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Heathkit SB-102
80-10 Meter Transceiver...385.00*

Big in popularity because it's big in performance
and value, the SB-102 has what it takes to take you
anywhere. Sensitivity better than 0.35 uV for 10 dB
S+N/N ratio. Solid-state linear master oscillator
with 1 kHz calibration, less than 100 Hz drift per
hour after 10 minute warmup, and a dial resettable
to 200 Hz with bandspread equal to 10 feet per
MHz. Front panel selection of built-in 2.1 kHz SSB
filter or optional 400 Hz filter, and upper or lower
sideband. Built-in 100 kHz crystal calibrator. 180
watts PEP SSB input, 170 watts CW input; built-in
sidetone for monitoring; triple action level control
to reduce clipping and distortion; built-in VOX: five-
position metering facilities. Easy circuit board and
wiring harness construction.

I ST R A . a6 aare s e $385.00*
Kit HP-23B, AC supply, 191bs. .......... $51.95*
Kit HP-13B, DC supply, 81bs. ........... $69.95*

When you step up to the Heathkit"3B"class

Heathkit SB-220
2 kW Linear Amplifier...369.95"

The linear that gives you the most for your money,
the SB-220 has two Eimac 3-500Zs in a grounded
grid circuit that offers up to 2000 watts PEP SSB
input or a full 1 kW on both CW and RTTY, yet re-
quires only 100 watts of drive. Heathkit-quality fea-
tures include a broad-band pretuned pi input
delivering extremely high efficiency with minimum
distortion; built-in solid-state power supply that can
be wired for either 120 or 240 VAC operation, and
changed to the other in minutes should your power
requirements change; circuit breaker protection to
eliminate fussing with fuses; zener diode regulated
operating bias for reducing idling current to a bare
minimum, resulting in longer tube life and cooler
running; ALC to prevent overdriving; metered grid
current, high voltage, and relative power; large quiel
fan. Trim, compact table-top cabinet design uses
extensive shielding for maximum TVI protection. At
this low kit price, it's hard to find a comparison.

g s WL e N R = 369.95°

Visit your nearest Heathkit Electronic Center
... or send for FREE catalog.

HEATHKIT ELECTRONIC CENTERS — SALES & SERVICE

ARIZ.: Phoenix, 2727 W
Cerrito, 6000 Potrero Ave

Indian School Rd : CALIF.: Anaheim, 330 E. Ball Rd.; EIl
Los Angeles, 2309 S. Flower St.; Pomona, 1555 QOrange

Grove Ave. N.: Redwood City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Cen-
ter Dr.- Woodland Hills, 22504 Ventura Bivd.: COLO.: venver, 5940 W. 38th Ave ;
CONN.: Hartford (Avon), 395 W. Main St. (Rte. 44); FLA.; Miami (Hialeah), 4705 W
16th Ave.: GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 3462-66 W. Devon Ave.;
Downers Grove, 224 Ogden Ave.;. IND.: Indianapolis, 2112 E. 62nd Ave.; KANSAS:
Kansas City (Mission), 5960 Lamar Ave ; MD.: Baltimore, 1713 E. Joppa Rd ] Rock-
ville. 5542 Nicholson Lane: MASS.: Boston (Wellesley), 165 Worcester St.; MICH.:
Detroit, 18645 W. Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis
(Hopkins), 101 Shady Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn,
35-07 Broadway (Rte. 4): N.Y.: Buffalo (Amherst), 3476 Sheridan Dr.; New York City,
35 W. 45th St.: Jericho, L.l.. 15 Jericho Turnpike: Rochester, Long Ridge Plaza,
OHIO: Cincinnati (Woodlawn), 10133 Springfield Pike; Cleveland, 5444 Pearl Rd.;
PA.: Philadelphia, 6318 Roosevelt Bivd.; Pittsburgh, 3482 Wm. Penn Hwy.: R.l.: Provi-
dence (Warwick), 558 Greenwich Ave.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705
Westheimer: WASH.: Seattle, 221 Third Ave.: WIS.: Milwaukee, 5215 Fond du Lac,




Heathkit
Digital Frequency Display...179.95"

The SB-650 counts the 3 frequencies produced in a
receiver, computes & displays operational frequency
within 100 Hz accuracy. Six bright digits let you read
frequencies 80 through 10 meters from up to 30 ft.
away. Reads kHz to 5 places, plus tenths of a kHz.
No bandswitching necessary. Operates with Heath-
kit SB-100/101/102 Transceivers; HW-100/101
Transceivers; and SB-300/301/303 Receivers. With

transceivers, it displays both transmitted & received
frequencies.

KRR OB-000, TOMDS: . v vavsitas vogmin's 179.95*

Heathkit Signal Monitor

Heathkit Spectrum Analyzer
kit SB-610, 14 Ibs....89.95°"

kit 5B-620, 15 Ibs....129.95*

World's
largest

[

HEATH COMPANY, Dept. 12-11
Benton Harbor, Michigan 49022

[ ] Please send FREE Heathkit Catalog.

Heathkit RF Load/Wattmeter...59.95*

An accurate, reliable instrument for measuring RF
output, the HM-2103 has a 50 ohm non-inductive
load resistor and features less than 1.2:1 SWR for
measuring frequencies from 1.8 to 30 HMz; built-in
wattmeter with 0-200 and 0-1000 range, accuracy
within =10% of full scale; power rating of 175 W
continuous, 1000 W maximum. High temperature in-
dicator lamp warns of upper temperature limits, and
a lamp test circuit is also provided.

KRR HM-2100, 6 8. oo cincmrnsesvntins vy es 59.95*

..yoUu'll always find accessories to maich

Heathkit Station Console

Heathkit External Speaker
kit SB-630, 10 Ibs....89.95"

HE ATH
Schiumberger [

i
I
I
selection : [] Enclosed is $ ., plus shipping.
ﬂf ] Please send model(s)
| Name
electronic | Address
: § City_ State Zip
klts 1 *Mail order prices; F.0.B. factory. AM-284
S ——— -
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kit SB-600, 7 Ibs....19.95"
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Hallicrafters’ all-american made FPM-300,

Mark Il “Safari’”’ SSB/CW transceiver is Q5...

from the Mauritania solar eclipse expeditions
to a famous raft adventure in the Atlantic.

Proven design in the tradition of the HT-37

and solid-state dependability are combined in

this compact transceiver featuring state-of-

the-art FET's, hot carrier diodes and bi-polar

transistors for peak, reliable performance for

only $625.

Some of the high performance specifications

are:

* Designed for fixed, portable and mobile use

e Equipped with a self-contained Universal
AC and DC power supply system

e Compact dimensions (HWD) 5% x 12 x 11
inches

e Weight: 25 pounds

e Tuning ranges: 8-600 kHz Bands, 80-10
meters

e Built-in speaker

e Power requirements: 117 V or 234 V 50/60
AC; 13.4 VDC negative ground

e Modes: Selectable Upper or Lower Side-
band-CWor RTTY

o Type of service: continuous operation with
2-tone S SB-CW-RTTY (50% duty cycle)

e Power OQutput: 125 Watts P.E.P. (Nominal)
into 50 ohms

e Receiver Sensitivity: Less than 1 uV for
15 db SN Ratio

e Selectivity: 2.0 kHz

e Receiver IM: 60 db below 2 equal 10MV
signals

* Receiver Image and IF Rejection: Greater
than 60 db.

e Internal Receiver Spurious: Less than equiv-
alent 1 Microvolt Signal

e Transmitter IM: 30 db below P.E.P. (26db

below one of two equal tones)

e Adjacent Channel Desensitizing: 3 db with

greater than 10,000 MV

e Sideband Suppression: -50 db minimum

(@ 1 kHz

e AF Power Output: 2 watts
e Stability: 100 Hz after warmup. Max. 100

with 10% line voltage change

e Frequency Readout: Within 1 kHz = 100

kHz of Cal. Point not more than 3 kHz across
entire 500 KC Band

* Break-In CW: Semi-Automatic
e CW Sidetone
e Audio Frequency Response: 500-2500 Hz

Nominal

e AALC: 12db Compression
» AGC Figure of Merit: 60 db minimum
» Crystal Calibrator: Provides 25 kHz Calibra-

tion Signals

e Optional Accessories: MR-300 Mobile Instal-

lation Kit; HA-60 Blower Fan Kit, works on
AC or 12VDC

......
''''''''''
] "l #

i
''''''''

] ;% L
''''''''''''''
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hallicratters(f)
See your Hallicrafters distributor today or
write or phone:

The Hallicrafters Co., 600 Hicks Road, Rolling

Meadows, lll. 60008 U.S.A.
Phone: 312/259-9600

You shouid be talking
with a Hallicrafters.
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The voice of _

HY-GAIN’S

THUNDERBIRD

10-15-20

s heard around the world

Here’'s why Thunderbirds outperform all other

tri-banders:

* Thunderbird's “Hy-Q" traps provide separate traps for each band. "Hy-Q" traps

are electronically tuned at the factory to perform better at any frequency in the
band —either phone or CW. And you can tune the antenna, using charts supplied
in the manual, to substantially outperform any other antennas made.

