on the band. Watch 2 meters and the
u.h.f. TV channels for hints of 432 mc tropo
openings. This opening leaves little question
that during extended tropo conditions sta-
tions can be worked on 432 mc over equi-
valent distances to that provided by two

meters.
73, Allen Katz—K2UYH

[E—

Paramp [from page 15]

fuse designers sure are-making progress. An-
other advantage of the paramp is its immense
gain, sufficiently high to mask the noise of
almost any poor converter that follows it and
finally, when used with a circulator, it 1s
amazingly uncritical.

Although this article describes a 432 mc¢
paramp, the same design will work well at
1296 mc and 2300 mc by using a quarter
wave stripline transformer from 50 ohm
down to the divide impedance of 10 ohms or
so, and then using a length of line to resonate
out the diode capacitance. The appropriate
pump and idler cavity dimensions described
in the January 1961 QST article by Troet-

See page 110 for New Reader Service




CRYSTAL ORDER

=== | NOW... vou can
= N ZIP-orDER
G IS e e

T e Amateur FT-243
VASVALY VAR CRYSTALS

AMATEUR FT-243 ZIP CRYSTAL Your dealer has a new, fast, direct-
PURCHASE CERTIFICATE factory ZIP Crystal Purchase Certificate

that enables you to get the Amateur
Controlled Quality Crystals you want

mailed direct to you promptly. Ask
about it.

‘-'ftms]“ DIVISION OF
el GavTAS WHITEHALL
ELECTRONICS
CORPORATION

formerly Texas Crystals

PURCHASE CERTIFICATE

Crystal Frequency Ordersd

Crytial Freguency

[ CERTIFICATE

1000 Crystal Drive Fort Myers, Florida 33901

4117 W. Jefferson Blvd.  Los Angeles, California 90016

= — —— e — — —_—— e —

schel and Heurer can be used.” The circu-
lator for 1296 and 2300 mc range are also

Back Issues
Back issues of CQ are available from our Cir-

available in the less than S/100 class.® culation Department. Issues in the current
year sell for face value (.75) and all others in
Summary stock are one dollar each, postpaid. If the

The first rule, then, in building a paramp issue is no longer in stock, photo copies of
’ ‘* specific articles are available at one dollar

at 432, 1296 or 2300 mc is to use a circu- each. Preferably, the entire 1ssue will be sent.
lator. The circulator, being a non-reciprocal
network, couples the signal into the diode,
say from port 1 or port 2, but directs the
output signal to port 3. The inherent isolation
between the input and output ports makes
the amplifier stable for high (or changing)
antenna and converted mismatches. The re-
sult is a stable, ultra low noise paramp that
is infinitely easier to tune up. In closing, a
word about noise generators at 432 mc. My
home made 5722 temperature Iimited diode
is not too reliable and I doubt that many are. |
The only method I have really had faith in 1s
sun noise as received on my 15 foot dish. My
2N3399 transistor preamp that was measur-
ing a 3 db n.f. yielded a 1 db noise rise off
the sun. The paramp vields a 7 db noise rise.

. . DOUGLAS ELECTRONICS
tho -
‘T IMPressive. - 1118 South Staples

— | Corpus Christi, Texas 78404
6Melabs, 3300 Willview Avenue, Palo Alto, |

Califorma 94304,

See page 110 for New Reader Service September, 1969 e CQ e 9]



AMATEUR ELECTRONIC SUPPLY
RECONDITIONED HAM EQUIPMENT

AMECO

CB-6 Conv(7-11)% 17
CB-6 Conv (28-30) 17
CN-50 Conv(l4-18) 29
CN-144 (14-18) 29
PV-50 Preamp 9
PS-1 AC Supply 8
CSB Selectorbox §
TX-86 Transmitter 29
TX-62 VHF Xmtr 109

621 VFO 39
R-5 Receiver 39
AZTEC

876 DC Supply $ 25
BAW

SI100 Xmtr $ B9

6100 SSB Xmur 239
SI1SB Adaptor 109

CENTRAL ELECT.

20A (rack mt.) $ 59
QT-1 Anti-trip )
BC-458 VFO 24
100V Xmtr 39
200V Xmtr 399
CLEGG/
SQUIRES-SANDERS
22'er 2m Xcvr 3169

66 er 6m Xcwvr 159
99'er 6m Xcvr 69
Thor 6 (RF only) 99
417 AC Sup™ed. 75
418 DC Sup/™eod. 75
Zeus VHF Xmtr 289
Interceptor Rec. 299
Interceptor B Rec. 349
Allbander wner 69
Venus 6m Xmtr 225

416 AC Supply 75

SS Booster 39
Apollo Linear 169
COLLINS

7S5A-2 Receiver %219

75A-4 (ser.#601) 325
75A-4 (ser.#3159) 399
T5A-4 (ser.#4244) 425
75A-4 (ser.#5162) 449
Speaker (Al, A2, A3) 9
KWM-2 Xcwr 689
351D-2 Mount 15
S16F-2 AC Supply 115
S516E-2 28v Supply 95
MP-1 DC Supply 119

R.L.DRAKE

JA Receiver $159
2B Receiver |89
2CQ Combo 34
INT Xmtr 99
MS-4 Speaker |2
TR-3 Xcwvr 369

AC-3 AC Supply 65
DC-3 DC Supply 89
RV-3 Remote VFO 49
TR-4 Xcwr 439
AC-4 AC Supply 75

Have TR-3 — electn-
cally A-1, but chassis
has some corrosion
$2199
EICOD
730 Modulator $§ 49
753 SSB Xcvr 129
751 AC Supply 49

ELDICO

EE-3A Keyer § 39

GLOBE/GAL AXY/WRL
King SD0A Xmtr $225
SB-175 SSB Xmtr 59
755A VFO 29
Galaxy 300 Xcwr 129
PSA-300 AC Sup 39
G-300 DC Supply 69
Galaxy 11l Xcvr 169
Galaxy V Xevr 239
Galaxy VMk Il 259
Galaxy VMk IIl 279
AC-35 AC Supply 65
AC-400 AC Supply 75
RX-2 Special VFO 59
SC-35 Speaker 12
UM-1 Modul ator 25
F-3 300cy. filter 24

Rejector 9
Rejector AC Supply 4
GONSET

Comm | 6m % 69
GC-105 2m Xcvr 169
2. 6m VFO |l 39
gm Linear || 59
6m Linear |11 15
G50 Xcvr 169

911A AC Supply 39
912A DC Supply 39
Thin Pak 19
G-77 Xmtr 39
G-77A Xmur 49
6m |12v Converter |9

HALLICRAFTERS

SX-62A Receiver $199
SX-100 Receiver |39
SX-101 Mk 1 139
SX-101A Rec |89

Use Handy Coupon — Order Direct from this Ad !

# To: AMATEUR ELECTRONIC SUPPLY
i 4828 West Fond du Lac Avenue
B Milwaukee, Wisconsin 53216
4 Ship me the following Reconditioned Equipment:
FIRST
. CHOICE -
. SECOND
CHOICE
(IF ANY) -
. THIRD
fed
B | enclose §_ ; | will pay balance (if any)

: [] COD (20% deposit)

.Hm
[}

REVOLVING CHARGE
($100 Minimum)

§ Address
: 5,
B State

B [ send Latest Ham Catalog.
P T LT L L -y

Z2ip

92 e CQ o September, 1969

SX-110 Receiver 99
SX-115 Receiver 269
SX-117 Receiver 199
SX-146 Receiver |89
R-46B Speaker e
HT-32A Xmur 249

HT-37 Xmtr |99
HT-41 Linear 175
HT-46 Xmtr 225
SR-150 Xcwr 289
SR-160 Xcwr 169

SR-42 2m Xcvr 119
SR-42A 2m Xcvr |39
SR-46 6m Xcvr 69
HA-26 2-6m VFO 29

HAMMARLUND

HQ-145C Rec $149
HQ-150 Rec 139
HQ-170 Rec 169

HQ-170AC (rack) 199
HQ-170AC Rec 239
HQ-1 70A/VHF 29
HQ-I70AC/VHF 289
HQ-180 Rec 239
HQ-1B0C Rec 249
HQ-180A Rec 339
S-200 Speaker 15

HX-S0 Xmtr 175
HXL-1 Linear 125
HEATHKIT

GR-64 Receiver § 39
SB-300 Receiver 225
SB-301 Receiver 249
XC-2 2m Conv, IS
SBA-300-3 Conv. IS

MT-1 Xmtr 29
TX-1 Xmtr 115
SB-10 SSB Adaptor 75
HX-10 Xmtr |89
HX-20 Xmtr 129

HX-30 ém Xmtr |75
HA-20 6m Linear 95
HW-10 &m Xcwr 139
HW-12 75m Xcwr B9
SB-110 6m Xcwr 249
SB-110A Xcwr 295

SB-401 Xmur 149
SB-620 Scanalyzer |19
VFE-1 VFO 19

HW-16 Novice
Transceiver 99
HW-30 (Two'er) 39
GP-11 DC Supply 5
VHF-| Seneca 139
HP-23 AC Supply 39
SB-600/HP-23 54
UT-1 AC Supply 25

HD-15 Patch 19
I0-12 5 scope 39
JOHNSON

Adventurer $ 25
Valiant || |89
Audio Amplifier 49
Invader 200 225

Invader 2000 475
EN2 VHF Xmur 85

EN2 VFO 34
6N 2 Conv. (28-30) 39
Phone Patch 15

KW Amp w/desk
(store pick-up) 575

KNIGHT

V-44 VFO $ 17
TR-106 6m Xevr 89
V-107 VHF VFO 19
T-175 6/10m Lin 75

LAKESHORE
P-400GG Linear § 89

LINEAR SYSTEMS

LSA-3 Linear § 39
S00-12 DC Sup 89
250 AC Supply 39
350-12 DC Sup 69
400 Century DC 75

NATIONAL

NC-300 Receiver$|149
NC-303 Receiver 239
NC-300-C& conv. 29
VFO-62 34
NTS 2 Speaker 12
XCU-303 Calib 19

NCX-3 Xcwr 169
NCX-5 Xcwr 339
NCX-5 Mk || 389

NCXA AC Supply 75
VX-501 Rem. VFO 125

vt 10 Day Free Trial (Lose only Shipping Charges) i 30 Day Guarantee < Full Credit Within 6 Months on Higher

Priced New Equipment  EZ Terms—Convenient REVOLVING CHARGE Payment Plan ¢ Order Direct from this Ad !

200 Xcvr 239
AC-200 AC Sup £9
P&H

LA-400C Linear $ 99
POLYTRONICS

PC-2 2m Xcvr %187
RCA

WR-499B RF Gen.S 29
RME

6900 Receiver $149
SBE

SB-33 Xcwr %189
SBI-VOX 15
SBI-XC Calib. 12
SB-34 Xcwr 289
SWAN

SW-140 Xcvr $79
SW-240 Xcvr 169
117AC AC Sup 59
400 Xcvr 199
410C VFO 95

3150 Xcvr (early) 249
350 Xcvr (late) 289

350C Xcwr 325
SW-117C ACSup 75
500 Xcwr 349
S00C Xcwr 189

1H7XC AC Sup B0
14117 DC Sup 100
22 VFO Adaptor 19
VO X-I 19
250 6m Xcvr 229
TV-2 2m Xverter 225

TMC

GPR-90 Receiver $239
TAPETONE

XC-S0N (30-34) $ 25
TEXTRONIX

545 Scope $1250
TRANSCOM

SBT-3 Xcwr $189
SBA-3 AC/Spkr 39
UTICA

650 Xcvr/VFO § 89
650A Xcvr/VFO 99

e

The items listed below are brand-new and carry the full manufacturers New Equip-
ment Warranty Some items have been on display, but most are Factory Sealed
NOTE: No wade-ins can be accepted on the close-out items shown below

BTI
LE-2000 Linear (ND)

EICO

753 Transceiver - kit
751 AC Supply - kit
752 DC Supply - kit
752 DC Supply - wired
7120 Transmitter - kit
722 VFO - kit

HFT-90 FM Tuner - kit

E-1A Metal cover for above 2

5T-97 FM Stereo Tuner -
- wirted

1050 Battery Eliminator &

Charger - kit
826 VOM - kit
526 VOM - wired

GALAXY
DAC-315 Deluxe Console
SC-15 Speaker

2000 L near wath Supply -

i Factory Sealed)

MOSLEY

V-5 B0-10m Vertical
V-1l 20-10m Vertical
RV -4RK Moot Mty kit

AMATEUR EL

Reg. NOW  MOSLEY Reg. NOW
$795 %635 TA-32 2el., Tn-Band CR $ B4 § 59
TA-32 Jr. (300 watt) CR &0 45
e NS TA-40K 40m Conv. kit 25
80 54 TW-3X 204080m Amt. CR 23 I8
80 4 TD-2 40L80m Dhpole CR SO 135
110 79 NATIONAL Reg. NOW
90 59 NCX-200 B0-10m Xcvr ND $359 3259
45 14 AC-200 AC Supply ND 75 &0
29 NCXA AC Supply ND 110 %
NCX-500 80-10m Xcvr ND 399 199
AC-500 AC Supply ND 95 75
139 B9 HRO-500 Receiver ND 1675 1275
42 29 SWAN Reg. NOW
16 12 45 Swantenna CR $ 65 % 45
20 I& TV-2 Transverter (| 4Mc) 295 245
Reg. NOW TV-2 Transverter (S0Mc) 795 145
100379 TELREX BEAMS Reg NOW
20 '8 I0M-309 3 el,i0Om Beam 3 49 % 25
&M-624 & el _&m (24 boom) 69 8B
95 375 B384 18 el Jm i 41 boom) 9%
W m | m
Reg. NOW 241528 1S el,2m (28 boom) &5 5
”;é 3 ?2 ND = New Display
35 CR = Customer Retarn (un-used)

ECTRONIC SUPPLY

4828 W Fond du Lac Ave  Milwaukee. Wis. 53216 - phone (414) 442-4200

See page 110 for New Reader Service
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SAVE $50

Purchase any new Swan transceiver- or
linear at the regular price with notrade-in
and you may take a $50.00 Credit toward
the purchase of any other merchandise.

AAELELRELLARRN

FAE AN LR LR RARARRR RS RN AN NSNS SNSSSSSSNSSSSSASNA

SWAN 250 Cygnet 80-10m AC/DC ($50 Bonus) $435.00
SWAN 270 Deluxe Cygnet . . . .. . ($50 Bonus) 525.00
SWAN 350C 80-10m Transceiver ($50 Bonus) 420.00
SWAN 500C 80-I10m — Deluxe . . ($50 Bonus) 565.00
SWAN 250C ém Transceiver. . . . . ($50 Bonus) 450.00

NS-1 ém Noise Silencer . . . .. ... ... .. ... 36.00
TV-2B 2m Transverter (specify |14or50Mc if) 350.00
Mark |l 80-10m Linear — w/tubes ($50 Bonus) 395.00
Mark 6B ém Linear — w/tubes .  ($50 Bonus) 395.00

Power Supply for Mark 11 &6B. . .. .. . 265.00

| 1I7TXC AC Supply w/spkr. in cabinet . 105.00

14-117 12v DC Supply w/Cable. . . ... . .. . 130.00

510X MARS Oscillator - less crystals . | 55.00

508 Full Coverage VFO .. ... ... . .. .. ... 145.00

210 6 Meter YFO . . . ... ... ... ... .......... 120.00

VX-Il Plug-inVFO. . ...... ... .. ... .. ...... 35.00

100kc Calibratorfor 350 ... ............... 19.50

100kc Calibrator kit for 350C only .. . . .. 19.50

500kc Calibrator kit for 250 or 250C . . . . . . . 19.50

EP-]1 Phono Patch .. .. ......... sesnheses W00

AF-800 Audio Filter .. ... .. . . .. .. .. .. .. 28.00

45 Swantenna — manual. . . .. . .. ... . ... .. 65.00

55 Swantenna — remote contrel ... .. ... .. 95.00

Custom Contour Bumper Mount . . .. . . .. . .. 24 95

Kwik-on Antenna Connector . . .. ... . .. ... 3.25

Universal Mobile Mounting kit .. .. . . . .. . 12.00

NOTE: Above are listed the “Standard - Everyday”
Swan Products — Below are listed some special
purpose items:

14C 12v DC Module/cable = = . $ 65.00

I4CP As above, but Positive Ground . . . 75.00

17X Basic |17v AC Supply ONLY. . .. .. . 65.00

230X Basic 230v AC Supply ONLY. . .. .. .. 75.00

117 or 230vac Line Cord (specify). . . ... ... 8.00

8' Cable w/plug (Supply t o Transceiver). . .. 6.00

230XC 230v AC Supply, speaker, cabinet . ... 115.00
14-230 12v DC Supply w/230v Basic. ... . .. 140.00
SWAN-HORNET ANTENNAS:

TB-1000-4 4-element 1000 watt continuous. . $159.00
TB-1000-3 3-element |000 watt continuous .. 129.00
TB-750-3 3-element 750 watt continuous .. .. 109.00

48728 W. Fond du Lac Ave.. Milwaukee, Wis.
Phone (414) 442-4200

STORE HOURS: Mon & Fri -
Thurs -

53216

9P amto 9 pm;
9 amto 5:30 pm, Sat - 9 amto 3 pm

Tues, Wed &

See page 110 for New Reader Service

WARNING

| P?lease ignore the picture to the left - because

it is ot a standard Cygnet Model 260. The
purpose of this ad is to tell you about the new
Deluxe Cygnet Model 270, of which a photo-
graph was not available to us at the time this
ad was prepared. The new 270 will be similar
to the 260, but with the following additional
features:

C-F Networks Filter (same as is in 500C).
|00kc crystal calibrator. Dial set control.
S Meter and Transmit Metering. AGC and ALC.
AF and RF gain controls. Sideband selector.
Mic. gain and Carrier Balance panel controls.
Mic. Jack on panel. Vox socket providing for
plug-in of VX-2 accessory.

The Amateur Net price of the 270 will be $525,
and the factory says that initial deliveries will
begin in early September. Since Amateur Elec-
tronic Supply is one of Swan's largest distrib-
utors, as usual, we will be able to offer early
deliveries. Order Now!...and be the first in
your neighborhood to have one.

The improved 260, which now features increased
(and variable) mic gain is normally in stock for
immediate delivery. NOTE: After Oct. |, mics
will not be furnished with the 260.

The higher prices shown in this ad on the 500C,
250C, TV-2B, 510X and 508 were effective

August |5, 1969.
J R R T D T I e T B R R S B

B To: AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216

| am interested in the following new equipment:

| have the following to trade: (what's your deal?)

Ship me the following New Equipment.

B
v
o
7
D
.

| will pay balance (if any)

COD (20% deposit)

Revolving Charge Plan

=
o
3
D

g
1
w
w

Q
4
EEEEESEEIEES TR EEE .S N

B State Zip
B[] Send Reconditioned Equipment Bulletin 1§
e ey Y * T T - F 1
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GET MORE OUTPUT

from your HAM or CB RIG!
with “KORECT-A-LINE"” by Terado

A.C. LINE MONITOR-REGULATOR

COMPENSATES FOR LOW OR CHANGING LINE
VOLTAGE WHICH MAY BE REDUCING YOUR
TRANSCEIVER OUTPUT.

e Positive Action, Six-
Position Switch for
Finger Tip Control
Accurate, Easy-to-
Read, Edge View
Meter
Will Increase 11/V
AC Line Voltage to
140V If Needed
Will Decrease 117V
AC Line Voltage to
80V for Test
Purposes
Easy, Plug-in Instal-
lation, Convenient Other Models up o
Mounting Bracket 1500 Watts

For More Information, Write

W CORPORATION

1058 Raymond Ave., St. Paul, Minn, 55108 USA

ONLY $26.95 LIST

|

KORECT-A-LINE
MODEL 50-150

Capacity 300-500 Watts
Size 514 "x3"x24"
Weight 3 Ibs.

ALL BAND TRAP ANTENNA !

Neolteon All Makes Short Wave mitters. Guaranteed for l'm
Recalveri. Makes World-Wide Watits Power. Light, Naat,
Receptien ‘tre r. Complets eatherp

with 9 {i. 72 ohm feadline, Realed resonant I.r-. nlul all Ill'l'l radle
amatsurs! Eliminstes 5 separatsa an

hrt ar manss tewd.
20-18-10 meter bands. Completa 103 'E;.‘ 18-10 mﬂum
fhﬂ for world-wide ahdrt wa m-plhn‘l 'ILH {u.lh. lhﬂ

pay postiman balance CO Fplu ml:r on arrival nr lar powt-

Midway Antenna o Depl. C 83 o

!i l-lr,pl'h‘ri Comnlete netractione nefnd
Kearney, Nebr. 68847

.s/gna//ane
HEAR = NOW!

AMATEUR-WHOLESALE ELECTRONICS
280 Aragon Ave.
Coral Gables, Fla. 33134

September, 1969

IC Keyer [from page 51]

circuit’s immunity to spurious voltages such
as induced r.f. voltages or poor line
regulation.

The cost of DTL and TTL units 1s not
significantly more than their RTL counter-
parts and there is the added advantage of
there being a greater range of functions and
function groupings available. A word of
warning, DTL and TTL can be used together
but RTL can be used with neither of them.

First the condition of certain parts of the

' circuit during a quiescent (non-keyed) period
' will be described. Normally Q and T on both

DOT I and DASH I will be at “0” and Sp will
be at ‘1.” The outputs of both DOT SET and
DASH SET will both also be ‘1’ and the 1n-

| puts to both J terminals and DOT II and

DASH II will be ‘0.” The Q terminals of both
the latter flip flops will also be ‘1’ and thus

| the output line will rest at 0.’

A dot or dash is generated by grouping
(i.e. applying a ‘0’ to) the Sp terminal of DOT
| or DASH I respectively through an or gate.
Assuming the keying action has just com-
menced, this makes the Q of the particular
flip flop change from ‘0" to a “1.” Considering
for the present the generation of a dot only
then the ‘0’ on Q of DOT I will go to ‘1’ and
from the truth table (Table I) we see that the
DOT SET output goes to a zero. This output
change performs three functions; first the
pulse generator is turned on, secondly,
through DOT KEY the DOT II flip flop 1s
actuated and on receipt of a ‘1’ to ‘0’ trans-
ition on 7 of DOT 11 the QO of that same flip
flop changes state. This causes the output line
to rise to ‘1° and the relay circuit is operated.

The third operation performed by the DOT
SET going to ‘0’ is to actuate the DOT RE-
SET gate. This is best understood by referring
to the timing diagram in fig. 4.

In fig. 4 the effect of the propagation delay
through each gate has been exaggerated for
the sake of clarity; in reality the delay of a
gate is typically nanoseconds. Figure 4 shows
how by putting a ‘0’ on DOT RESET (input
1) the clock input (7) follows the output

. waveform and thus the DOT I flip flop is not

reset until the output pulse is completed.
When DOT I has been reset Q on DOT |
returns to ‘0’ thus allowing DOT I to be set
again by grounding or the continued ground-
ing of Sp. However, the propagation delay ot
the or gate at Sp and the flip flop itself 1s
sufficently long that should the DASH 1 flip

See page 110 for New Reader Service




WHAT'S NEW?? 530 BIG WATTS!

S

The New Galaxy The Powerful New Galaxy The Beautiful, Matching
Wattmeter/Antenna Selector GT-550 TRANSCEIVER Galaxy Speaker Console

30-60-90 DAYS 1S THE SAME AS CASH WITH US AND UP TO 3 YEAR-TERMS AHE

AVAILABLE AT THE LOWEST RATES...(CASH IS NOT CHEAPER!)
OPEN MONDAY THRU FHIDAY 'TIL 9:00 P.M.—SATURDAY-'TIL 5:00 P.M.

L & S wants to say thanks for
the terrific response you Hams
have given us...!

We want to continue doing busi-
ness with you, and we hope
you will soon decide to make
L & S ELECtronics your head-
quarters!

Read this flyer through...
thoroughly and see what we
have to offer. It was designed
especially with you in mind.

I-'BEE TOWERS

.. THAT IS CORRECT! A FREE 40 FT. HAM TOWER WITH THE PURCASE OF ANY
FOLLOWING COMBINATION:
GALAXY GT-550—AC-400—REMOTE VFO OR RF CONSOLE SPEAKER

Call, or write to John Linton, W8BDKI, or Pete Smith, WASPZA

The hams that have the answer to your questions with 15 years of amateur sales
between us, and many active hours on the air.

We sell New and reconditioned gear, and all of the popular accessories.

L &S Electronics

Electronic Supplies* Hom* CB* Hi-Fi* TV

17813 EUCLID AVENUE CLEVELAND, OHIO 44112
PHONE (216) 486-7330

See page 110 for New Reader Service September, 1969 ® CQ e 95




.5/;/75//0/75
HEAR + NOW!

AMRAD SUPPLY, INC.
® 3425 Balboa St.

San Francisco, Calif. 94121
® 1025 Harrison St.

Oakland, Calif. 94607

"HOW TO MAKE MONEY

Mobile Radio Mnmtennme

AUTHORITATIVE GUIDEBOOK
APOUT THE POOE N TWQO-WAY NOBMILE - lillﬁ
GIVES FACTS, FICWRES. PAY BATES.

WRITE TODAY!

LAMPNIN LABORATORIES INC  Flectrone Dw

%
%
FREE ¢

BRADENTON, FLORIDA 3

NOW FOR THAT

LINEARS

Built to Operate
Dependably With
Plenty of Reserve

* Dependable Operation
* Rugged Eimac 3-1000Z
* Instant Transmit ® ALC
* Fast Band Switching

* Easy Load and Tune

* Real Signal Impact

BTI LK-2000 ... For
maximum legal amateur
input . .. 558, CW, RTTY.
Price . . $79500

BTl LK-2000HD .
For heavy duty applica-
tions such as MARS, high
power RTTY and 55B.
Price . $89500

Listen for the hundreds of
LK -2000 linears now on the
air and judge for yourself.
Write for free illustrated
brochure or send $1.00 for
technical and instruction

BTI AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe, San Diego, Ca. 92109

September, 1969

flop have been set while the original dot was
being formed then the transition of Q on
DOT I from °1’ to ‘0’ will make the output of
DOT SET change from ‘0’ to “1.” This in turn
allows the DASH SET output to drop to a ‘0’
thus holding DOT SET off and actuating both
the J input on DASH II as well as starting up
the pulse generator.