Thunderbird's superior construction includes a new, cast aluminum, tilt-head
universal boom-to-mast bracket that accommodates masts from 1%" x 22",
Allows easy tilting for installation, maintenance and tuning and provides mast
feed-thru for beam stacking.

Taper swaged, slotted tubing on all elements allows easy adjustment and readjust-
ment. Taper swaged to permit larger diameter tubing where it counts! And less
wind loading. Full circumference compression clamps are mechanically and
electrically superior to self-tapping metal screws.

Thunderbird’'s exclusive Beta Match achieves balanced input, optimum matching
on all 3 bands and provides DC ground to eliminate precipitation static.

25 db front-to-back ratio.

SWR less than 1.5 to 1 on all bands.

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

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

* Interlaced, optimum spaced elements for higher gain and better pattern control.
* 3 active elements on 20 and 15 meters. 4 active elements on 10 meters.

New 6-Element Super Thunderbird
Model 389
Suggested retail price, $189.95

Improved 3-Element Thunderbird
Model 388
Suggested retail price, $154.95

Fabulous 3-Element Thunderbird, Jr.
Model 221
Suggested retail price, $109.95

Popular 2-Element Thunderbird
Model 390
Suggested retail price, $99.95

ain ELECTRONICS CORPORATION

Dept. AL, 8601 Northeast Highway Six, Lincoln, NE 68507
Telex 48-6424

402/434-9151
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—ZERO
BIAS

As heralded on this month’s cover, Novem-
ber 1973 marks the 50th anniversary of one
of the more significant achievements in ama-
teur radio history: the first two-way trans-
Atlantic amateur QSO. Adding to the signifi-
cance of the feat is the fact that ARRL played
a key leadership role in making it work, a
fact which cries out for comparison with
ARRL’s present position.

OST for January 1924 noted the accom-
plishment:

“The Atlantic Ocean was bridged in two-way
amateur operation for the first time in history
when Station 1MO in West Hartford, Conn., com-
municated for almost two hours on the night of
November 27th with French Station 8AB, oper-
ated by Leon Deloy in Nice, France. Later that
same night Station 1XAM, sometime 1QP, in
South Manchester, Conn., also worked 8AB.

“For years we have dreamed of this; for over a
year we have seen it coming; for weeks we have
been sure that winter weather would see the thing
accomplished. It has been done, fellows; we are
actually in back-and-forth contact with Europe
over our amateur sets. For the first time in history
we have worked a European amateur, and for the
first time the amateurs of distant foreign countries
have sat by their respective firesides and talked to
each other with ease.

“The story of how it was done goes back to this
summer when Mr. Deloy, the leading French ama-
teur, visited this country to study American ama-
teur methods with the avowed intention of “‘work-
ing”’ us this winter. Hundreds of our fellows met
him at the A.R.R.L. Convention in Chicago this
fall. Returning home, Deloy applied the “dope’ he
had collected here and built a short-wave trans-
mitter and when all was in readiness cabled Traffic
Manager Schnell, that he would transmit on 100
meters from 9 P.M. to 10P.M. starting Nov. 25th.
This news was spread immediately by broadcast
and many stations commenced listening. Schnell
built a special short-wave tuner for the job and at
9 P.M. on the 25th was tuned to 100 meters and
waiting. Promptly at 9 o’clock Deloy started up, and
from the very first word he was copied by 1MO.
Altho Deloy has been heard in America before,
this was in itself an achievement. For an hour he
called “ARRL” and sent the cypher group “GSJTP”
foridentification purposes. The next night, No. 26th,
Deloy again transmitted and, having been advised by
cable that he was QRK, sent two messages, which
were copied not only by 1MO but by 1QP. One of
these, the first amateur message ever sent from

France, reads as follows:
NICE, FRANCE
“A.R.R.L.

WANT THIS FIRST TRANSATLANTIC MES-
SAGETOCONVEY MOSTHEARTY GREETINGS
OF FRENCH TO AMERICAN AMATEURS.

LEON DELOY

“The other message made a further schedule and
proposed listening for a reply on about the same
wave. Meanwhile 1MO got permission from the
Supervisor of Radio to test on the short wave, and
the following night, the 27th, was in readiness.
Deloy came on at 9:30 and for an hour called
America and sent two more messages. At 10:30
he signed off, asking for a QSL, 1IMO gave him a
long call on 110 meters, and European and Ameri-
can amateurs were working for the first time, for
Deloy came right back! It brought the thrill that
comes but once in a lifetime. Deloy’s first words
were:

“R RQRK UR SIGS QSAVY ONE FOOT FROM
PHONES ON GREBE FB OM HEARTY CON-
GRATULATIONS THIS IS FINE DAY MIM PSE
QSLNR 12”7

Of the three amateurs primarily involved
in this historic operation, Leon Deloy, 8AB
and John Reinartz, 1QP have since passed
away. Fred Schnell, then IMO, now W4CF, is
living in Florida in retirement.

Why do we bring it up? Well, perhaps to
sound a note of humility in this jaded, ultra-
sophisticated age we live in, and then it
might just be a nostalgic sigh . . .

Some Not-Too-New Faces

You’ll notice two new departments in
this issue of CQ: Novice and QRP. Both will
be regular features in the months to come.
At the helm of the Novice department is an
old friend of CQ readers, Herb Brier WOEGQ,
who wrote his first Novice column in CQ
back in 1952, about a year after the Novice
license came into existence. Herb’s warm
yet professional guidance helped thousands
of newcomers over the rough spots during
his 43-column tenure with CQ, and he gave
many thousands of electronics hobbyists in-
sight into amateur radio through a more re-
cent column in Popular Electronics. We're
proud to again welcome Herb to the CQ staff.

Anyone who has pursued QRP as an
‘““alternate life style’” in amateur radio has en-
countered the call KEEEG. Ade Weiss, as
Editor/Publisher of the Milliwatt, has done
more to encourage the efficient utilization
of the amateur bands than any other indiv-
idual. For this reason, and because he happens
to be a top-notch writer, we’re pleased to wel-
come Ade to CQ’s growing roster of experts -
and columnists. Ade’s new column, “QRP,”
willappear monthly, and is in no way intended
to supplant the Milliwatt. Instead, it is hoped
that through his new QRP department in CQ,
many more amateurs can be encouraged to
try their hand at flea power operation and
experience the excitement and thrill of
launching a QRP signal thousands of miles,
through sheer skill and efficiency. You’'ll
find K8EEG’s introductory offering on page

49. Welcome aboard, Ade!
73, Dick, K2ZMGA

November, 1973 e CQ e 5




A NEW MEDIUM POWER HF TRANSCEIVER
COMPLETELY SOLID STATE

“Nothing can withstand the

force of a new idea whose time
has come”’

Wwe’'ll be happy to send you full information.

“.' TEN-TEC.INC.
SEVIERVILLE, TENNESSEE 37862
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OUR READERS SAY

Surplus TTY Machines
Editor, CQ:

It has come to my attention that many radio
hams were using teletype machines which are now
obsolete for their particular kind of operation but
which would be perfectly suitable for the TTY net-
work of the Western Institute for the Deaf.

It would be greatly appreciated if this informa-
tion could be circulated to your subscribers in the
British Columbiaarea through your magazine so that
if any wish to donate their obsolete machines, they
may contact the Western Institute for the Deaf,
2125 West 7th Avenue, Vancouver 9, B.C., Canada
where they would be gratefully received.

Maurice D. Young, M.B., M.R.C.P.,
Professor,

Department of Paediatrics
University of British Columbia

Allied 190 Receivers
Editor, CQ:

I have réceived a considerable amount of mail
with regard to my two articles on the Allied 190
receivers, and have gleaned some information as a
result from a number of people who have made
the modifications outlined. Indications are that
there are variations in the transistors employed in
various runs of this receiver which may cause some
problems. To offset these variations the following
is suggested: 1. Change TH2, a 10K thermistor to
a 4.7K resistor instead of 100K as originally spec-
ified. 2. Change R67, 680 ohm a.g.c. amp emitter
resistor to 220 ohms. 3. Add 1K resistor in series
with ground end of VR2 to ground. VR2 is the
center control of the three section stack com-
prising the audio and r.f. gain controls.

The above will insure that adequate bias is ap-
plied to all controlled stages under no signal con-
ditions assuring maximum sensitivity.

Since the 190 series receivers are now a close-
out item at a considerably reduced price, they are
even a better buy for someone wishing to make the
modifications.

Bruce L. Mackey
Cortland, New York

A Simpler Matrix
Editor, CQ:

In Albert D. Helfrink’s, K2BLA, article, ‘“An
Integrated Circuit Morse Code Keyboard”, he right-
ly points out that one should be careful of mistakes
while constructing the diode matrix decoder as it is
difficult to correct these errors after the matrix has
been completed. It is also obvious that should one
of the diodes fail at a later date, as is the wont of
many surplus diodes, the builder is also in for it.
An alternate method is to use broad gaps be-
tween the conductors on an etched double sided
copper clad board. Etch the necessary strips onto
both sides using any suitable technique. For each
diode to be used, drill one hole through the appro-
priate conductor on the nine strip side into a gap
between the conductors on the forty-plus strip side
into a gap on the nine conductor side. Then solder
the diode on both sides. Replacing a diode is now
simple. This not only allows for the possibility of

construction errors, but also for future diode failure
replacement.