A dash 1s formed by using the NAND gate
to perform negative logic, i.e. act like a NOR
gate. The reason for the inverter between the
Q output of DOT Il and the NAND gate 1s that
the DOT II output must go to ‘0’ before the
DASH II flip flop can toggle. This produces a
very short period (a few nanoseconds) during
which the output drops to ‘0," as shown in fig.
5, which due to the inertia of the relay
should have no apparent ill-effects. If how-
ever, this short pulse were allowed to remain
in the system, it would tend to reset the
DASH 1 flip flop after the time required for
a dot only. This is obviously undesirable and
the inverter is introduced as a delay element
only, giving the DASH II flip flop time to
toggle and ensuring that the DASH 1 flip flop
1s reset at the end of a dash only.

Practical Considerations

The whole circuit is mounted on a piece of
Vector board, type 126M76/032 measuring
58" x 4”. The 6.3 volt transformer was
used for size reasons only and if a larger en-
closure 1s used, a 12.6 volt transformer and
a bridge rectifier would be a better choice
than the 6.3 volt job with a voltage doubler.

The reed relay is a rather expensive P & B,
type No. JF1045. It was chosen for its 10VA
contact ratings, an insurancee policy against
abuse.

As long as the Vcc and ground connections
are made correctly, to pins 14 and 7 respec-
tively, the integrated circuits will prove very
tolerant of miswiring—but not of excess volts;
Vce should never exceed the 5.5 volts maxi-
mum rating.

If NORr gates are available instead of the OR
gates shown in fig. 3, then the circuit modi-
fication shown in fig. 6 will work equally
well.

Conclusions

In designing the Keyer every effort was
made to minimize the total number of nte-
grated circuits. Consideration of available
integrated circuits suggests that the minimum
number of integrated circuits has been used

consistent with the requirements of the keyer.
#

See page 110 for New Reader Service
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ANTENNA Bill i :
ROUNDUP Vol. 1] HIBRMEEL 1
1. .. YHF FOR THE RADIO ELECTRONIC CIRCUIT
foki FIIRL. Heses pogs AMATEUR HANDBOOK
YOur ichauce 1o git & Cat. #115. 1f Cat. #121. Describ
Sopy of o6 of Hhe mow n: ;rfplnr:ning };:U h:r:: {25 -u:d. diuuu;: I|"|“4:::|\‘:-lu::mi‘lli
hensi k g
:T:;E:m::;“::" :Tar:dﬁ YHF operctor you can't CIHEUITS - 150 of the most often
the Amateur. Ten big afferd ta be without this Hﬂ"ﬁﬁﬂ{”{. needed circuitn around
theory nrrid;: Kenikhians dynamic new handbook b the shock. MNovices and
up h? 82 detalled and written llp!:lullf far old-timers alike will find
illustrated construction you. Filled from cover mony valuable circuits
projects for VHF on Into fo cover with all new here ideal for construe-
microwave, from long- end original construction fion projects. Eleven
wires S0 17 element material presented so0 great chapters cover o
beams end Sterba Cur- you con understand it multitude of circuits for
toin arrays. all,
§H|1 | | THE NEW RTTY ANTENNA SHOP & SHACK
HANDBOOK SHORTCUTS
Cot, F#116. A treasury ROHNDUF Yol. | Cat. #120. Here is a
of vital and "hard to Cat. #119. A commen collection of hundreds
get” information. Loaded denominator for all ham of hints, kinks and short
'H'hl'l 'quipm-nf uhﬁl- “ﬂﬁﬂﬂl “ ’h' anténnag. cuts w]'li":h lhﬂuld h.
matics, odjustment pro- Here at last is the creom part of the library of
cedures, etc. A valuable of antenna information every experimenfer ham
asset to both the be- packed into @ 160 poge and CB'er. A veritable
ginning and the experi- book. Forty-seven in- gold mine that will help
enced RTTY'er. Special formation-packed articles save time, improve their
section on getting start- that will dispel mu:hlni shop techniques, dress
ed, written by Byren the mystery surrounding up their shacks, and in-
Kretzman, a well known antennas. croase the efficiency -of
authority in the feld. SIDEBAND their equipment,
, | HANDBOOK CQ ANTHOLOGY II
cq ANTHOLOGY Cat. #103. One full Col. 3£102-2, Top tavor-
year in the _F"F‘““'ﬁ““ ire CQ articles from 1952
Cat. #102-1. We've of this ferrific volume. to 1959 . . . including
looked bock through the This is not a technical some you may have
years 1945.1952 and book. It exploins side- missed . . . compiled in-
assembled all in one band, ‘hn‘ﬂnﬂ+?n':' haw to one new Information-
ploce the articles ihat to get along with it . . . packed book! Mo more
have mode a lasting how to !ﬁHP your rig need to try to locate
sfir. The issues containing working right . . . how sold out back copies of
most of these arficles to know when it isn't..: CQ. This Anthology in-
have long ago been sold and lots of how to build- cludes past articles of
out and are unavaoilable. it stuff, gadgets, receiv. losfing Interest to every
ing ,“H“Fh"f exciters, omateur radio enthusiast.
SURPLUS . amplifiers. _— Over 250 page: of text.
SCHEMATICS - SURPLUS CONVERSION _ ELECTRONIC CIRCUIT
Cor. #117. This is & HANDBOOK HANDBOOK VOL. I
book literally loaded with Cat. #122. Contains r‘!’ -
schematics for all the 192 pages of conversion 'ENECTRONIC Cat. ¥121-2. Tom HHHH_IL
currently popil-r pleces articles including the 'CIRCUITS K2AES, does it again with
of lurplu; g Most famous Command Set's | this sequel to his best sell-
amateurs are well aware plus @ whole slew of the ing- Volume 1. This fime
of the problems encoun- mest  popular military it's 159 additional circuits
tered in purchasing seem- surplus gear Including which will appeal fo all
ingly inexpensive surplus such gems os: ST7 3522, Every shock will have a
anlts. oaly Sa fiad thot ART-13, BC603, BC659, spot for this book. All cir-
no schematic diegram Is ARC 1, ARC 3, efc. Actu- cuits fully described in
avallable. olly, it covers olmost text with complete de-
every piece of surplus tailed construction steps
e . : gear worth the effort to plus schematics.
RIENE g convert for ham use,
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cITY 103 Mew Sideband Hondbook Antenna lnundui: val. 1 - 3
105 Mew Mobile Hendbook Anmtenna Roundup val, 2 -
STATE 109 Ham's Interpreter I_Shnp & Shock Shorteuts 3.95
712-A | Reg. Hom Log Sheets, per C 1.00] | 121-1| Elecironic Circuits Handbook vol. 1] 3.00 |
112-8 | 558 Ham Log Sheets, per C 1.00 - 121-2 | Electronic Circuits Handbeok vel. 2| 3.00 %
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GEM-QUAD FIBRE — GLASS
ANTENNA FOR 10, 15, and 20 METERS.

Two Elements $7773

Extra Elements $45.00 ea.
Price is F.O.B. Winnipeg.
INCLUDES U.S. Customs Duty.

KIT COMPLETE WITH
* SPIDER

* ARMS

* WIRE

* BALUN KIT
* BOOM WHERE NEEDED

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD OF FXCFLILENCEF

Buy two elements now — a third and fourth
may be added later with little effort.

Enjoy up to 8 db forward gain on DX, with a
25 db back to front ratio and excellent side
discrimination.

Get a maximim structural strength with low
weight, using our “‘Tridetic’’ arms.

%?_5’ AVAILABLE NOW FROM

0 Burnett Avenue, Winnipeg 16, Manitoba, Canada.

PLEASE
*x ZIP

all correspondence Y

include your

code number on

DAKOTA SUPPLY COMPANY
P.0. Box 57,

8th and Walnut Sts.

Yankton, South Dakota 57078

September, 1969

Contest Calendar [from page 70]

had not seen in over 30 years. At St. Croix
it was Herb, KV4FZ who picked us up and
gave us a tour of the island. At our last port
of call, St. Thomas, we finally got to meet
“DX Hall of Fame” Dick Spenceley, KV-
4AA and spent a couple of pleasant hours
with Dick and his wife Anna. We stopped at
the Post Office on our way back and got to
see famous Box 403.

Nothing beats an ‘“‘eye-ball” QSO with
frism- you have contacted over the years,
and we hope to have more of them.

73 for now, Frank, WIWY

Announcements [from page 10]

mation from John Shafer, K0GZG,
5073.

303-443-

Washington, D.C.

The annual hamfest for the Washington, D.C.
metropolitan area sponsored by the Federation
For Amateur Radio, will be at the Gaithersburg
Fairgrounds in Faithersburg, Maryland, on
Sunday, September 21st, from 1000 until 1700
hours.

Andover, Mass. .

The New England DXCC will hold their an-
nual meeting Saturday, October 4, 1969 at
Valle’s Steak House, Route 93 at River Road,
Andover, Mass. Dinner will be $7.75 per person.
For reservations contact (and make checks pay-
able to): Robert A. Wallace, WIHH, Chairman,
146 Westford Street, Chelmsford, Mass. 01824,

Rome, Georgia

The Northwest Georgia Amateur Radio Club
will hold the annual Rome Hamfest Sunday,
October 5, 1969 at the Glen Hollow Youth
Camp, Rome Georgia. Talk in on 3950, 146.94
f.m., or 146.34/.94 f.m. repeater. Good food;
good fellowship; fine door prizes

Boy Scout Jamboree

The 12th Jamboree-on-the-Air will take place
over the weekend of the 18th and 19th of Oc-
tober 1969, Starting time will be 0001 GMT on
Saturday and will end 2359 GMT on Sunday. Full
details next month.

MARCO Meeting [from page 32]

son, KEWYP, and to Bill Sprague, WAG6-
CRN, whose dream and perseverance made
MARCO possible. The evening ended with
a slide presentation by Orin Q. Flint, M.D.,
F.I.C.S., WA2WAU on an African safari he
took with his family early in 1969.

Two final notes before we conclude this
article. First, a note of recognition to Mr.
Joseph J. Boris who extended my invitation
and to the obviously long hours he puts in

See page 110 for New Reader Service
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A 5 BAND 260 WATT SSB TRANSCEIVER

WITH BUILT-IN AC AND DC
SUPPLY AND LOUDSPEAKER ~$4'35

The new Swan Cygnet is a complete SSB trans Unwanted sideband suppression is 45 db, carrier
ceiver, with self contained AC and DC power suppression b0 db, and distortion products are
supply, microphone and loudspeaker in one port down approxi ”1=:t_|.e 30 db

able package. The Cygnet features full frequency The new Cygnet is designed to provide efficient,
coverage of the 10, 15, 20, 40 and 80 meter high quality f.-;.rr.rﬂ....r.a..,dls.._.n.z in the 5 most com-
bands with a power input r.atmg of 260 .-..:a-*..‘-.'-- monly _,.-5*;_:.-;' amateur bands. Its low cost is 3
P_EP in single sideband mode, and 180 watts tribute to Swan's ,-,,_.;; known techniques in value
LW Input. A L'r=fd] lattice filter ~” 2300 F” IS analysis m’j . direct circuit design. Above
used in both transmit and '.-I'.:‘EHLHITLJ}j*:. and all, these th :;L.ff lead to a high degree of
provides excellent selectivity with a 2.7 Kc band reliability and foolproof L:-Er‘:‘r:u'maﬂce Dimen-
“|d h at 6 db E!D"” Superior receiver sensitivity sions are: 13" v dE. 9%2" high, and 11" deep.
of better than %2 microvolt makes it easy to pull Weight 1s 24 Ibs

in those DX signals, and with the Cygnet, if you The P

. : e transceiver comes complete with AC )C
can hear them, you can work them. Audio fidelity s *-”'-I-dk nd carr ‘,;“ h’ijfd'li .,1:1.‘ ;_ahnﬁ:‘E:
s in the well known Swan tradition of being =, o yIng Fauiilnmsil
second to none; providing smooth, natural sound- the most versatile and portable set on the mar-
seL Uil L Ly "., | U | wl | | 1o ud bf ¥ ] : e -

piu 5 : ket, and certainly the :JF:JT Du;:-lt-|'€‘ VailuE

ing voice quality. The Cygnet is temperature
compensated on all bands, featuring solid state Amateur nel $435

osciliator circuitry with zener regulation which P.S. Yes, for our customers who require some

ires, there will be a :‘-:Iu--:* version of the
SE

[}EI"’TTITS 'r'|'|dl_._" ".f&rla'[.’;_"T‘- in :“LJD[}EF “”E" 'H'C”E:E‘t‘ .. 1‘-':-"- soon. which far approximately
without frequency shift.

\ « 300 Rte. 110, Farmingdale, N.Y.

|, ELECTRONICS, INC. 55 myrtie 46822

ARROW

« 97 Chambers St.. N.Y. N.Y « 525 Jericho Tpke., Mineola, N.Y « 18 Isaac St., Norwalk, Conn. « 225 Rte. 46. Totowa. N.)
212 — Dighy 9-4411 516 — Ploneer 2-2290 203 —B838-487] 201 — 256-8555
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CWELECTRONIC SALES
1237 16th Street
Denver, Colorado 80202

Hickory Stick Signs
Custom Magnetic Car Signs

N.H. 03246
Display your Call
with a quality
magnetic sign.
No painting—no
damage to car,
Will not blow off!
Made of high
quality cycolac with magnetic tape
molded in. Size approx. 3” x 13".
Red, black, blue, green or orange |
letters on white background. $4.95
plus postage and C.0O.D. Prepaid
orders sent post paid. Other sizes
and special cuts available. Send
drawing for quote. Clubs write for
group prices. ]

EASY TO LEARN CODE

It is easy and pleasant to learn or increase
ipeed the modern way—with an Instructograph
Code Teacher. Excellent for the beginner or
advanced student. A quick, practical and de-
pendable method. Available tapes from beglin-
ner's alphabet to typical messages on all sub-
jects. Speed range 5 to 40 WPM. Always ready.
no QRM, beats having someone send to you.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher Iliterally
takes the place of an operator-instructor and
enables anyone to learn and master code with-
out further assistance. Thousands of success-
ful operators have ‘‘acquired the code’” with the Instructograph Sys-
tem. Write today for full particulars and convenient rental plans.

INSTRUCTOGRAPH COMPANY

1746-C WEST BALMORAL, CHICAGO, li.vl‘,. 60640
4700-C Crenshaw Blvd.. Los Angeles, Calif. 90043

100 ® CQ e September, 1969

LACONIA

preparing the MARCO Bulletin and for
making the meeting a success. The closing
note is to urge all of those eligible for mem-
bership and who are interested in joining this
organization to contact: William L. Sprague,
M.D., WAG6CRN, Secretary, MARCO, 433
North 4th Street, Montebello, Califorma
90640, a

6 Meter Station [from page 40]

signal levels and prevent over-driving of the
circuitry or excessive volume level changes
in the output. The stage presents no wiring
problems and will not be tested until the
converter is wired. A 12BA6 should be put
in the socket, however.

Stage Va2 is the converter. Its function 1s
to convert incoming signals in the range of
550 to 1500 kc to 455 kc. This tube actually
performs a dual function. Grids 1 and 2 and
the cathode act as a triode oscillator with the
frequency of oscillation being determined by
CiB and T; while the remainder of the tube
acts as a mixer. Therefore, when the incom-
ing signal is present on grid 3, it combines
with the local oscillator signal, and the plate
circuit produces the sum and difference of
the two signals as well as each one indepen-
dently. Since i.f. transformer 72 is in series
with the plate and since it is a tuned to the
difference frequency, only the difference
frequency is fed to the i.f. amplifier.

This stage should be wired carefully ob-
serving the proper terminal connections,
supplied by the manufacturer, for the oscil-
lator coil and i.f. transformer. After the stage
is wired and all tubes are in their proper
sockets, the entire tunable portion of the re-
ceiver can be tested. Up to this point, we have
constructed what is basically a broadcast
band superheterodyne receiver with a few
extra frills. Actual signals in the broadcast
band will, therefore, be used for testing. To
pick up these signals, attach a 12 inch piece
of hookup wire to pin 7 of the 12BE®6, apply
power, and slowly tune the variable capac-
itor through its range. If everything has been
properly wired, broadcast stations will be
received and the receiver will be ready for
its initial alignment.

In Part II we will cover the alignment of
this portion of the receiver, the construction
of the 6 meter front end and the complete
transmuitter.

[to be continued]
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elrex_

PREFERRED AND SPECIFIED WORLD-WIDE BY |
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS

Don't settle for anything less than the very best! Use Telrex Communica-
tion products — for long lasting optimum performance and value!

FREE . . . Tech data and pricing catalogs describing off-the-shelf and cus-
tom-built antennas, systems, “‘Inverted-vee Kkits''®, towers, mono-poles
and rotable “‘Berthas’’.

For commercial and military applications write for CM69. .. for amateur
applications write for PL69.

EE
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,f" with a material difference! | 4 |  sismns I gmﬂn&«m: ASBURY PARK,

;;—— S FL AT e < v reL NEW JERSEY 07712, U.SA.

PERSONALIZED ENGRAVING RADID. GEFICER
ELECTRIC TRA

ON-THE-AIR 110 VAC INEES

SIGN

WITH CALL

$12.95

Metaltex Lopel Bar — $1.50
SEND FOR FREE CATALOG

ARNOLD’S ENGRAVING

2041 Linden St. Ridgewood, N.Y. 11227

A limited number of openings are available to
men willing to train for the interesting and well-
paid career of Marine Radio Officer aboard U. S.
Flag merchant vessels. An F.C.C. 1st or 2nd Class
Commercial Radiotelegraph license is required.
These openings will be particularly appealing to
younger men who have completed the:r military
obligations. Write to The Radio Officers’ Union,

Room 1315, 225 West 34th Street. New York,
N.Y. 10001.

4441

VARIABLE OUTPUT MICROPHONE

® 1967 Shure Brothers, Inc.

See page 110 for New Reader Service

e NEW! VARIABLE
OUTPUT LEVEL
e TRANSISTORIZED

Built-in two-transistor pream-
plifier and volume control
enables you to attain, and
maintain 1009, modulation—
provides additional audio gain!
Even compensates for equip-
ment that lacks sufficient gain
to attain 1009 modulation.
Ultra-reliable Controlled Mag-
netic element with specially
tailored response
insures highest
“talk power”. Ad-
justable height,
super-rugeged
“Armo-Dur” case.
For AM, FM, Side-
band, CB. Only
$29.70 net.

Shure Brothers, Inc.

222 Hartrey Ave.
Evanston, Illinois 60204
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HP-24 Modifications [from page 55]

with the basic 0-10 ma meter results in an
actual meter scale range of 0-1000 ma.

Construction

There is ample space for all of the com-
ponents needed to modify the power supply
within the original enclosure. The main
problem is not actually finding space for the
components but placing them so that they
can properly dissipate the required wattage
levels.

The photograph shows how an auxiliary
piece of vectorboard was mounted next to
the original board in order to install the com-
ponents associated with the screen voltage
circuit. Instead of a single 30K ohm resistor,
three 10K ohm resistors of the IRC-PW-10
type were used in series. The individual re-
sistors cost no more than a single 50 watt
unit and allow for better heat dissipation by
virtue of their separate mounting in the
limited space available. Most of the compo-
nents associated with the bias voltage regu-
lator circuit are mounted on the same piece
of vectorboard.

The components for the metering circuits,
if used, can be mounted on the perforated
cover of the power supply (using terminal
strips), except for the 10 ohm, 10 watt resistor
which is part of the plate/screen current
measuring circuit and which should be
mounted along with the power resistors. The
multiplier resistors associated with the volt-

.ggna//ﬂﬂe
HEAR « NOW!

PIONEER-STANDARD ELECTRONICS, INC.
SREPCO ELECTRONICS DIVISION
® 314 Leo St.

Dayton, Ohio 45404

PIONEER DIVISION
® 5403 Prospect Ave.
Cleveland, Ohio 44103
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meter circuit should be especially well insu-
lated from the chassis.

Summary

The HP-24 power supply, although de-
signed for a specific application, actually can
easily be used to power a number of different
linear amplifier designs. In most cases, it can
supply not only the necessary plate, screen
and bias voltages but also the necessary fila-
ment voltages, such as if two 4 X 150 or 7094
tubes were wired in series to draw either 2.6
or 3.2 amperes filament current, respectively,
at 12 volts. Perhaps most especially, the HP-
24 power supply, modified as described, will
prove uniquely useful for v.h.f. linears where
the full benefits of careful bias and screen
voltage regulation are most apparent. 2

Propagation [from page 78]

Central 06-08 (1) | 05-06 (1) | 09-14 (1) | 18-20 (1)
USA 08-11 (2) | 06-08 (2) | 14-16 (2) | 20-22 (2)
11-14 (4) | 08-10(1) | 16-18 (3) | 22-01 (3)
14-16 (2) | 10-12(2) | 18-22 (4) | 01-03 (2)
16-17 (1) | 12-14 (3) | 22-00 (3) | 03-04 (1)
14-16 (4) | 00-04 (2) | 21-22 (1)*
16-18 (3) | 04-06 (3) | 22-00 (2)*
18-20 (2) | 06-09 (2) | 00-02 (1)*
| 20-22 (1)
Western 07-09 (1) | 06-07 (1) | 10-15(2) | 18-19 (1)
USA 09-11 (2) | 07-09 (2) | 15-17(3) | 19-20 (2)
11-14 (4) | 09-14 (3) | 17-19 (4) | 20-02 (4)
14-16 (3) 14-17 (4) 19-00 (3) | 02-04 (8)
16-18 (2) | 17-19(3) | 00-02 (2) | 04-05 (2)
18-19 (1) | 19-22 (2) | 02-04 (1) | 05-06 (1)
22-00 (1) | 04-06 (2) | 21-22 (1)*
06-08 (4) | 22-23 (2)=
08-10 (3) | 23-02 (3)*
02-03 (2)*
|. | 03-04 (1)*
ALASKA
OPENINGS GIVEN IN GMTH
10 15 20 L40/80
To: Meters Meters Meters Meters
[lastern 18-20 (1) 16-18 (1) 14-16 (1) | 08-12 (1)
USA 20-23 (2) | 18-22 (2) | 21-23 (1)
23-00 (1) | 22-01 (3) | 23-00 (2)
01-02 (2) | 00-02 (3)
02-03 (1) | 02-03 (2)
03-04 (1)
i + ——
Central 19-21 (1) | 17-19(1) | 15-17(1) | 08-14 (1)
USA 21-00 (2) 19-22 (2) 21-23 (1)
00-02 (1) | 22-00(3) | 23-00 (2)
00-02 (4) | 00-04 (3)
02-03 (2) | 04-05 (2)
03-04 (1) | 05-07 (1)
Western 20-22 (1) | 18-21 (1) | 16-18 (1) | 08-11 (1)
USA 22.00 (2) .| 21-23(2) | 18-20(3) | 11-14 (2)
00-02 (3) | 23-.02 (4) | 20-00(2) | 14-16 (1)
2-03 (2) | 02-03 (3) | 00-02 (3) | 11-14 (1)*
03-04 (1) | 038-05 (2) | 02-04 (4)
05-06 (1) | 04-05 (3)
05-06 (2)
| | 06-10 (1)

$iTo convert to Local Standard Time in Alaska, sub-
tract 8 hours in the Pacific Standard Time Zone: 9
hours in the Yukon Zone and 10 hours in the Alaskan
Standard Time Zone, from the ¢MT times shown in
the Chart. cMT is 5 hours ahead of EST: 6 hours ahead
of csT: 7 hours ahead of MST and 8 hours ahead of
PsST. For example, when it is 18 aMT it is 13 or 1 P.M,
EST in NYC.

See page 110 for New Reader Service
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Ham Shop

Advertising Rates: Non.-commercial ads 10¢ per
word including abbreviations and addresses. Com-
mercial and organization ads, 35¢ per word. Mini
mum Charge $2.00. No ad will be printed unless
accompanied by full remittance. Closing Date:
The 10th day in the second month preceding date
of publication.

Subscribers to CQ are entitled to one free
3-line ad per month. Ad copy must be accompan-
ied by mailing label from subscription copy of CQ.

Because the advertisers and equipment con-
tained in Ham Shop have not been investigated,
the publishers of CQ cannot vouch for the mer-
chandise listed therein.

Direct All Correspondence & Copy to: CQ Ham

Shop, 14 Vanderventer Ave., Port Washington,
L, N.Y. 11050.

HELP FORMER DXs BECOME W: Write to the U.S.
Senate, Committee on Commerce, Washington, D.C.,
urging support for Sen. Goldwater's S.J. Ros. 27.
Ex-YOZ2BO.

FOR SALE: HW-16 mint condition. $95.00. plus ship-
ping. R. Buchess, 1207 Sundown Street, Streator,
I1l. 61364.

FOR SALE: Home brew KW Xmitter, 10-80M. Many
spare parts. T-type, Mod 15 Perf-Typ unit, URA-8
Freq shift Conv. Pick up only. G. Ireland, 1073D
Circle Drive, Dover, De.

WANTED: Heath AM-1 antenna Impedance Meter,
send price. wanted first card. E. A. Sjolander, Jr.,
119 7th Street, Ashland, Wisc. 54806.

COLLECTOR of obsolete radio and wireless tubes,
WANT all kinds need not be working made prior to
1923. WOLGH, 610 Monroe Ave., River Forest, Il
60305.