Also one item that is seldom mentioned is that
when a T2L device is switching it does not draw a
constant current. Feedback through the power sup-
ply into other circuits is always possible which can
cause spurious response and even unwanted trigger-
ing. To minimize this, I have consistently connected
a 1mf capacitor from Vcc to ground on each integ
ratedcircuit. Finally, Mr. Helfrink does not mention
inputs to pins 9 and 12 of Q1. Unused inputs should
be connected to Vcc through a 1K{) resistor inor-
der to minimize sensitivity to noise and to optimize
switching times. I hope these suggestions are as
useful to others as they have been to me.

Clinton H. Holder, Jr.,
College Station, Texas

Free Ham Shop Ads
Editor, CQ:

Wanted to let you know I have been a sub-
scriber to CQ now for 3 years and my subscrip-
tion runs for another year or so.

I have used your FREE want-ad service at
least twice a year for the past 3 years and have al-
ways been able to buy or sell the advertised item
within a couple of weeks after the magazine was
mailed.

This is really a fabulous fringe benefit and I
feel this alone more than repays me for the price I
pay for CQ. Obviously, however, I get much more
out of your magazine or I would have cancelled be-
fore now,

Keep up the good work and keep up the free
CQ ads.

Joe G. Roberts
Phoenix, Arizona

Motives of Regulation

Editor, CQ:

I think the time has come to voice my feelings
inamateur radio’s public print regarding the current
status of the Federal Communication Commission’s
proceduresand practicesinthearea of amateur radio.

For the past twenty-seven years, | have been
actively involved in radio broadcasting in the engin-
eering and technical phases. During these years, |
have had ample opportunity to observe the opera-
tions of the Commission in both the rule-making
and regulatory areas. I have never before been as
disturbed and uncomfortable as I am now.

This letter is really prompted by the recent
rejection of my application for a Repeater Li-
cense by the Washington Office of the Commi-
sion. That rejection has made me stop and think
about just what it is that the Commission is trying
to achieve, and frankly, I fail to understand either
its goals or its motivations.

As Chief Engineer of several radio broadcasting
operations, including both FM and AM directional
stations, I thought that I was in reasonably good
condition to present to the Commission an appli-
cation which would be properly set in engineering
terms and timely filed. But apparently I was wrong.
The paperwork that I hand-carried to Washington
ended up in the circular file. The Commission,

November, 1973 e CQ e 7




Little things add up
in MILLEN’S

Solid
State
Dippe

y 7 COILS

PROTECTIVE
POLYPROPROPYLENE
CARRY CASE

No power cord.

Performance equal to or superior to
best tube type dippers.

1.6 to 300 MHz

Smooth meter reading over
tuning range.

Good Dip.

Sensitive metering system, using
Zero suppressing circuit.

Q-Multiplier for very sensitive
absorption-type wavemeter.

§116.
JAMIES MILLEN

MANUFACTURING COMPANY, INC.

150 EXCHANGE ST.. MALDEN, MASS. 02148

Complete with coils, alkaline
battery and carrying case

TEL. (617) 324-4108
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in its infinite wisdom, did not accept the antenna
that I had selected and installed some two years
ago, on one of the towers of the AM directional
station for which I am responsible. The installation
of the antenna was accomplished during some
major structural changes to the broadcast system,
for which a major proof-of-performance was re-
quired on the directional array. | might add that
the antenna which I chose and the Commission
subsequently rejected for lack of type approval is
in widespread and common use in the commercial
FM mobile radio service for base station applica-
tions. But, oddly enough, this antenna does not
appear on the mysteriously-generated approved
list of the Commission.

[Continued on page 78]

Announcements

Raleigh, North Carolina
December 17, 1973, marks the 70th Anniver-
sary of the first-powered flight which the Wright
brothers made at Kitty Hawk, North Carolina.
Pending FCC approval, the Raleigh Amateur Radio
Society and amateurs from Kitty Hawk area will
operate special event sta. KH4NC at Kill Devil
Hill which was the site of the historic flight. Pro-
posedoperationswillbeconducted from 0000 GMT,
15 December through 2400 GMT, 17 December.
Frequencies to be used will be 3530, 7030, 14030,
21030 and 28030 kHz - cw., and 3910, 7210,
14280, 21355 and 28505 kHz phone. Special co-
memorative QSL will be available to stations con-

tacting KH4NC, SASE pls., via K4CIA.

Fairbault, Minnesota
The Winter PICONET-HANDI-HAM Hamfest
will be held Saturday, December 1, 1973, at the
Eagles Club in Faribault. There will be a dinner,
program and prize drawing. Registration starts at
9 a.m. Info: Don Franz, WEFIT, 1114 Frank Ave.,
Albert Lea, MN 56007.

Kearny, New Jersey

The 9th Annual Telephone Pioneer QSO Party
isscheduled for theweekend of December 1-2, 1973.
It will start at 1900 hours GMT, Saturday and
end at 0500 hours GMT on Monday, Dec. 3rd.
All bands may be used and suggested freqs. may be
obtained from your Chapter Secretaries. Stanley
S.HolmesChapter, 100 Central Ave., Kearny,07032.

Massillon, Ohio
An auction and flea market, presented by the
Massillon Ohio ARC, will be held on December 7th.
Sendcard for flyer giving details. MARC, Box 8711,
Canton, OH 44711.

Deluxe Screen Modulator

The August issue of CQ, containing the article,
“A Deluxe Screen Modulator for Beginners,” by
R. Jayaraman, contained some mistakes. Beginning
with fig. 1, the 6 AU6 pin connections are entirely
wrong! Rather than take the space to show the
correct connections, consult a tube manual for
pin connections. Also, capacitor values greater
than 1 should be in pf except as noted. On p. 37,
left column, 5th line from bottom “difference”
should be “diffidence.” On p. 82, left column,
12th line should read *“‘full 300 volts™ instead of
““full volts.” Our apologies.




Everyone
nas something.

FIXED STATION
TRAP VERTICAL

40 THROUGH 10 METERS

has everythingt

® Lowest SWR—-PLUS!

Bandwidth at its broadest! SWR 16to1l
or better at band edges.

Hustler exclusive trap covers *“‘Spritz"”’
extruded to otherwise unattainable
close tolerances assuring accurate and
permanent trap resonance.

Solid one inch fiberglass trap forms
for optimum electrical and mechanical
stability.

Extra heavy duty aluminum mounting
bracket with low loss—high strength
insulators.

All sections 1%" heavy wall, high
strength aluminum. Length 21'5".

One Setting for TOTAL BAND COVERAGE...

® Stainless steel clamps permitting ad-
justment without damage to the alumi-
num tubing.

Guaranteed to be easiest assembly of
any multi-band vertical.

Antenna has 3"-24 stud at top to ac-
cept RM-/5 or RM-75S Hustler resonator
for 75 meter operation when desired.

Top loading on 75 meters for broader
bandwidth and higher radiation effi-
ciency!

reed with any length 50 ohm coax.

Power capability—full legal limit on SSB
and CW.,

— ——

MODEL 4-BTV
7 . buy the verified $49.95
Buy @ @ choice of thousands! AEZIE:‘::;:ET

Available from all distributors
who recognize the best!

NEW-TRONICS CORP.

15800 COMMERCE PARK DRIVE
BEROOK PARK, OHIO 44142

World Wide Export, Roburn Agencies, Inc., 349 W. 14th St.. New York, N.Y. 10014, Cable Address: Roburnage - New York
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« TELREX

Professionally Engineered

‘““BEAMED-POWER"

‘““BALANCED-PATTERN"
“PERFECT-MATCH"

Antenna Systems

E!

i

§
S A

The design, craftsmanship and
technical excellence of Telrex —

Communication Antennas.

have made them the stanaard of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without ‘cut and

try’ and endless experimentation.

! “Zé . : % ﬂ . 4
with a “MATERIAL" difference!

Also: Rotator-Selsyn-Indicator
Systems, Inverted-V-Kits,
“Baluns,” Towers, “Bertha” Masts,
12-Conductor Control Cable
and Co-ax. SEND FOR PL-73

ASBURY PARK, NEW JERSEY 07712, US.A

10 ¢ CQ o November, 1973

BY CHARLES J. SCHAUERS,*

W6EQLV

ONE of the biggest problems facing
most amateurs (especially our new
ones) 1s troubleshooting a piece of
equipment for intermittent operation.
Now with printed circuit boards, mod-
ules and what have vyou, it certainly
iS not an easy task to pinpoint an intermittent!
But it can be done.

I remember working on an SB-34 for three
days before I found my trouble, This set as you
know is transistorized except for the final and
driver, My trouble turned out to be a keying
transistor. Now why would a transistor work
some of the time but not all of the time? I still
don’t know. I used a scope, vacuum tube volt-
meter and other instruments and it seemed that
everytime I tested a component it tested ok,
both under load and no-load. This was frus-
trating.