WANTED: An instructograph or other code practice-
audio-osc. machine with tapes — reasonable. P. J.
Thornton, P. O. Box 17, Palm Desert, Calif. 92260.

WANTED: Ham transmitting and receiving acces-
sories. D. R. Droege, 281 Jenny Lane, Dayton, Ohio
45459.

REPAIRS—Modifications on all types of equipment.
For details write: Interstate Electronic Service. P.O.
Box 71, Park Ridge, New Jersey 07656.

HOW MUCH MONEY DID YOU
THROW OUT LAST MONTH?

If you paid for classified advertising
In any amateur magazine you did just
that—threw out money. Why? Because
classified advertising in CQ is FREE.
That's right, free! Regular CQ sub-
scribers may run up to three lines of
classified ads each and every month
absolutely free by simply enclosing
the mailing label from their CQ enve-
lope. You can save up to $30 a year
and more by taking advantage of this
free service, The other magazines
charge cash for the same service
and make no allowances for regular
subscribers.

So stop wasting hard-earned dollars.
Use the CQ classified ad section next

month and every month. It costs you
not a single penny.

THIS OFFER LIMITED TO
NON-COMMERCIAL ADS ONLY.

MUST SELL: HT37 A-lshape $175, SBE-34 used less
than 50 hours. $250, ST-70 Eico Stereo amp. $100. L.
Kirschemann, Box 633, Regent, N. Dak. 58650.

FOR SALE: Hallicrafters SX-146 receiver with speak.
er, mint condition. $175.00. K3YMN, 2185 Sampson
Street, Pittsburgh, Pa. 15235.

FOR SALE OR TRADE: Knight signal generator model
KG-650, APX-6 front panel w/cavities, Raytheon,
KQH-713 Magnetron w/pulse transformer. E. A.
Sjolander, Jr., 119 /th Street, W., Ashland, Wisc.
54806.

WANTED: Radio Reminiscences: A Half Century by
Dr. A. Hoyt Taylor, KG6ICS, 9418 Florence Ave.,
Downex, Calif. 90241].

INTEGRATED CIRCUITS: New Fairchild MicrolLogic;
epoxy TO-5 package. 900 buffer, 914 gates, 60¢ each;
923 J-K flipflop, 90¢ each. Guaranteed. Add 15¢
postage. HAL Devices, Box 365C, Urbana, lllinois
61801.

NEED: Kentucky on 6M. AM? Write for late evening
schedule, If you're within 300 miles of Cincinnati.
K4LIE, & WA4ZYN, 1742 Petersburg Rd., Burlington,
Ky. 41005.

WANTED: 200V with factory 160 meter coils—W2CVW,
13 Robert Circle, So. Amboy, N.J. 08879.

See page 110 for New Reader Service

STELLAR INDUSTRIES
10 Graham Road West
ithaca, N.Y. 14850
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FOR SALE: R.M.E. DB-23 preselector, Heath GD-125
Q-mult. Both excell. condition—sell or swap for ?
L. A. Sjolander, Jr., 119 7th Street, W., Ashland,
Wisc. 54806.

IC NOISE BLANKER from May Ham Radio. IF's to 2
MC. On bredboard. Details: WAGBVY, 26835 Ortega
Drive, Los Altos Hills, Calif. 94022.

NC-200 xcvr, pwr supply, manual $280, HQ-170 rcvr,
manual, $135, WA2FFZ, 186 West Ave., Pitman, N.J.

TRADE: Sharp B & W portable TV, 12X10X12, 120 sq.
in. screen; for HW-16; or HW-30 and cash; or what
have you? Want R-394 IV receiver. Carey Coggins,
7125 Hunters Branch Drive, Atlanta, Ga. 30328,

SELL: Q.S.T., CQ 73's magazines. Send your re-
quirements. E. D. Guimares, Jr., WA1BFD, 17 West
End Ave., Middleboro, Mass. 02346.

FOR SALE: KWM-2A, $725. 312B-4, $125 both excel-
lent. RHodom WA4CRL. 1410 Converse, Fayetteville,
N.C. 28303.

WANTED: Knightkit IC G-63C oscilloscope or Heathkit
10-18 in good condition. Sell HA-230, make offer.
Glenn Anderson, 1100 New Jersey Ave., Rine Beach,
N.J. 08741.

SELL OR TRADE—-NCK-5 MK Il with A.C. supply and
Calibrator—excellent—%475. Ranger—$70.00. WANT:
SR-160 CE-100V, or 32-V-3. Send stamp for list of
other gear for sale. J. Shank, 21 Terrace Lane,
Elizabethtown, Pa. 17022.

SELL: Lafayette HE-45, 5 xtals, Microphone, Hy-Gain
63B Ant, $50. Hallicrafters S-102 2 mtr. Rcvr $30,
Homebrew 450 watt GG amplifier, 80-10 m. $20.
Heath GP-11 supply $12. WA3BGN, 6117 Smithfield
Street, Harrisburg, Pa. 17112,

WANTED: April, June and September 1946 issues of
CQ to finish collection. W1DTY, RFD #1, Box 138,
Rindge, N.H. 03461.

WANTED—-QST's—Last four issues needed to com-
plete 1916—FEB, MAY, JUNE, JULY. Any reasonable
price paid. K2EEK, CQ Magazine, 14 Vanderventer
Ave., Port Washington, L.I., New York 11050.

REPAIRS—Modifications on all types of equipment.
For details write: Interstate Electronic Service, P.O.
Box 71, Park Ridge, New Jersey 07656.

POSITION WANTED: Electronics Technician with
Supervisory, VHF, UHF, ISB, SSB, Microwave, Micro.
Tel, Autovan, 250 KW Trans, with Rhombic and Cur-
tain Antenna. Interested in Tropo, ISB Systems in the
Far East, Philippines, Thailand, open for offers. D. R.
Combs, 321 West Center Street, P.O. Box 1, Kays-
ville, Utah 84037. Phone: 801-376-4729.

POLICE, FIRE, AIRCRAFT, MARINE, AMATEUR & CB
CALLS on your Broadcast Radio with TUNAVERTER!
Tunable-crystal controlled! Guaranteed! Free catalog.
Salch Company, Woodsboro 9, Texas 78393.

FCC Commercial operator License preparation by
correspondence. Grantham, 1507 N. Western, Holly-
wood, California 90027.

QSLs — BROWNIE — W3CJI, 3111 Lehigh, Allentown,
Pa. 18103. Samples 10¢ with catalog 25¢.

OHIO VALLEY 6 meter phone net 50.350 every Sun-
day 2000 EDT WABWIW, NCS Sciotoville, Ohio.
Traffic and Rag Chewers Welcome.

HAMS who like audio too try new quarterly: Ampli-
fiers by Williamson and Bailey, speaker by Baxandall.
Details: Amateur, 307 Dickinson, Swarthmore, Pa.
19081.

FIRST $100.00. takes Eico 753. With a/c P.S., D-104
mike. Excellent condition. A. Wyka, Splendora, Texas.
77372.

WRL'’s used gear has trial-terms-guarantee! KWMI—
$249.95; HW32—-%$89.95; Swan 250—%249.95; TR3-—
$369.95;: NCX3—%$169.95; SB34—%$299.95; Galaxy V—
$229.95; Galaxy Vmk2 — $279.95; Ranger — $99.95;
HT32A—%$259.95; 100VO—%$259.95; Galaxy 2000 linear
—$329.95. Many more. Free ‘“blue-book” list. WRL,
Box 919, Council Bluffs, lowa 51501.

CINCY STAG HAMFEST: The 32nd Annual Stag Ham-
fest will be held September 28, 1969 at Stricker's
Grove, Compton Road, Mt. Healthy, Cincinnati, Ohio.
Door prizes each hour, raffle, lots of food, flea
market, model aircraft flying, and contests. Identify
Mr. Hamfest and win prize. $5.00 cost covers every-
thing. For further info, contact, John Bruning,

WBDSR, 6307 Fairhurst Avenue, Cincinnati, Ohio
45213.
PEORIA HAMFEST—September 15—Peoria, Illinois,

same place as last year. For details, see Announce-
ments, Sept. issue CQ. Advance registration: $1.50,
write: L. F. Lytle, WODHE, 419 W. Stonegate Road,
Peoria, Illinois. 61614,

RTTY gear for sale. List issued monthly. 88 or 44 Mhy
torroids, uncased, five for $2.00 postpaid. Elliott
Buchanan and Asociates, Inc., 1967 Mandana Blivd.,
Oakland, Calif. 94610.

HEATH HW-16 excellent condition $95. Drake R-4
$225. HA-1 keyer $50. Antenna tuner from 1967 hand-
book with 80M, 40M, 20M, and two 15M coils $25.
All items ppd. Joseph Koppi, WAOAXG, 1026 N. State
Street, New UIm, Minnesota 56073.

SMITH CHART plotting table. Kay Elec. Co. Mega
Plotter with 3 revolving scales, case, instructions.
New, $7.50. Art Beahr, 8719 Oxwell Lane, Laurel, Md.
20810.

TECH MANUALS, and service data for Surplus Elec-
tronics. Thousands of publications on hand, cover-
ing Army, Navy and Air Force equipment. Sorry—no
catalogs, but will rush price and availability quotes
for specific literature that you may need. Propaga-
tion Products Co., P.O. Box 242, Jacksonville 1,
Florida.

GONSET G-50 like new—nu-vistor preamp added,
separate VFO and receiver tuning. 50-54 mc. 50 watts
asking $145.00. WOINOS, RR1, Box 89, Saint Charles,
Il. 312-584-1327.

3 Plastic Holders will frame and protect 60 cards,
$1.00,—or 10 holders $3.00. Prepaid and Guaranteed.
Patent 3309805. Tepabco, Box 198Q, Gallatin, Ten-
nessee 37066.
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FOR SALE: Swan 500, ps, and vox. $450 or best offer.
David Propper, 139 Thompson Ave., Oceanside, N.Y.
1572. Telephone: 516 RO 6-5793.

VHF-1 Heathkit Seneca 6 & 2 mtr. transmission,
National HFS 28-250 mg., rotor cable, micro, relay,
hygain relay, pwr supply. All in mint condition.
WASJIMI, 1710 So. Maple, Marshfield, Wisc. 54449.
Cheap $300.00.

QSLS. Second to none. Same day service. Samples
airmailed. 25¢. Ray, K7HLR, 25 South Terrace Drive,
Clearfield, Utah. 84015.

SELL: S-240 rcvr $70, Duo-Bander, A4BA AC power
supply $25, Lafayette 460 6 meter xcvr all in excel-
lent condition. WBUAB, J. G. Swanley, NSGA, Box
253, Ft. Meade 20755.

WANTED: Hammarlund HX-50 transmitter. W5BSU,
1210 So. 93 East, Tulsa, Okla. 74112.

SELL: All items in superb condition. Hallicral.ers
HA-2 Converter with power supply. Squires-Sanders
Interceptor-B, Zeus, and all band converter. P & H
6-150 Transverter. Heath SB-110 6 meter Transceiver,
modified to receive and transmit AM as well as SSB.
Eldico 100-F SSB Transmitter. Best reasonable of-
fers accepted. Write Dept. RA, c/o CQ Magazine,
Port Washington, N.Y. 11050.

SELL: Collins 75A2 Receiver. Johnson Factory wired
Valiant One. Gonset G-28 Transceiver G-28 Trans-
ceiver—separate Transmit, Receive tuning Dials, 6146
Final. All good condition. WBBLR, 29716 Briarbank,
Southfield, Mich. 48075.

See page 110 for New Reader Service




1.METER amateur band linear R.F. amplifiers for
base or mobile use. Base units: “Hornet"”—200 watts
PEP output—$%$104.95; “Raider"—400 watts PEP out-
put—%$149.95; "“Maverick''—2,000 watts PEP input—
$244.95. Mobile: ““Scorpion”—200 watts PEP output—
$99.95; “Bandit 11"—up to 500 watts PEP output—
$169.95, Electronic relay switching. All units designed
for transceiver operation. State drive power when
ordering. Dealer inquiries invited. D & A Manufactur-
ing Co., 1217 Avenue C, Scottsbluff, Nebraska 69361.

OLD OLD TIMERS CLUB extend membership appli-
cation to any amateur licensed for 40 years. Send
your QSL card to Chas. W. Bowgel, Jr., WOCVU, 1500
Center Point Rd., N.E., Cedar Rapids, lowa.

REIl can train you for the First Class Radio Telephone
License in only five (5) weeks. Approved for Veterans
training. REI has schools in Sarasota, Florida; Glen-
dale, California; Fredericksburg, Virginia; and Kansas
City, Missouri. For free brochure write REI, 1336 Main
Street, Sarasota, Florida 33577 or call 813-955-6922.

DXER's—R.F. Chokes wound with spun glass wire
handle up to 5 KW W4GD, 3087 Carnes, Memphis,
Tenn. 38111.

FOR SALE: Galaxy V, Remote VFO, AC and DC supply,
CW monitor, rejector Webster Mob 11, all like new,
WAOKLC, 315 E. 20 Grand Island, Nebr. 66801, make
offer.

SELL: Eico 753 W/AC, never got to working. Make
offer. Wanted Candlestick or upright telephone. R.
Carnes, 2678 Mulberry Street, Niles, Mi. 49120.

SELL: HT-37 Hallicrafter with Push-to-talk and break-
in key. Manual. Make offer. W2EC, 8 Nathan Drive,
Setauket, L.I., N.*. 11785.

FOR SALE: Healn 10-21 scope. Excellent condition.
Extras! $37.50. Money order only. William Karl, 24
Mill Street, Cooperstown, N.Y. 13326.

WANTED: GSB amp., conversion info for Collins 51 M-
2 VHF rcvr. C. D. Trotman, W3BRX, Lincoln Uni-
versity, Lincoln University, Pa.

NEW Hammarlune HQ105TR, Transmit CB and 10m.
Receive .55-30 mc. plus amateur bandspread. $110.
H. Greene, 211 Circuit, Hanover, Ma. 02339.

FOR SALE: Collins 755S3B Rec., 3253 Xmitter, 516-F-
2 P.S. & mike %950, group only. Mint cond. L.
Ahlstrom, 217 Kansas, Portales, New Mexico 88130,

SWAP: New 3CX100A5 tubes for 572B (1 for 1) or

6HF5 (1 for 2). Also have 4D32 tubes. WI9TKR, 505
So. ElImwood, Waukegan, Illinois.

QST 1947-1966, 220 issues; CQ 1947-1964, CQ issues;
Popular Electronics, 60 issues; all $35 plus shipping.
KBIKO, Box 222, Worthington, Ohio 43085.

Drake 2C and 2CQ $195, Parks 50-1 meter converter
(14 MHz IF) brand new $28, DX-20 and Novice Xtals
$25, New Lafayette 455KHz mechanical filter $10,
5-tube SWL receiver, Code records, and study man-
uals For details, contact Jin Nestor, WB4CMS, 102
Denice Lane, Charlottesville, Va. 22901.

TRADE OR SELL: T150-A, G-76, 75A2, B&K picture
tube Testor/rejuvenator. Want HA-6. Gerald Man-
ning, Rt. 2, Rocky Face, Ga. 30740.

SELL: ARRL Handbook 200w. linear $85 DX60B $65,

Lafayette HA700 $60, all mint w/manuals. Kirby
Kautz, WA2DZG.

D. C. DIFFERENTIAL AMPLIFIER, Solid State, 16
transistors, Video Instruments Corp., Model 71, Reg-
ulated power supply, Cost $385.00, sell $45.00. Fair

condition. G. W. Ritchie, 643 Diamond Road, Salem,
Va. 24153.

SELL: Drake 2-NT xmtr. perfect condx. | will ship.

$125. R. Davis, 3518 Indian Lane, Doraville, Ga.
30340.

FOR SALE: Heath MT-1, MR-1 and HP-10 mobile

Xmtr, Rcvr, and Pwr supply. Good condx. All for
$110. Write WB2GDQ, 32 Wilshire Rd., Kenmore, N.Y.
14217.

IOWA. Swap 60 cc motorbike for gen cov rcvr. R.
Wilson, 330 S. Capitol Street, lowa City 52240.
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SELL: Linear, clars AB2 813 final w/ps in enclosed
cabinet; pr 4-125A's; want DB-23, WE Carton, Box
1260, Lynchburg, Va. 24502,

TRADE Sixer with PTT for CB rig KLZGLK, 3 Barry
Ave., Annapolis, Md. 21403.

TEKTRONIX SCOPES. Type 517 without power supply.
Have several. Make offer. Joe Brand, K60JC, 1250
Val Vista Street, Pomona, Calif. 91766.

WANTED: RTTY Technical Manuals TM 11-352, 11-
2222 and 11-2223. WASEXZ, Draeger, 533 S. Spring
Ave., La Grange, lll. 60525.

OLD RADIO Schematics. 1928-1932. SASE for list.
WNAKKM, 521 Woodlawn Ave., Calhoun, Ga. 30701.

SELL: DX-60 w/new tubes $59, matching VFO HG-10
$29, HR-10 rcvr w/speaker es xtal calibrator $59,
will ship, WABYVR, 404 Sharon, Flushing, Mich.
48433.

FOR SALE: HA-350 rcvr. $85 & AC-IT. (needs minor
repair.) $15, T. Blanton, 515 Granite Ave., Richmond,
Va. 23226.

FOR SALE: Heath HR-10B rcvr & HRA-10-1 100 Khd
calibrator: $85, WRITE: David Rehrig, Box 135, Ash-
field, Pa. 18212.

FOR SALE: HW-12-A, HP-13, Mike, Drake filter, $125.
HT32-A, $250. 30L-1 (new), $450. 312B-5 (new), $310.
J. W. Graig, W1FBG, 29 Sherburne Ave., Portsmouth,
N.H. 03801.

NEED Schematic for Farnsworth M204-1 150-170 MH
FM receiver. Leslie A. Folger, B215 Water Street,
Garrettsville, Ohio 44231.

SELL OR TRADE: Antique items Lab equip, Ham gear,
servicing items. Samkofsky, 201 Eastern Parkway,
N.Y. 11238.

SELL: Heath HX20 w/ac $100 DX $60 Tower $35 all

mint. So. Calif. only. K.C. Jones, 6172 Gumm Drive,
Huntington Beach, Calif.

FOR SALE: Hammarlune HX-50 w/manual $150.00.
You pay shipping—Want Gonset 903A amplifier. S. C.
Dible, K8JNP, Lot =172-4600 Britton Rd., Perry,
Michigan 48872.

WANTED: Hand operated, coax antenna selector
switch, kw all band tank coil, with switch, silver

plated. Write WAGHYB, 624 First Ave., Chula Vista,
Calif. 92010.

FOR SALE: 250th Transmitting tube in original box

$15 plus postage. Good condition. Heard S. Lowry,
915 Madison Street, Manchester, Tenn. 37355.

FOR SALE: Excellent condition—Drake T-4X, R-4A,
MS-4, AC-4 $750.00. plus shipping. WA1KZI, Dennis
J. Burke, Meadowcrest Dr., RFD 5, Bedford, N.H.
03102.

THERMOFAX DRY COPIER $30; electrostatic dry
copier $35; Motorola handy-talky $10; Motorola 80D
$25; Motorola 41V NB %45; 160-item list, SASA ap-

preciated. WASDYE, 114 Lakeview, Milwaukee, Wis.
53217.

DONATIONS WANTED for NSARC. Need old parts,
receivers, transmitters, tubes, transistors, tech mag-
azines, etc. Help get these people on the air. NSARC,
c/o Carey Coggins, 7125 Hunters Branch Drive,
Atlanta, Georgia 30328.

FOR SALE: DX-40 & HG-10 VFO $50. Hallicrafters sky
champion 550kc-44mc; RT-19/ARC-4 w/mt 230 MTG;
BC-312N 1.5-18MC 12 VDC TG 7 TTY 3060MA. WO01W,
1240 6th Street, Sheldon, lowa. 51201.

SCIENCE FICTION FANS: 100 Scifi books in good
condition will trade for equal number of books,
Heathkit Tower, or $25; Carey C. Coggins, 7125
Hunters Branch Drive, Atlanta, Georgia 30328.
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51J3/R388 Collins All-wave Rx w/SSB Prod. Det.
$395; Drake 2B w/6 xtra xtals $150; Panadaptor, list
VHF/UHF. W4API, 1420 S. Randolph, Arlington, Va.
22204.

FOR SALE: 75A-4 Serial 3282 Vernier Knob 1.5 and
3.1 KC filters and matching speakers. $350 FOB
Peoria. Cliff Corne, K9EAB, 711 W. McClure Ave.,
Peoria, IIl. 61604.

FOR SALE: Hallicrafters HT-32A, Johnson Thunder-
bolt linear, Collins 75A4 receiver. All mint condx.
$750.00. W3HQO, 8005 Palmetto Ave., Phil., Pa.
19111.

SWAP: Old (but gud) Super-pro or CV-89A W/manual
for HW-32A & pwr sup or 7?7 C. Bowers, Box 2000,
USDAO, US Embassy, APO NY 09205.

RTTY INFORMATION for the Amateur interested in
RTTY. F. DeMotte, P.O. Box 6047, Daytona Beach,
Florida. 32022.

HQ-170C with matching speaker. $150 S. F. Bay area,
K3BTT, J. N. Cuthbert, 1501 Canyonwood Ct., Walnut
Creek, Calif.

TOROIDS, 44 or 88 MHY. Center-tapped, not potted
5/%$2.00 postpaid. Model 14FRDX REPERF-TD combin-
ation, SYNC $25. Complete model 15 with perferator
and TD, table and covers $110. Clegg 66'er new $150.
Stamp for list. Van W2DLT, 302X Passaic, Stirling,
N.J. 07980.

COLLINS KWS—1/75A4. Guaranteed perfect. $1000.
Must sell. Bob, WOYVA/4, 4423 N. 17th Street,
Arlington, Va.

WANTED: Drake DC-3 mobile power supply. Ron
Nevers, K1IVTM, 2438 Stanley Street, New Britain,
Conn. 06053.

FOR SALE: HT-37 in A-1 shape, $175. SBE-34, used
than 50 hrs, $275. Eico ST70 Stereo Ampin Al shape,
$100. L. Kirschemann, Box 633, Regent, N. Dak.
58650.

SELL: DX-20, HQ-110 $99 Globe Chief Deluxe $29,
surplus xtals 10¢ SASE for xtal list. 316 Donnell Rd.,
Lower Burrell, Pa. 15068.

SALE: Stancor Transformers. Pri 117V 60 Cy. Secs
125V 1/2 wave 50 Ma and 6.3 V 2A $2.25. Trumbel,
Lone Rock, Wis. 52556.

SELL: Swan 350 (late) 410 remote VFO, Model 22
adapter, SWR. $400.00, WB2YRU, Allan Rovol, 3538
Centerview Ave., Wantagh, N.Y. 11793.

FOR SALE: One model HQ-110C Hammarlund and
receiver. One TR-6 transceiver. One Gonset 2 meter
transceiver, One new Duo-Bander 84. Cheyenne
(Heathkit) Model #MT-1 xmtr. A. L. Pulling, K1WQU,
RFD 22, Rutland, Vermont. 05701.

HE45B 6M 12V/110AC transceiver $50, HE61 VFO
for same $10, Pr new 4CX300A w/SK700 sockets $25.
Art Ford, 6 Stoothoff Rd., East Northport, N.Y.

FOR SALE: Collins 32S1, 7581, plus Collins AC & DC
pwr supplies, perfect condition. Asking $800. Paul
Hess, 800 Old Kensico Rd., Thornwood, N.Y. 10594.

FOR SALE: Viking Il xmtr 160-10 m $50; HR-10 very
good condx, B0-10 m $70; by both get 40 & 15 m
novice xtals free. David Wells, WAGEJX, 4145
Gregory Street, Oakland, Calif. 94619.

1200 W Linear amplifier. Self-contained solid state
power supply. 8X11X10 inches. 700W output. Photo
available. $120 W9KYZ, 615 East Otjen Street, Mil-
waukee, Wisc. 53207.

DUMONT 304 rack mtg. scope—perfect $65.00; BC
348 w/power supply and speaker—Mint $60.00; RTTY
M-15 table wired—excellent, Northern Radio AFSK tu
(dual)—make offer; Rhon #£6 tower 45’ with all hard-
ware and acces. $50.00. WA4WIA, 1132 So. 18th
Street, £9, B'ham, Ala. 35205.

SELL OR SWAP for receiver, Gonset |, 6 mtrs. Joseph
Schwartz, 43-34 Union Street, Flushing, N.Y. 11355,

SR-160 with AC supply $200. DC supply $60. Both
$235. J. Swank, 657 Willabar, Washington C.H., Ohio

43160.

NEW: ASP 143 mount 7.50 PP. Trans. neg Vibrator
5.00 PP. W3MSN, 5400 Boulder, Oxon Hill, Md. 20021.

SELLING a Johnson Viking II, Johnson VFO, Johnson
Matchbox and Filter-In. Excellent condition—%$200.00.
Walter Potas, 503 So. Main Street, Lombard, Il
60148.

SELL: Hornet TB-1000-4 four element tri-band beam.
Excellent condition with factory rebuilt traps. $58.
firm. W5AMK, Box 96, Temple, Tex. 76501.

SB-34 w/10 hours logged, W/SB-2 mic. Factory
cartons will ship, all manuals $260.00. W2WHW,
Harry Lowenstein, 747 Valley Street, Maplewood, N.J.
07040.

SELL: Relay DOWKEY DK60B nearly new $8; Antenna
HyGain 18HT, one cracked base insulator $50 plus
shipping. A. A. Wicks, Agoura, Calif. 91301.

WANTED: Old battery operated radios of the early
1920's. Need not be working condition. Also want
early wireless gear—State your price. D. McKenzie,
1200 W. Euclid, Indianola, Oowa. 50125.

FOR SALE: Knight Kit T-175 Linear amplifier for 6
& 10 meter. Near perfect condition. $65. (206) VI
2-2738, Peter Thunem, Rt. 5, Box 5156, Bainbridge,
Wash., 98110, WA7JBG.