I had an intermittent in an old KWM-1, 1
would be listening to my contact and “poof”
out would go the receiver section. I worked on
that set for two days until I found an inter-
mittent a.f, coupling capacitor.

Anytime you run into an intermittent look
for the following in sequence: defective relays;
defective tubes or transistors; coupling capac-
itors; resistors that change value after heating
up; defective crystals; dirty or worn switch con-
tacts (especially the “self-cleaning” variety);
worn pots; improperly seated plugs and finally,
cold soldered connections or connections that
could be affected by galvanic action or cor-
rosion.

Try to isolate the section or stage giving you
the trouble and concentrate on it firsr.

SB2-LA Linear Intermittent

“I have an SB2-LA linear amplifier which
uses (6) 6JE6’s in parallel, I'm sure you are
familiar with it, Recently it became intermit-
tent. To make it operate I have had to push
the mike button three or four times, then as 1
was talking I noted that the output had dropped
off. Any quick hints as to what I look for?”

*c/o0 CQ, 14 Vanderventer Ave., Port Washing-
ton, N.Y. 11050




If you like 2 METER...

YOU'LL LOVE OUR

15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact, 2 meter unit and so will those listening. The
12 transmit channels are provided with individual trimmer capaci-
tors for the optimum in point-to-point and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen-
sitivity. Solid state, American made quality at a low price.

* $22900 AMATEUR NET

U includes plug-in ceramic mike,

Segemcy e 1o T
THE FM LEADER IN 2 METER AND 6 METER...AND NOW 220 MHz

| November, 1973 © CQ o 11




your electronics
buying guide
for precision made

radio crystals
and electronic

equipment
T D T
International

Crystal Mfg. Co., Inc.

10 N. Lee, Oklahoma City, Ok. 73102

Please Print NAME

ADDRESS

CITY

STATE ZIP
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Fig. 1—A simple method of meter overload pro-
tection.

Yes. I had an SB2-LLA and it developed the
same trouble. I found that relay (K,) needed
replacing. It i1s a 12 vd.ec. 3 pd.t. relay (Ad-
vance GHB-3C-12V or equivalent).

SB2-LA Conversion For 10 Meters

“I would like to modify my SB2-LLA linear
for operation on 10 meters. Is this feasible?
How much work would be involved?”

It can be done but the low plate load 1m-
pedance (around 300 ohms or so) requires a
large input capacitor and the inductance used
would be very small. The bandswitch must be
changed as well as the coil in the final. You
could replace L., (15 meter coil) with one for
10 meters which would match the capacitance
available, but your efficiency would be rather
low. There are a number of SB2-LA’s around
and maybe someone has added the 10 meter
band, if so, we'd like to hear from him.

Battery Shelf Life

“I got a terrific buy on batteries (not mer-
cury) which I use for bc radios etc. 1 under-
stand the average shelf life 1s about 9 months
or so. Any way to prolong this?”

“Yes. Wrap the batteries in moisture proof
wrap and put them in the freezing compart-
ment of vour refrigerator or in a freezer. Prior
to using, let them lay around a day or two.
The shelf life can be increased up to 45% by
cury) which I use for bc radios etc. I under-
storing them in a cold place. Incidentally, mer-
more without cold storage.

Meter Protection

“I teach a class in electronics and one of the
problems we have i1s burned out meters, volt-
ohm meters. The v.o.m.s we have been given
to use in class do not have overload protection.
All students make mistakes (and so do I). I've

. looked through the literature and cannot find

anything inexpensive enough to use (our budg-
et 1s limited anyway). Any cheap way to pro-
tect a meter against reverse polarity, transients
etc.?”

I think so. See Fig. 1. Use silicon diodes

| rated at under 500 volts p.i.v. (peak inverse

voltage). The capacitor i1s added to guard
against transients and r.f.

Improving The SB-100 a.v.c.

“Any Iinformation on improving the a.v.c.
action of the SB-100 so one does not have to




The Most Powerful Antennas Under the Sun

@W&g@n 402BA

DX DEMON!

40 METERS

If 40 meters is your bag, try this one for best 40 meter per-
formance...you’ll work signals on 40 meters that you never

kKnew existed!

The Model 402BA attenuates unwanted signals off the side
and back at 12 to 25 db while amplifying signals for 4.9 db
minimum forward gain. Unique linear loading stub delivers
maximum performance without lossey center coils. Easily
stacks with tribander or 20 meter beam; requires only 10’
separation. 52 ohm feed. Beta Matched. 16 ft. boom, 43 ft.
elements. Maximum power input 1 kw, AM.

Order No. 397 $179.95

Hy-Gain 402BA...the 40 meter DX Demon!

HY-GAIN ELECTRONICS CORPORATION

Dept. AL, 8601 Northeast Highway Six Lincoln, NE 68507
402/434-9151 Telex 48-6424
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ride the gain control on strong signals?”

Yes, See the article in the August 1968 CQ
(Page 73). Copy of the mag is $1.00. Send
your order to CQ.

Swan 500C Sidetone

“I have an old Swan 500C transceiver. It has
worked fine. I have had trouble lately with the
sidetone. Sometimes it works on the receive
position sometimes not, and it is intermittent
on transmit. What do I look for?”

Check diode D, and capacitor C, (.005 mf).
You might also check the 330 ohm resistor in
the secondary of the output transformer in the
circuit of the a.f. output amplifier tube, 6GKS.

Galaxy GT-550 SB Suppression

“I bought a new GT-550 Galaxy transceiver
and it has always been a fine set. Recently how-
ever, I was told that the upper and lower side-
bands were “leaking”. I asked my contact (who
uses a Collins receiver) to tell me what he
meant, He said that there was not much dif-
ference between the upper and lower sideband
signals (suppression). So I checked with others
and found the same report. What would cause
this? What is the correction?”

In the GT-550, separate crystals are switched
for changing sidebands, Two crystals are used,
one at 8998.75 and the other at 9001.25 kHz.
The v.f.o. is shifted by the frequency difference.
This is accomplished by a diode switch. First
check the tubes involved in the circuitry. Then
check the crystals, Make sure that the 6GX6
(product detector and carrier oscillator) is
operating properly.

S$SB-200 Linear Intermittent

“I have had an SB-200 Heathkit linear since
1970. This amplifier has certainly been ter-
rificc. However, recently the s.w.r, meter etc.
and output are intermittent. What do I trouble-
shoot?”

The relay, RL,. Any electro-mechanical de-
vice wears!

Swan 250C A.M. Function

“I have a Swan 250C which has worked ex-
tremely well on s.s.b, and a.m. Now the a.m.
receiving is out, Where do I troubleshoot?”

Check the 12AX7 product/envelope detector.
ESPCCIEHY check Liio1, R”n;] and the 150 pf
capacitor that feeds the b.f.o.

Drake 2-NT Sidetone

“My Drake 2-NT c.w. transmitter has
worked for a long time but now the sidetone is
gone. What do I do?”

Replace the transistor 2N3394, But before
you do check associated components.

14 e CQ e November, 1973

S-Meter For The SB-34

“It would be nice if the meter on the SB-34
transceiver could be used as an S-meter. Any
information on this?"

Yes. See the January 1970 CQ, page 35. The
?C‘?l transistor can be a HEP-253 or equiva-
ent.

S$SB-220 Modification

“lI bought an SB-220 linear second-hand
without an instruction book. I used it with my
KWM-1. I had a problem with the antenna
relay so I naturally took off the linear cover
to check it. I turned on the power and the
linear went out. What do I look for?”

First an instruction book. When you remove
the cover you short the B plus line and this
more than likely knocked out a couple of your
diode rectifiers. The circuit breakers do not
act quickly enough and there is no over-load
relay in the set, Never, never, buy a used set
without the instruction book.

Before you check the SB-220 with the cover
removed, disconnect the interlock switch, and
KEEP ONE HAND BEHIND vyou. The inter-
lock does not remove primary power. When
working around linears with high voltage one
must be careful! It is better to have an inter-
lock that when actuated “shoots” a couple of
diodes rather than the operator! Take care!

$X-122-A Receiver n.l. & a.m. Fault

“I bought a second-hand Hallicrafters SX-
122A receiver. Now it does not work on a.m.
nor does the noise limiter. What do I check?”

First check the 6BN8 tube which operates as
the a.g.c. rectifier-amplifier and a.m. detector.
Then check the diode 1N456 noise limiter sec-
tion. I'll bet it is the 6BNS8 tube! It is doubtful
that the diode is out, but check it too.

73, Chuck, W6QLV

“You needn’t worry about being replaced by
automation — they don’t build machines that
do nothing.”




TYPE 900 A

HIGH ACCURACY CRYSTALS

TYPE 901

FOR OVER 30 YEARS

Either type for amateur VHF in Regency, Swan, Standard, Drake, Vari-
tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave.

Quotes on reguest for amateur or commercial crystals for use in all

other equipments.

Specify crystal type, frequency, make of equipment and whether transmit

or receive when ordering.