TRADE OR SELL Teletype Model 10 Like new, $150—
W2GlJ, Vinson, 1796 Larkspur Street, Yorktown Hts.,
N.Y. 10598.

COLLINS 75A4 rcvr. Late serial No. 5276, Vernier

Knob, vy clean, $145. WABONP, Al Schnorrenberg,
612 Jennings Ave., Salem, Ohio 44460.

FOR SALE: National N.C. 183D Rec. 54 MHZ to 31MHZ
plus 55MHZ (Instruction manual). WA2PLU, 9 Nancy
Lane, Larchmont, N.Y. 10538. $75.00.

HAM TRANSFORMERS rewound, Using high tempera-
ture wire and insulation. Jess Price, WACLJ, 411
Gunby Ave., Orlando, Fla. 32801.

WWANTED: Good CE200V with 160M factory coils.
State condition and price. W2CVW, 13 Robert Circle,
S. Amboy, N.J. 08879.

SELL: Unused Harmon-Kardon MX-20 FM multiplex
adaptor $15, SR-400 xcvr, US postpaid. WAGBWB,
13241 Eton Pl., Santa Ana, Cal. 92705.

FOR SALE: KW Xmiter Homebrew, 80-10 mhz. Many
spare parts. BC348 rec & T-Type. Cannot ship,
sorry. G. lIreland, 1073D Circle Drive, Dover, De.
19901.

SX100, HAl12, CE 20 A, DX 40, 2 meter FM, much
more. Send stamp for long list with low prices.
W3WI1Y, 1705 Kaywin, Bethelem, Pa. 18018.

WANTED: Control box for HAM-M Rotor, Jim Scalf,
K4TKU, 10445 S.W. 70th Ave., Miami, Florida 33156.

SELL: HW-16 excellent $90 or best offer. Pick up deal
only—sri. Bert O'Connor, 16 Smithshire, Andover,
Mass. 01810.

I NEED *“QST" dated February & March 1922 to
complete a 48 year collection. Reasonably priced
offers, please, to A. Herridge, G3IDG, 96 George
Street, Basingstoke, Hants, England.

5Douw’,,,,5P1 q $£8.
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B&W 5100 and 51SB, HE45B, Heath Tower Excellent,
with manuals. WASCMC, 2309 Bullington Street,
Wichita Falls, Tx.

TWO, 2000 volt D.C. Power supplies on 21" wide x
17" deep chassis, $45.00. Joe Brand, K&60JC, 1250
Val Vista, Pomona, Calif. 91766.

WANTED: CW Filter F455Q-5 for 75S1. Arthur
Levesque, 173 Eastford Rd., Southbridge, Mass.
01550.
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WHAT'S NEW?? 550 BIG WATTS!

The Powerful New Galaxy

The New Galaxy GT.550 TRANSCEIVER The Beautiful, Matching

Wattmeter/Antenna Selector

The GT-550 by Galaxy

featured at New England’s largest
Amateur Radio Distributor

GRAHAM RADIO, INC.

“We sell satisfaction”, and we know you will be satisfied with the
New Galaxy GT-550 and all the fine new matching accessories. It
comes with all new styling, 550 Big Watts, Receiver sensitivity
second to none, the smoothest tuning, and many more fine features.
“We know how it works”, do you?

GT-550,
AC-400,

G-1000

RV-550,

R F-550,

SC-550,

call or write Bob Graham, WIKTJ

% : ~y
"'-."-.,‘

550 watt transceiver $475.00
AC Power Supply, 110/230 VAC, includes cables $ 89.95
DC Power Supply, 12/14 VDC, Neg. Ground $125.00
Standard Remote VFO provides dual frequency

control for GT-550 only $ 75.00
3000/400 watt Wattmeter/Antenna Selector $ 69.00
Standard Speaker Console, 5 x 7 speaker 8 ohm,

(AC-400 will mount inside) $ 25.00

GRAHAM RADIO, INC. €1)
505 Main Street
Reading, Mass. OIS67

Phone: 617-944-4000

See page 110 for New Reader Service September, 1969 e CQ
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WANTED: TM 11-2205 and changes. Also, info on
where to get TTY equip. Sam Cook, 310-3rd Ave., W.,
Oskalossa, lowa. 52577.

NEED Sept. '68 issue HAM RADIO magazine. Will
pay cash or trade other ham mags. Joe Wright, W5-
AQN, Box 1316, Rockport, Tex. 78382,

BACK ISSUES: CQ and QST 1957-68. Almost all is.
sues. Best offer. Robert David, Jr., 837 N. McKnight,
St. Louis, Mo. 63132,

TRADE: My DX-100 for ur C.E. 10A exciter, or sell for
$80. WAGBWA, "BUD", 255 E. Blithdale, #4, Mill
Valley, Calif. 94941.

SELL: Heath Marander HX10 and Chippewa KL-1
SSB Exciter & Lin Amp & Spare tube—$300.00. In-
cludes YFMRS for Lin. Supply. Model is RTTY. $75.00.
No shipping—WB60ORS P.O. Box 416, Arcadia, Cal.
91006.

WANTED: Super pro receiver in unrepairable condi-
tion to be used in parts. E. A, Sjolander, Jr., 119 7th
Street, W., Ashland, Wisc. 54896.

TRANSMITTER FOR SALE. Knight T-150A, 150 watts,
AM-CW, BO-6 Meters, XTAL or built-in VFO, with
manual J. S. Braund, Rte. 2, Salem, Ohio 44460.

SOUTHERN CALIF. AREA. Hornet antenna for sale.
Four element Tri Bander reasonable. WA6ZCQ, 1312
Micheltroena Street, Los Angeles, Calif.

FOR SALE: Viking Challenger transmitter 80 thru 6
$42.00 and HT41 Linear with 2 extra rectifier tubes
for $185.00. or best offer. Write L. M. Carey, 238
Jenness Street, Lynn, Mass. 01904.

DRAKE TR4 W MS4, Drake AC & DC supplies & mis
$500 or will swap for SB 101 & SB640, WAG40.
WASJXC. 713-PA93985.

SELL: Dumont 208 scope $40.00. Heath Cheyene
xmtr, with spare tubes. $35.00. W10DQ, 299 So.
Main Street, Mansfield, Mass. 02048.

FOR SALE: 19" TV pix tube. Type 19 copy. Gud for
test CRT. $15.00 plus shipping. S. Spares, WNG6BJP,
325 Bloom Drive, Monterey Park, California. 91754.

DRAKE TR-3 transceiver with AC-3 power supply.
Excellent condition. $395.00. Harold McGilvray, P.O.
Box 77, Lano, Tex. 78643.

SELL: Waters Compreamp 359, $23.00, Ameco Pre-
amp model PCL-P, $28.00; Hallicrafters S-120 $40.00;
Drake TR-100-LP filter, $5.00: New 4-400A (never
used), $35.00. Will ship prepaid, money order or
certified check. WATYZ, Frank Ferris, 120 Williams
Ter., Warner Robins, Ga. 31093.

FOR SALE: Used Eimac 3-400Z with SK 410 socket
SK 416 chimney Retron fan. $34.00. Postpaid via air
P.P. W.R. Stangel, K6JB, P.O. Box 372, Lakeport,
Calif. 95453.

WANTED: Dow key weatherproof coaxial relay, DK-72
etc. Mike Ludiewicz, 143 Richmond Road, Ludlow,
Massachusetts 01056.

FOR SALE: SX-140 rcvr. HT-40 xmtr new condition
$50.00. each. A. E. Wilson, East Brewster, Mass.

GALAXIE GT-550 with AC-sply. $475.00. Dr. Trade on
Collins S line or KWM2—wanted 312B4, F. E. Coble,
251 Collier Ave., Nashville, Tenn. 37211.

FOR SALE: Pierson KE 93 all band Ham receiver
original carton & manual. First $100 takes. Steve
Rukavina, W9DDB, 422 Park Crest Dr., Thiensville,
Wis. 53092.

SELL: Globe Scout, 90W, AM-CW 10-6m. $35 or best
offer. WA7DOK, R. Harker, 934 Washington-4, Eugene,
Or. 97401.

TRADE: Have good cond. HW-12 W/xtal cal. Want 32A
or HW32 w/cal. G. Meyer, WB6DXB, 3340 Stauss Ave.,
Oroville, Cal. 95965.

66-67-68 CQ and QST. 11 copies 73. 2 Ham Radio.
W3IMSN. Make offer.

WANTED: MORROW RECEIVER TO BUY WEDVN,
P.O.B. 532, Atascadero, Calif. 93422.

G.E. 50/W F.M. Transceiver Pre-Prog W/T power,
W/control & cables, very clean. $50. W. J. Davis,
4434 Josie Avenue, Lakewood, Calif. 90713.

SALE: DX-100, $64.00; HD-10 keyer, $29.00; BC-221
Freq. meter $44.00. L. Couch, KAGWQ, 1742 N.W.
3rd Place, Gainesville, Fla. 32601.

FOR SALE: Eddystone slide rule dial No. 893 new,
$12.00, VFO 80 meter described in Dec. 67 CQ $15,
Mobile CW 40 mtrs rig with pwr sup. $25, W6BLZ,
528 Colima Street, La Jolla, Calif. 92037.

WANTED: Electric train for 17%*“ to 3" wide track.
Trade for electronics parts/equip or purchase.
W6TDK, 872 Santa Rita Ave., Los Altos, Calif. 94022.

WANTED: 75A4 or 75A3 receiver. Tom Dornback,
KOMKX, 19W167 21st Place, Lombard, Illinois
60148.

HVY mica capacitors 800 uuf 5KVDC, 50 uuf 3.75
KVDC, Freq meter TS-33, and many others. List
available. M. Bae, Box 9, Kingston, N.J.

C.E. 20-A SSB AM CW exciter with VFO and manual
excellent condition. $100. Grimmett, WB2AAS, 142
Wesley Ave., Cherry Hill, N.J.

TR108 and V107; 2 meter transceiver. Best offer—
perfect condition. Homebrew, 6 meter gear also.
Siegel, 234 Lancaster Drive, Lake Hiawatha, N.J.
07034.

FOR SALE: DX-100, JT-30 mike, and Dow-Key Relay
DK60-G2C. Best offer. Want good SB-200 and SB-610.
Dennis Quinn, 88 Woodrow Court, Sharon, Pa.

16146.

SELL: LM 13 Freq. Meter, 110 VAC p/s with manual.
$35. W. Staudenmaier, 1229 Chanteloup, Henderson-
ville, N.C. 28739.

TOWER GUY WIRE: A-1 Galv, 1/4”" made up with
insulators. Turnbuckles, etc. Complete 18¢ per foot.
Govt. surplus. Details Fred WAILECV, RD 1, W,
Redding, Conn. 06896.

FOR SALE: DX 100 $60.00. Will deliver MD area.
Hallicrafters SK 43 $50.00. Cn 50W 2000. CN 144W
W/ACPS $25.00. HG-10B new $25.00. Coan, W3CPN,
1513 Farlow Crufton, Md. 21113.

WANTED TO PURCHASE: Capacitors 4 mfd. to 30
mfd. Also 3" Simpson & Triplett, M.A. & Volt meters.
WA4GD, J. R. Watson, 3087 Carnes Ave., Memphis,
Tenn. 38111.

WANTED: Johnson Whiploaders, WA4YOK,
Scherm Rd., Ownesboro, Ky. 42301.

2100

FOR SALE OR SWAP: NC303 with AMECO 6 meter
Converter, Finco 6 & 2 Antenna, 20' Tower, Make
offer. W3SNM, Chet Angstadt, R.D. #3, Box 450,
Fleetwood, Pa. 19522,

MICROPHONES — ASTATIC — 20D Dynamic P.T.T.
Stand, (List $60.00) $28.00. D104 on Shore Stand,
$13.00. W2ASI, 15 Kensington Oval, New Rochelle,
N.Y. 10805.

WANTED: Unuseable or not working C.B. sets for
conversion to 10 meters, will buy or swap—send for
list. E. A. Sjolander, Jr., 119 7th Street, W., Ashland,
Wisc. 54806.
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ROTATOR, CDR AR 22 with control, Box Ex Condx.
$22.00. W2ASI, 15 Kensington Oval, New Rochelle,
N.Y. 10805.

FOR SALE: Heath HR-10, DX-60B, HG-10b excl.
condx. $150. WB4GLN, T. S. McCulloch, 516 Shanks
Street, Salem, Va. 24153.

WANTED: Loop ant. for Radiola 28, also, old style
switch points and arms. Joe Horvath, 522 Third
Street, San Rafael, Cal. 94901.

CANADIAN: Complete amateur equipment service,
fully equipped., gov't licensed technician, VE6TW,
Bob Fransen, Box 197, Sherwood Park, Alberta.

See page 110 for New Reader Service




Transistor Checker [from page 30]

any available enclosure. A simple screw
type wire joiner strip was used for the test
connection points, although one could prob-
ably devise some better looking terminals.
The coop lamp was simply painted green to
indicate its function.