BASSETT VACUUM TRAP ANTENNA SYSTEM

Complete packaged multi-band antenna sys
tems employing the famous Bassett Sealed
Resonators and Balun from wh.ch air has
been removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by mode! designation

MODEL DGA-4075 $59.50
MODEL DGA-204075 $79.50
MODEL DGA-2040 35950

MODEL DGA-152040 $79 50

BASSETT VACUUM BALUN

A

The famous sealed helium filled Balun

employed with the DGA Series Antenna
Systems. Sclderless center insulator and
easily handles more than full legal power
while reducing unwanted coax radiation
Equipped with a special S0-239 type coax
connector and available either 1:1 or 41

MODEL DGA-2000-B $12.95
Postpaid in U.S A

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics,.inc.

P.O. Box5727 - Fort Lauderdale, Florida - 33 31(
Tel: 3I05-566-8416 or 305-947-119"
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The most powerful signals under the sun!

whi-gain
a0l
The Total Communication System

The Hy-Gain 550A is the complete amateur system. Designed from the ground up to work together for total per-
formance. Each element is matched to the system, for simple, plug-in expansion of your capabilities

GT-550A Transceiver The matchiess heart of the 550A System. No other transceiver can give you this performance
for the price. Operating fixed station or mobile, the GT-550A is guaranteed to have top frequency stability after
warm-up. A graph showing stability during final check-out is included with each unit. 25 KHz calibrator and VOX,
optional.

Frequency Coverage —3.5-4.0, 7.0-7.5, 14.0-145, 21.0-21.5, 28.0-29.0 MHz crystals supplied. Other 10 meter
coverage optional. Power Qutput—300 watts PEP (nominal) on SSB, 180 watts on CW and RTTY, into 50 ohm
resistive load.

Harmonic and Spurious Radiation — Carrier suppression in excess of 45 db down, unwanted side bands minus
55 db oscillator feed through and mixer spurious products down 50 db. Second harmonic minus 40 db and
third order distortion in excess of minus 45 db.

Noise Level — In excess of 40 db below single tone carrier

Audio Frequency Response —Minus 6 db approximately 300/2400 Hz determined by side band filter

RF Compression Characteristics —Up to 10 db RF compression without distortion

Receiver Sensitivity — Better than .5 uv for 10 db S+N/n ratio.

Receiver Selectivity — 2.1 KHz with 1.8 shape factor for SSB or 300 Hz sharp selectivity with optional CW filter
Receiver Spurious Response —Image rejection better than 40 db down. Internal spunous below 1 uv equivalent
input

Frequency Calibration —Interpolation to 1 KHz in 5 KHz increments

Frequency Stability — Within 10 Hz during any 30 minute warm-up period, less than 100 Hz in any 15 minute
warm-up period, not more than 100 Hz with a plus or minus 10% line voltage vanation

Calibration Accuracy — Interpolation to 1 KHz after calibration

Back Lash — Not more than 50 Hz

Output Impedance — Variable 50 ohms nominal capable of matching up to 2-1 SWR (30-100 Ohms)
Automatic Volume Control — Fast attack. slow release on all receiver modes

Order No. B55 Ham Net $595.00

RFS550A contains high accuracy watt meter. calibrated in 400 and 4,000 watt scales, switch for forward or
selected power; switch to select 5 antennas or dummy load. Order No. 857 Ham Net $§75.00

RVS550A is a solid state VFO. Function switch selects the remote unit to control Receive- Transceive- lransmit
frequency independently. Order No. 856 Ham Net $95.00

SCS550A Speaker Console with headphone jack. AC400 power supply will mount inside. Order No. 858 Ham
Net $29.95

AC400 Power Supply is heavy duty solid state to operate GT-550A at full power, on S5B or CW, and with switch
selection of 115/230 VAC, 50/60 Hz input voltages. Order No. B01 Ham Net $99.95

G-1000 12V D C Mobile power supply with cables. Order No. 802 Ham Net $129.95

HY-GAIN ELECTRONICS CORPORATION

Dept. AL, 8601 Northeast Highway Six, Lincoln, NE 68507
402/434-9151 Telex 48-6424
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SSB-eqs:

increase talk power. cut “splatter*

Our 444 base station microphone not only gives you increased talk power,
but cuts “splatter” (and QRM complaints) to an absolute minimum! It has
superbly tailored response, with sharp cutofis below 300 and above 3,000
Hz and a rising response characteristic for maximum intelligibility. The 444’s
' rugged, reliable Controlled Magnetic element has been proved in safety
communications, and other tough professional communications applica-
tions. It delivers a clean signal to the transmitter at levels as high as crystal
units! (And, unlike crystal and ceramic units, the element is totally immune
to the effects of temperature and humidity.) The 444 also features an adjust-
able height stand that makes for comfortable “ragchewing” sessions, an
optiohal-locking bar for push-to-talk or VOX operation, and a practically
indestructible Armo-Dur® case. Write:

Shure Brothers Inc., H —
. 222 Hartrey Ave., Evanston, lll. 60204 i —
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on a “design-it-yourself” an-
tenna package from Henry Radio.
Simply put together the package
you want . .. consisting of

an antenna, a rotator, a tower,
100 feet of rotator control cable
and 100 feet of coax cable. We
will quote you a money saving
price that's sure to please. Thou-
sands have benefited from this
program since it was started

five years ago. You can also!

Why buy from Henry Radio?

Over 40 years experience. No
finance charges if paid with-in
90 days. Low interest contracts -
%/yr add on (14% annual rate)
- as long as 24 months. 10%
down or trade-in down
payments. Good used
equipment. Most makes and
models. Used equipment
carries a 15 day trial, 90 day
warranty and may be traded
back within 90 days for full
credit towards the purchase of

NEW equipment. Write for
bulletin. Export inquiries
invited.

Heary hadl

e

)
%
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&V TRIEX

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
931 N. Euclid, Anaheim, C.alif 92801
Butler, Missouri 64730

ANTENNAS

HY GAIN

THEMkB - 2 element, 10-15-20 meter beam .
T T UTH3Fr - 3 element, 10-15-20 meter beam .
DBID-IE)A - 10-15 meter beam .

HyQuad - 3 band, 2 element quad .
203BA - 3 element, 20 meter beam . . ;
TH3IMk3 - 3 elernent 10-15-20 meter beam P
2Z04BA - 4 element, 2[} meter beam . . .
THEDX X - 6 element, 10-15-20 meter beam =

MOSLEY

TA32J)r - 2 element, 10-15-20 meter, 300 watt

TA33Jr - 3 element, 10-15-20 meter, 300 watt
beam . . . = = gy O v

TA32-2 elemem 10- 15 20 meter beam . .

MP33 - 3 element, 10-15-20 meter, 750 watt
beam . . g R Y . -

TA33-3 element '10-15-20 meter beam

CL33 - 3 element, 10-15-20 meter beam

TA36 - 6 element, 10-15-20 meter beam

10-15-20 meter beam
20 meter beam

CL36 - 6 element,

CL20 - 5 element.

WILSON

M510 - 5 element, 10 meter beam . .

DB-32 - 3 element-20 meter and 2 element-15
meter beam : i B e -

M420 - 4 element, 20 meter heam

ME15 - 6 element, 15 meter beam

M240 - 2 element, 40 meter beam . .

DB-65 - 6 element-15 meter and 5 element-20
meter beam

DB-54 -5 element. .?U meter and 4 erement 15 mete

meter beam 1
M620 - 6 element, ED rneter bearn ¥ 122
DB-52 - 5 element-20 meter and 2 EIEment dD
meter beam WS, L e T T, T

ROTATORS

CDR AR-22R Rotator .
CDR TR-44 Rotator.
CDR Ham-M Rotator
HyGain 400 Rotator

TOWERS

TRISTAO
MM-40 - Mini-mast, 35" crank-up tubular self-
supporting tower ., . s g
Optional MB-10 free- 5tancllng base .
Optional MF-50 raising fixture
Optional MRB-80 rotor base .

MA-490 - Magna-mast, 49’ crank-up tubular self-

supporting tﬂwer A
Optional MAF-40 raising fixture .
Optional MARB-40 rotor base

MA-660 - Magna-mast, 66" crank- up.tul'}ular aelf:

supporting tower . .
Optional MAF-60 raising fixture .
Optional MARB-66 rotor base . .
CZ- 45-‘1 FX - 54' crank-up, free-standing tower
with 10 foot mast

CZ-471-FS - 71" crank-up, free- standmg tower

with 10 foot mast

MW-35 - 35" self-supporting, crank-up tower .
W-51 - 51" free-standing, crank-up tower .
TM-240 - 40’ crank-up, sky needle tower .
TM-358 - 58’ crank-up, sky needle tower .

LM-470D - 70" Self-supporting, crank-up tnwér

TM-370 - 70" Sky needle tower with motor
raising and lowering unit .

CABLE

4 conductor rotator cable (AR-22 only)
8 conductor rotator cable . = Wt
RG-58A/U Coax .

RG-8/U Coax .