No line switch or pilot light was included
in the unit. Essentially, no current is drawn
until a transistor i1s actually tested. If one
doubts that the unit is working, various tran-
sistor test terminals can be shorted to con-
firm the indicator lamp action. In fact, the
unit provides a sort of self-fault indication
since if the lamps light without a transistor
being tested, it indicates that some of the
diodes are shorted.

The transformer used need only have a
current rating of 500 ma or even less since
the lamps and 390 ohm resistors limit any
short circuit current flow to approximately
the lamp’s current rating. Certain shorts
might cause greater current flow but it is
assumed that one doesn’t leave a transistor
that is indicated as being bad connected for
very long. Other transformer/lamp combin-
ations can be used if desired such as a 12
volt center tapped transformer and 6.3 volt
40 ma lamps. However, one probably
shouldn’t use larger than a 12 volt trans-
former since this will limit the transistors
that can be tested to those capable of han-
dling a collector to base voltage of 12 volts
Or more.

Operation

Aside from the voltage precaution just
mentioned, the tester can be used on all but
the very lowest power (less than 50 mw dis-
sipation) audio or r.f. transistors to large
power type transistors. Generally, with small
signal transistors, the lamp indications will
be quite definite and distinctive when the
transistor 1s either good or bad. On larger
power transistors, the leakage within these
transistors sometimes will cause the SHORT
lamp to glow a bit although the transistor i1s
good. Some practice with transistors of this
type will quickly allow one to discern the
difference between good and bad units.

Aside from those situations where exact
gain Or noise measurements on a transistor
are necessary to determine performance in a
critical circuit, this little unit should be able
to serve the needs of almost any amateur for
a transistor test unit, The permission of Bob
Haavind of Electronic Design to reproduce
the basic circuit is much appreciated. @

See page 110 for New Reader Service
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HEAR = NOW!

AMATEUR ELECTRONIC SUPPLY
4828 West Fond Du Lac Ave.
Milwaukee, Wisc. 53216

FREE CATALOG
Over 80 different solid state
electronic products.
NEW
Electronic Strobe Kit, $9.95 ppd. See complete line
of Bowman solid state products at your local
authorized dealer.

BOWMAN ELECTRONICS, INC. _I

155 E. 1st Ave,, Roselle, N.J. 07203

LET US DO
YOUR QSLing

We supply the QSLs — make out your QSLs — deliver
your QSLs — all for the amazing price of 8¢ each

This 1s how 1t works: On request we will send you free,
a copy of our special log form, in duplicate. When you
complete the first page of log you mark stations you
wish to QSL to. send us copy of log, two copies of your
QSL. and an order, paid in advance, for a minimum of
200 QSLs for $16.00 or the bargain rate of 1000 QSLs
for $75.00. We print QSLs similar to yours, one side,
two colors, and hold them for you. We transfer data, in
your handwriting, from completed pages of your log
to your QSLs, and mail to destination (any place in
world). and send you additional log sheets

WORLD QSL BUREAU

5200 Panama Ave.
Richmond, Calif. U.S.A. 94808

PS: If you insist on the old fashioned way of supplying
and filling out your own QSLs we will forward them for
you to any place in the world for 4¢ each
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READER SERVICE

To obtain literature from advertisers, simply
check the box next to the name of each adver-
tiser listed below whose product or service is
of interest to you. We’'ll pass your name on
and you'll get literature from the advertiser
in short order.
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[ Amateur Electronic Supply
CJ Amateur Wholesale Electronics, Div. of
International Electronics Systems, Inc.
O AMECO, Division of Aerotron, Inc.
(] Amrad Supply Company
] Antennas, Inc,
[J Arnolds Engraving Co.
(] Arrow Electronics, Inc.
[ ] Barry Electronics
(J Bowman Electronics, Inc.
[J C W Electronic Sales
(] Cleveland Institute of Electronics
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O Dakota Supply Co.
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[J Fair Radio Sales
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(0 Ham Radio Center
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tructural Glass Limited
[0 Swan Electronics
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] World Radio Labs
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Herbert Gordon Company is pleased to announce availability of a limited number

of brand new, factory fresh Clegg 66’ers, at only $175.00 FOB Harvard.

Now vou can obtain a high efficiency modern 6 meter AM transceiver with 22 watts
input and a dual conversion superhef with a built-in speaker, for less than the price

of most used rigs.

In demand by Civil Defense Organizations, this fine piece of equipment 1s a worthy
successor to the famous old 99’er. A built-in dual power supply enables yvou to
operate mobile or from the regular house mains. Compact, efficient and with very
pleasing audio quality, the 66’er is the ideal set for the new technician. Or even

for we old timers who want to get on this fascinating band.

The 66’er features high level plate modulation, built-in push-to-talk operation, a
spotting switch, very low drift 8 khz selectivity, adjustable squelch, switchable
nr;nise limitation and coverage of 49.9 to 52.1, which includes VHF, MARS frequen-
cies. The sensitivity of the set is better than a half microvolt for 10 db signal
plus noise-to-noise ratio. This has a dual IF receiver with the lower IF being 456

khz for modern monitoring.

The size of the unit 1s 1215” wide x 12” deep x 714” high. It weighs only 19 lbs
and accepts standard 8 mhz FT 243 crystals.

(et on the band-wagon and order one of these today.

HERBERT W. GORDON COMPANY

Woodchuck Hill, Harvard, Mass. 01451
Telephone 617-456-3548

See page 110 for New Reader Service September, 1969 e CQ e 1NN



AHA!YOU THOUGHT GOTHAM

had a 47 story factory with 16 beautiful receptionists and 87 research

technicians.

No! No! No! Gotham is just two brothers making thousands

of antennas in a 15" x 35’ store, at prices that reflect the low, low, low overhead.

QUAD Worked 42 countries in two weeks with
my Gotham Quad and only 75 watts...
W3 CUBICAL QUAD AN-
TENNAS — these two element
beams have a full wavelength
driven element and a reflector;
the gain is equal to that of a
three element beam and the di-
rectivity appears to us to be ex-
ceptional! ALL METAL (except
the insulators) — absolutely no
bamboo. Complete with boom.
aluminum alloy spreaders;
sturdy, universal-type beam
mount: uses single 52 ohm coaxial feed; no stubs
or matching devices needed; full instruction for the
simple one-man assembly and installation are iIn-
cluded; this is a fool-proof beam that always works
with exceptional results. The cubical quad is the
antenna used by the DX champs, and it will do a
wonderful job for vou!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Antenna Designation: 10/15/20 Quad

Number of Elements: Two. A full wavelength
driven element and reflector for each band.

Freq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7
Mc.

Shipping Weight: 28 Ibs. Net Weigcht: 25 Ibs.
Dimensions: About 16" square.

Power Rating: 5§ KW,

Operation Mode: All

SWR: 1.05:1 at resonance

Gain: 8.1 db. over 1sotropic

F/B Ratio: A minimum of 17 db. F/B

Boom: 10" long x 1%4 " O.D.: 18 gauge steel; double
plated; gold color

Beam Mount: Square aluminum alloy plate incor-
porating four steel U-bolt assemblies. Will easily
suppert 100 Ibs. Umiversal polarization.

Radiating Flements: Steel wire, tempered and
plated, .064” diameter.

X Frameworks: Each framework consists of two
12" sections of 1” OD aluminum ‘hi-strength’ (Re-
vere) tubing, with telescoping 78" tubing and short
section of dowel. Plated hose clamps tighten down
on telescoping sections.

Radiator Terminals:
fittings

Fcedline (not furnished); 52 ohm coaxial cable

Now check these startling prices—note that they
are much lower than even the bamboo-type:

Cinch-Jones two-terminal

10-15-20 CUBICAL QUAD ... $35.00
10-15 CUBICAL QUAD .. ... 30.00
15-20 CUBICAL QUAD 32.00
TWENTY METER CUBICAL QUAD 25.00
FIFTEEN METER CUBICAL QUAD 24.00
TEN METER CUBICAL QUAD 23.00

(all use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,
Miami Beach, Fla. 33139
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BEAM The first morning 1 put up my 3 ele-
Smenl Gotham beam (20 ft) 1 worked

YO4CT, ONSLW, SP9-

ADQ, and 4UIITU

THAT ANTENNA

WORKS! WN4DYN Com-

pare the performance, val-

ue, and price aof the follow-

ing beams and you will see

that this offer is unprece-

dented in radio history!

Each beam is brand new; full size (36" of tubing
for each 20 meter element, for instance): ab-
solutely complete including a boom and all hard-
ware; uses a single 52 or 72 ohm coaxial feed-
line; the SWR is 1:1; easily handles 5 KW; 78"
and 1” alumnium alloy tubing is employed for
maximum strength and low wind loading; ali

beams are adjustable to any frequency in the
band.

2 EL 20 $19 4 EL 10 _ $18
3 BEL 20 25 7 EL 10 32¢
4 EL 20 32* 4 EL 6 _ 18
2 EL 15 15 8 EL 6 28*
3 EL 15 19 12 EL 2 25¢
4 EL 15 25°* *20’ boom
SBEL 15 28¢
ALL-BAND VERTICALS
“All band vertical!” asked one skeptic.

“Twenty meters is murder these days. Let's see
vou make a contact on twenty meter phone with
low power!” So K4KXR switched to twenty,
using a V80 antenna and 35 watts AM. Here is
a small portion of the stations he worked:
VE3FAZ, TI12FGS, WSKYJ, WIWOZ, W2-
ODH, WA3DIJT, WB2FCB, W2YHH, VE3-
FOB, W..8CZE, KISYB, K2RDJ, KIMVV,
KSHGY, K3UTL, WSQIJC, WA2LVE, YSI-
MAM, WASATS, K2PGS, W2QJP, W4JW],
K2PSK, WASCGA, WB2KWY, W2IWJ, VE3-

KT. Moral: It’s the antenna that counts!
FLASH! Switched to 15 c.w. and worked KZ5-

IKN, KZSOWN, HCILC, PYSASN, FG7XT,
XE2l, KP4AQL, SM5SBGK, G2AOB, YVs-

CLK.OZ4H. and over a thousand other stations!
V40 vertical for 40, 20, 15, 10,

6 meters $14.95
V80 vertical for 80, 75, 40, 20, 15,

10, 6 meters $16.95
V160 vertical for 160, 80, 75, 40, 20,

15, 10, 6 meters $18.95

HOW TO ORDER: Send money order, We ship imme-
diately by REA Express, charges collect, Gotham ham
and CB antennas are available for pick-up in: Rock-
ford, Ill.; Orange, Calif.; Cleveland, Ohio; Dayvtona
Beach, Fla.; Calgary, Canada; Hannibal, Mo.: Indiana-
polis, Ind.; South Bend, Ind.; Oklahoma City, Okla.:
and in the Benelux Countries and Australia, Write for

name and address of franchised distributor. Other
cities open,

See page 110 for New Reader Service ‘




EDITION

WORLD RADIO

Electronic
Equipment
CATALOG

FREE. 112 VALUE-PACKED PAGES! OUR BIGGEST EVER!

The latest in quality electronic equipment! Money-saving buys on every-
thing in electronics, including new and exclusive items available only at

World. AND everything in our Catalog is available on our easy monthly
credit plan!

SHOP BY MAIL AND SAVE ON — Special Package buys on name brand Amateur, CB and Hi-Fi
equipment selected by WRL experts - Amateur Gear » CB Equipment « Stereo Hi-Fi « Elec-
tronic & Hobby Kits « Tape Recorders and Tape « Walkie Talkies = Shortwave Receivers
« Phonographs « Speakers * Record Changers - FM/AM & VHF Radios + Intercoms « PA
Equipment « Test Equipment « Antennas * Tubes and Transistors « Automotive Electronics
* Tools & Hardware « Books *« Headphones « Microphones « Wire & Cable « Parts & Batteries

Use our easy monthly
credit plan or your
BankAmericard or
Master Charge to buy
anything in our Cotalog!

WORLD RADIO =w===m-

3415 West Broadway
Council Bluffs, lowa 51501

&3

Gentlemen:

Please send me your FREE 1970 Catalog.

Name

Dept. CQ-EE-45

| Address

i City State Zip

L-_--------------------

L-----




for the shack.

2

Solid-State Prolects

Use RCA-40673 MOSFET
with the Transient Trappers

et M .I
e 5

RCA-40673 MOSFET with built-in Transient Trappers
—~20 dB (typ.) gain at 200 MHz in RF applications.

The Transient Trappers are in the RCA-40673, the
industry’s FIRST dual-gate MOSFET with INTE-
GRATED PROTECTION-CIRCUITRY. J

Back-to-back diodes, diffused within the same silicon
pellet as the MOS Field-Effect Transistor, guard each
gate against.

e static discharge during handling operations prior to
circuit installation without the need for external
shorting mechanisms.

® IN-Circuit transients.

These back-to-back diodes — as shown in the schematic
— are electrically dormant during wide excursions of
large signal swings, but have very effective protective-
clamping action in the presence of excessive transient
voltages.

Ask your RCA Distributor for the full story, or write
RCA Electronic Components, Commercial Engineering,
Section 115-SD, Harrison, N. J. 07029.
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