ACCESSORIES

HyGain BN-86 Balun . .
Triex TB-2 Thrust Bearing .
Unadilla W2AU Balun

per foot
per foot 18
per foot .06
per foot .16

99.95

99.95
109.95
139.95
139.99
144.95
149.95*
179.95*

/3.15

100.00
103.00

111.95
143.50
153.75*
185.10*
188.50
306.00

89.95

118.95
151.95
139.95*
189.95*

213.95*

244 .95*
317.00*

364.00*

44 95* *

69.95
129.95
229.95

174.95
46.25
57.95
98.95

357.45
104.95
225.45

974.45
119.95
419.45

464.95
869.95
173.00
454.50
295.00
1050.00
1679.00* *=

2520.00* *»

07

14.95
22.950
12.95

*  These anlennas are not recommended for use with the MM 40 or the MW-35

* Recommended for use only with the smaller antennas
““*These lowers are deal lor stacked antenna arrays

You may specify components not shown on this hist

213/477-6/01
114/772-9200
816/679-3127
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400% MORE SSB OUTPUT

wva IMIAGNUM SIX

A QUALITY RF SPEECH PROCESSOR

Collins 325/KWM . . . . $13995
Heath SB100/HW100/SB400 . 13995 ———-2 st
Drake TR4/TR4C . . . . 15995 (MRS L Il K0 z
Drake T4X/T4XxB/C . . . 15495 \ |
. j'—"ﬂT !——II .#"

Yaesu FT101 FuEs et o ik NS . . ke ﬁ
* aesu FTdx 400/401/560/570. 14495 A ’ 2 # -
Kenwood T-599/TS-511 . . -139.95 T > }
To Order: Specify model. Add $2 for ‘ ' e g LEvL

shipping in U.S. " i

o .'-_—'.___-_'_'————\

B The human voice is a ““raspy”’ signal with high peaks and long, low valleys.
If used to modulate an SSB transmitter directly, the low power of the
valleys limits the average power output to 12-15% of the transmitter’s
PEP rating. Operating above this level, the peaks overdrive the transmitter,
cause band splatter and poor quality.

B MAGNUM SIX is the first successful RF speech clipper available. Installed
in the IF strip, it “mows’ the peaks and discards the clipping harmonics
without distorting the voice. This allows the level of the valleys (the
average power) to be raised up to 6 db. Astounding signal strength
improvements — 1 to 1.5 “S" units — have been reported! Some have
even reported improved voice quality!!! The ARRL handbook confirms
that RF speech clipping is clearly the best way to increase SSB talk power.

B MAGNUM SIX operates like a ““time scavenger’’. Average power is
increased merely by causing transmission to occur at slightly below, but
never over, rated values more of the time. By increasing the duty cycle,

MAGNUM SIX pushes the average output from 12-15% PEP ““way up’ to
90-60% PEP. Operationally this is impressive because of the clean 6 db
signal strength improvement. Equipment-wise this is roughly equivalent
to operating at continuous AM, or a little below continuous keyed CW
ratings. Tube lives are thus not shortened below rated values. On the
other hand, they’ll no longer be “loafing’”” on SSB either. So why not

PUT YOUR TRANSMITTER TO WORK FOR THE FIRST
TIME IN ITS LIFE. A MAGNUM SIX CAN ADD MORE
POWER TO YOUR STATION PER $§ THAN ANY OTHER
DEVICE: LINEAR, ANTENNA OR OTHER SPEECH
PROCESSOR.

Brochure available on request. Dealer inquiries invited.

Communication Technology Group

31218 Pacific Highway South
A Division of Bitcil Systems Inc. Federal Way, Washingtﬂn 98002
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2'generation
slo-s¢can system

Actual

- . unretouched
pholo laken
from the

ensflo=fcan TV monitor Venus 552
using a
BRIGHTNESS | CONTRAST|  Sopi poy Kt g8
CAMERA Automatic Independent Rec.. Tape Camera mounted
lDAPTEH GHT Burn Cﬂntrast Cam.éfa G” on the Venus
Mounting Protection Control & Instant On P.1 Camera
Bezel Adapter
PERSONALIZED
IDEHTIF'C:&% | » Video Information Sync. Pulse

Your call sign

CABINET
Zinc Die
Cas! Front
with Extruded
Alum Sides
103 "Wx13"D Amat_Net $34900
xS5¥a "HL.
Accu sYnc©
OPTIMUM Diagnostic and
PICTURE TILT VIDEOQO/VOICE Tunina Aid
3%"” x3%" STAND V' RE-SCAN SELECT 9
for POLAROID Collapsible Retrace
LAND reproduction Bail Vertical

CAMERA ADAPTER P-1enables
you to take photographs “right-off-the-
air'’ and accepts a Polaroid Color Pack
or a Polaroid Square Shooter.

* Allows photographing in a lit room

¢ Simple-snap mounting for quick and
accurate picture taking

¢ Simultaneous hood viewing of picture THE E':.‘EL Eggﬁm
being taken by camera POLAROID T MONITOR
* Instant QSL via SSTV - e

® Amal. Nel 33450

Coming in December

CAMERA AND

SCAN CONVERTER
CC-1

Projects your VIDEO
real time on any
conventional home TV
while simultaneously
scan converting to SSTV

* Full, half and quarter
frame

* Positive, negative
reversal

* RF output for viewing

on conventional home

TV set

V1 VIEWING HOOD

Uniquely designed for wide angle
viewing by more than one operaton

Amat. Net
$ 1450

FRAME
GRABBER

Venus' Cassette F and T Series are
continuous loop cassettes thatl allow you 1o
easily pre-record and send SSTV information

F1 Single frame cassetle Amat.Net $375

TG Grey Scale Generator A mat. Net 3650

TC Checkerboard Amat.Net 3650

RDER DIRECT FROM FACTORY :
ORDER DIRE 399 Smith Street

a W Jd
Farmingdale, N.Y. 11735
I I » Phone 516-293-4100

TWX 510-224-6492

T he company that put high voftage on the moon, now brings you expanding amateur radio technology.




If You Want to Give the Best,

It’s the little things that
make a GTX the value it is:

e Operation over the entire 2-meter band
(including MARS and CAP frequencies)

without tunin
" GTX-200 $269, 95*
B ) (30 watts output wer
¢ No automatic shutdown on SWR bridge. nom., up to 100 c annel
mbinations

Operate with mismatched antenna with-
out damage, due to balanced emitter out-

put transistors

® | owest AM detection level of any com-
parable unit (including many commercial

rigs)

e Power: the GTX-2 and GTX-200 boast GTX-2 $259.9°
30 watts nom. output (30 watts output power
nom., accommodates 16

channels)

® Lightweight: manufactured to aviation
industry standards

® High-sensitivity receiver pre-amp in-
cluded as standard (GTX-2 and GTX-
200)

v 95*
® 14" phone jack included as standard GTX-10 $209.
(GTX-2 and GTX-200) nom. accommodates 16

channels)

* Includes 146.94 MHz.
Add’l. crystals $6.50 ea.

GCengxe Don’t Let An Honest Price Scare You Away—
See Your Amateur Dealer Today!

General Aviation Electronics, Inc., 4141 Kingman Drive, Indianapolis, Indiana 46226 — Area 317 - 546-1111
November, 1973 o CQ o 2]




People who know about quality
know about Sentry

From South Africa to the Hawaiian Islands, you’ll find
Sentry crystals. The personal choice of both amateurs
and professionals.

You'll also find us as standard equipment  make sure when you buy crystals from Sentry
in the best of radios, and wherever quality, you “Buy the Best".

dependability and service are important. |

these are important to you then specify |f you haven't received a copy of our new

Sentry crystals. 1974 Catalog of Precision Quartz Crystals
and Electronics for the Communications

Today, more and more people are turning to  Industry send for your copy today.
Sentry. That’s because we take extra care 10

“Buy the Best”
SENTRY MANUFACTURING COMPANY

Crystal Park, Chickasha, Oklahoma 73018

PHONE: 405-224-6780 / TWX 910-830-6925

=
™
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DYCOMM SUPER D 80 WATT KIT

DYCOMM OFFERS YOU THE BEST DEAL EVER
FOR A 2M FM (or Oscar CW) AMPLIFIER.

ONLY $49.95 SAVE $60-$100.00

80

o

ED S

TYPICAL -
-+ POWER OUT wrs (WATTS 138V}

POWER IN

o=

o 3 10 = 20 23 30 33

THE LIST PRICE OF THE
TRANSISTORS IS MORE

THAN TWO (2) TIMES THE
PRICE OF THIS SUPER D KIT!!!

We use a pair of 2N6084 Transistors (each
one rated 40 W Infinite VSWR) featuring
EMITTER BALLASTED construction and
of first Quality, so you can’t burn them out
in tuning or under any load mis-match; each
Transistor has been individually Hand tested
at DYCOMM before shipment,

Typical assembly time is 5 hours. Kit is
complete with full assembly procedure,
including lay-out Photos, and Manual.

Tune-up and alignment Is easy and

straight forward using a watt-meter, dummy
load and VOM.

Kit includes: 6 control wire, 6' power
cables (fused), 4° RG58 to make
interconnect cable, 2 PL 259 connectors,
and all other parts required for this
PROFESSIONAL $150.00 Amplifier,

SUPER D SPECIFICATIONS:

Frequency range: 140-150 MHz. Power
output: 80W MAX for MAX input of 35W.
Input/output Z: 50 ohms. Input VSWR
1:3:1 Max. Load VSWR: Infinite. Power
required: 11-15 VDC @ .6 to 7A. Weight: 2
Lbs. Dimensions: 3" x 5" x 6". Operating
modes: CW/FM.

SUPER D FEATURES

Basic design proven in thousands of D’s
Operates with ANY 2-35W Rig

Reverse Voltage Protected

Load VSWR Proof — 80db Spurious Outputs
Dashboard control available

Fully automatic operation on command

5 MHz Bandwidth, 140-150 MHz

Harmonics: At least 40 db down

Rx insertion loss less than .5 DB

SUPER D ESSENTIAL o0

» . i :
o SCHEMATIC : i
BYPASSING NOT *,
SHOWN U

s
&

:
:
I
I
%

A
|| E1=-R
AME .
K1 I ﬂ K
)
REVERSE (J
PROTECT il + 4
i DIODE
+12 L

Prices: KIT $49.95; Wired and Tested $149,95, Residents of Florida add 4% sales tax, shipping
(UPS where possible) included., For Airmail add $2.00. Foreign-add postage extra. EXTRA
TRANSISTORS $20.50 each (1/3 off list). All parts are guaranteed and if a defective part should
be found it will be replaced free within 30 days of shipment. Quantities Limited. First come —
First served; this Special offer ends January 10, 1974, Send check or money order to DYCOMM,
948 Ave. E., P.O.Box 10116, Riviera Beach, Florida, 33404, (305-844-1323)
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ELECTRONICS COMPANY

What
arewe

handing
VOu?

The most exciting
2-meter, hand-held
on the market. ..
2-watt, 6-channel

Now Midland —for years one of the
top names in communication equip-
ment—Dbrings you a high perfor-
mance hand-held transceiver in the
2-meter amateur band. What do
you get? A full 2 watts output power
with automatic deviation control.
6-channel capability with crystals
installed for .16/.76, .34/.94 and
94/.94.A high performance receiver
with mechanical filters, IC and
MOSFET front end. Built-in bat-
tery/S meter. Compact 9" x 3" x 174"

Write for Midland's full-line
amateur radio brochure: P.O. Box
19032, Kansas City, MO 64141

DEALERS: inquire about an
exclusive Midland amateur radio
area franchise

¢ CQ e November, 1973

“IDLANQ

4

“IDLANQ

ELECTRONICS COMPANY
“Coming on Strong in Amateur Radio”

size. Jacks for external speaker,
microphone, antenna and charge/
power. Operation on 8 "AA" cells,
ni-cad battery pack or AC power
supply (all optional). With carrying
case, less batteries. Model 13-520




Choose from
ne finest line

Of amplifiers
ever orfereq

""""""

2K-ULTRA
«o» THE“ULTIMATE"

There has never been an amateur linear amplifier like the new 2K-
ULTRA. Small and lightweight, yet rugged and reliable . . . all that - e
the name implies. The ULTRA loafs along at full legal power . '
without even the sound of a blower. Its anode heat is silently and | -
efficiently conducted to a heat sink through the use of a pair of
Eimac 8873 tubes. In fact, all of its components are the very best
obtainable. The price ... $845.00

TEMPO/2001

Small but powerful, reliable but inexpensive, this amplifier is
another top value from Henry Radio. Using two 8874 grounded
grid triodes from Eimac, the Tempo 2001 offers a full kilowatt of
output for SSB operation in an unbelievably compact package 2K-4 ... THE

(total volume is .8 cu. ft.). The 2001 has a built-in solid state power “WORKHORSE"

supply, a built-in antenna relay, and built-in quality to match

much more expensive amplifiers. This equipment is totally . = . .
compatible with the Tempo One as well as most other amateur The tzﬂ?'l Ilnegrf Eltmpllflﬂl" ”féet"s E:Q‘”E?;'”tg-
transceivers. Completely wired and ready for operation, the 2001 CE”E rlfjr'?altu?naﬂ Ei? 'i‘r';as ;:GE“ i Dli?igr E»}alauna Ev Er
includes an internal blower, a relative RF power indicator, and full Pr'ce GROS e Desi amp eve

£ offered to the amateur. Constructed with a
amateur band coverage from 80-10 meters.. . . $545.00 ruggedness guaranteed to provide a long life of
' TEMPO/6N2 reliable service, its heavy duty components allow it to

The Tempo 6N2 joins the Henry Family of fine HF amplifiers, loaf along even at full legal power. If you want to put
that strong clear signal on the air that youve

bringing the same high standards of performance and reliability hiv heard § her 2K is the ti

to the 6 meter and 2 meter bands. Using a pair of advanced design Probably heard from other 2K users, now is the time.
el g Move up to the 2K-4. Floor console or desk model

Eimac 8874 tubes, it provides 2,000 watts PEP input on SSB or ¢guc 0‘39 - d

1,000 watts input on FM or CW. The 6N2 is complete in one '

compact cabinet with a self-contained solid state power supply,

built-in blower and RF relative power indicator. Price ... $695.00

-
3K-A COMMERCIAL/MILITARY AMPLIFIER
A high quality linear amplifier designed for commercial and
'military uses. The 3K-A employs two rugged Eimac 3-500Z
grounded grid triodes for superior linearity and provides a

conservative three kilowatts PEP input on SSB with efficiencies in
the range of 60%. This results in PEP output in excess of 2000
watts. In addition, the 3K-A provides a heavy duty power supply

11240 W. Olympic Bivd., Los Angeles, Calif. 90064

ishi - : 213/477-6701

capable of furnishing 2000 watts of continuous duty input for _ _ . :
either RTTY or CW with 1200 watts output. Price ... $1080.00 931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

Prices subject to change without notice.
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YOUR AMATEUR RADIO

What new 2M FM gives
me most for my money,
performance vs. price? The
answer's as clear as the superb
reception you'll get on the new
Standard 826MA, 10 watt, 2
meter FM transceiver. You'll
find such outstanding features
as 12 channels — with the four
most popular ones included —
and a RF output meter with
selection of 10 watts or 0.8 watt
for battery conservation. And of
course, our "Astropoint’’ system

MONEY.

that assures: top selec-
tivity, great sensitivity,
and rejection of unwanted sig-
nals on today's active 2M band.
Helical Resonators & FET front
end provide the performance
needed for tomorrows crowded
channels. Provision for tone
coded squelch to activate mod-
ern repeaters. A radio that won't
become obsolete.Occupiesless
than 200 cu. in. Weighs less than
S Ibs. It has all the same "Astro-

points” as entire Amateur line. i

l NEW 22 CHANNEL BASE STATION

26

SRC-14U

Ultimate in a 2M FM Transceiver features:

(] 22 channels

[J AC & DC supplies Built In

0 10W (1, 3 & 10 selectable)

(] Receiver offset tuning

0 VOX

(J Three Front Panel Meters

[J Plus many more exciting features.

&

213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744

For detailed information on these,; the complete Standard line and the name of your nearest dealer write:

Standard

Communications Corp.

CQ e November, 1973




EMICONDUCTOR

Prohlem-solving handbhooks

Highly popular Editors and Engineers books from
Sams give amateurs everything they need to know
about radio operation and technology. They're
authoritative, clear, and easy o follow. You'll want
them for your library.

Famous E&E RADIO HANDBOOK—19th Edition
By William 1. Orr, WESAI

The completely updated electronics industry standard
for engineers, technicians, and advanced amateurs.
Shows how to design and build all types of radio-
communications equipment. Includes ssb design and
equipment, RTTY circuits, latest semiconductor cir-
cuits, IC's, and special circuitry. No. 24030—$14.95

SINGLE SIDEBAND: THEORY & PRACTICE

By Harry D. Hooton, WETYH

A basic text covering the origin of ssb, derivation of
signals, sideband selection, ssb generators, carrier-
suppression techniques, carrier generators, speech
amplifiers and filters, balanced mixers and converters,
low-power ssb transmitters, linear r-f power amplifiers,
and much more. No. 24014—$6.95

SEMICONDUCTOR AMATEUR PROJECTS

By Louis M. Dezetiel, WS5REZ

For the ham who still takes pride in using his hands
and head, here are projects for 16 useful, money-
saving accessories, using easy-to-build semiconductor
circuitry. Units are for measuring equipment, increas-
ing power and adding convenience, etc. No. 24025—
$4.95

MARINE SINGLE SIDEBAND

By Donald M. Stoner and Pierre B. Goral

Covers the why and how of single sideband,; interpret-
ing specifications, alignment tests and measurements,
installations, securing a limited coastal license, high-
seas telephone service, and marine radio terminology.
No. 24029—$5.95

RADIO AMATEUR OPERATING HANDBOOK

By Marshall Lincoln, W7TDQS

This single-source working guide is a practical aid for
improving the operating methods and technigques of
hams., No. 24028—$4.95

SOLID-STATE QRP PROJECTS

By Edward M. Noll, W3FQJ

By building QRP equipment you learn solid-state tech-
nology, since these rigs include transistors and/or
integrated circuits. The low-cost units described have
power ratings from less than 100 milliwatts up to about
20 watts. Both cw and phone rigs are included. No.
24024—$4.25

73 DIPOLE AND LONG-WIRE ANTENNAS

By Edward M. Noll, W3FQJ

Detailed construction data for 73 different types of
wire antennas. Appendices describe construction of
noise bridges and line tuners, plus data on measuring
resonant frequency, velocity factor, and SWR. No.
24006—$4.50

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS
By Edward M. Noll, W3FQJ

Design and construction of 73 different antennas used
by amateurs, each built and air-tested by the author.
Also construction of noise bridges, transmission-line
tuners, and measurement methods. No. 24021—$4.95

ELECTRONICS FOR THE AMATEUR
By Louis M. Dezellel, WS5REZ

Covers radio-wave propagation as it applies to amateur
band frequencies, reception and transmission pertain-
ing to ham equipment, and the special field of anten-
nas and how to feed them., Provides you with every-
thing needed to pass the theory sections of the FCC
exams. No. 24022—8$7.95

RADIO TRANSMITTER PRINCIPLES AND PROJECTS
By Edward M. Noll W3FQJ

Basic and advanced subjects include radio-frequency
oscillators, multipliers, and amplifiers; all modes of
modulation; and the important electron devices used.
Each chapter presents a related project for beginners
and students. No. 24031 $6.95

AMATEUR TESTS AND MEASUREMENTS

By Louis M. Dezettel, WSREZ

Shows how to accomplish virtually all performance
tesis on amateur transmitters, receivers, and antennas,
and how to make required adjustments. No. 24007—
$5.50

FROM CB TO HAM BEGINNER
By J. A. Stanley

Tells and shows how to select and tune a communica-
tions receiver, listen in on ham bands, send and re-
ceive code, pass the Novice license exam, build or buy
an amateur transmitter, erect an antenna, and put a
ham station on the air. No. 20920 $4.25

Order from your eleclronic parils
distributor or send coupon below.

. M EDITORS AND ENGINEERS [

Howard W. Sams & Co., Inc. CQ113 |
4300 W. 62nd St., Indianapolis, Ind. 46268

Send me the following books. Nos.

$ encl
Please include sales tax where applicable

[] Send FREE 1973 Sams Book Catalog

Name

PLEASE PRINT

Address

L__'——__—-_

November, 1973 e CQ e 27




Save on Holiday

- For a limited time only, SWAN ELECTRONICS and parti-
ﬁ cipating dealers are offering the best-buys-of-the-year n
B® amateur radio . . . comp/ete mobile or home stations . . . at

PACKAGE very low “special package” prices. Act now. Be sure orders
#l are placed early to assure early delivery — these special

offers will expire December 25, 1973.

A LUXURY
SWAN TWINS
HOME
STATION
WITH
MATCHING DELUXE

SPEAKER AND QUALITY DESK MICROPHONE
COVERS ALL 5§ AMATEUR BANDS — SSB/AM/CW

It's all here — the most envied and sought after amateur radio system — at a special reduced price that
may never be repeated again. You’'ll save more than $125 if vou take advantage of this offer, now!

You get: The SWAN 600R/Custom Receiver including the ICAF 500 audio notcher-peaker and NB-
500 noise blanker; the 600 watt P.E.P. input SWAN 600T Transmitter with self-contained heavy-duty
AC power supply: a deluxe SWAN 600SP Speaker and cabinet with FP-1 phone patch, headphone jack
and tone control; plus, the SWAN 444 desk microphone ... A $1,228.90 retail value!

Among many features included are: e Mode selectors e Band selectors e Plate and antenna load
matching controls e Selectivity and sensitivity controls ¢ Hi-Lo power switch ¢ Full break-in or
semi-break-in CW with sidetone ¢ VOX or PTT switch e Dual-ratio planetary tuning ® Tuning eye
and S-meters ¢ Controlled AGC e VFO selector ¢« and much more. . . practically every condition
yvou'll ever want is at the control of your finger tips.

THIS COMPLETE DELUXE PACKAGE IS YOURS FOR $1,099.95 or just $110 down and no
monthly payments until next year when ordered on an approved SWAN Revolving CreditService account,

NEW 7UBCX

CHAMPION SSB TRANSCEIVER swan 1. 2 Meter

fg Less than 82¢ per watt! Punch through I e M

g CIEHM for mnrepcnnt:cts with 700 watgts % FM1210A 144
¢¢ and

W P E.P without an expensive accessory amp-

® lifier. The most power for the money avail- W Power Channels
: able today . . . compare any others, you'll ' Supply $35995
® see it's a fact! ¢ SSB/CW/AM e Independent switching of 12 transmit and
- e Dual-ratio planetary tuning 12 receive channels gives you up to 144 pos-
e 5.5 MHz crystal |L.F. filter P sible channel combinations for your com-
v e 5-Bands, 3 to 30 MHz W munications pleasure. Now you can move
” ® ALC and AGC . off the crowded frequencies, effectively elim-
2 e 2.7 kHz bandwidth § inating unwanted QRM. Eight crystals are
B Choose a winner — SWAN's 700CX CHAM- W¥F included for the most popular frequencies.
- PION — It's gotta lotta punch! N The FM-1210A is the only 2 meter trans-

ceiver providing a crystal oven for superior
Xy stability in the coldest of weather condi-
' tions. Transmitter is fully solid-state. DC
ity power cord is included for mobile operation
and the heavy-duty pedestal type AC power
supply is perfect for home station applica-
Ay tions. Maobile mounting bracket and dy-
B namic microphone is supplied.

The FM-1210A transceiver may be pur-
chased without the AC power supply at just
$319 for mobile installation off any stand-
ard 12V DC system.

28 e CQ e November, 1973




Specials from

Compact Quarters? Need Space?
Try the 300B Cygnet de novo with
built-in speaker and AC power supply

Yes! A complete amateur radio station expertly
engineered into this newest generation of port-
able Cygnet SSB/CW transceivers. |It's light-
weight, less than 25 pounds. An ideal traveling
companion for Hams on the move. Take it on
vacation — operate from motel room, hunting
cabin, boat or car. Connect an AC power source,
plug in your microphone and antenna — you're

on the air!
With 5 bands and 300 watts P.E.P. input, the

Cygnet de novo has all the control and power
necessary to work the world. A CW sidetone
monitor i1s provided along with capability for
CW semi-break-in with an optional VO X unit,
Requires plug-in DC converter for 12V DC
mobile operation

300B Cygnet

de novo . . $499.95
VX-2, VOX

UREE e i $35.95
SWAN 14-A,

converter . .

DON'T FORGET YOU
CAN CHARGE YOUR

PURCHASE TO YOUR
SWAN REVOLVING
CREDIT SERVICE PLAN

As little as 10% down will bring you any
item in this ad — including the Special Holi-
day Packages on any ap-
proved SWAN Revolving
Credit Service account.

down payment, you do
not have to make any
further payments

until next year.

That's right,

NO PAYMENTS
UNTIL 1974!!

(If you don't have
a SWAN Credit
Card, see your
dealer or write the

Also, after placing your @

Swan Electronics

& ALL SOLID-STATE
SSB MONOBANDER
MOBILE
INSTALLATION
WITH YOUR CHOICE
OF 40 OR 80
METERS

Economical —Superior Quality —Amazing Clarity
—Easy to use! That’'s the reaction to this instal-
lation. Specifically designed for the mobile ham,
here is 50 watts P.E.P. input radiated through
the most efficient heavy-duty single-band mobile
antenna we know of. No tune-up time required.
Just flip on the power switch and you‘re in oper-
ation. An easy to see light emitting diode, on
the S-meter face, is activated to let you know
when you’'re transmitting. The built-in speaker
reproduces the most natural sounding voices
we've ever heard in a mobile rig.

Like its big brother, the SS-200, this mono-
3 bander needs no transmitter tuning and is in-
W finitely protected from VSWR damage. Front-

end overload, distortion and cross-modulation

is virtually eliminated.
’ Select the MB-40 for 7.0 to 7.3 MHz use, or
Y the MB-80 if you prefer to work 3.5 to 4.0 MHz.
Whichever monobander you select, we'll include
the correct single-band coil and whip antenna
together with a bumper mount and microphone.
Ay A total value of $374.00 offered during this spe-
cial holiday season for only $320. SAVE $54.00.

Includes: SWAN MB-40 or MB-80 transceiver,
% appropriate antenna coil, 6 foot whip and 36
e inch antenna base section, SWAN BMT mount,
N SWAN 404 microphone, and all necessary
mounting brackets, coax and connectors.

-l

QUG ERRERAUR
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JOIN THE NEW AGE

OF AMATEUR RADIO
ELECTRONICS!

THRILL TO THE

SWAN SS-200 EXPERIENCE

Completely solid-state « 200 watts P.E.P. input ¢ Operates directly from any 12V DC supply « 3 to
30 MHz e Broadband transmitter eliminates operator tuning adjustments « Full power maintained on
all 5 bands e Selectable SSB/CW ¢ Semi-CW break-in and monitor « Infinite VSWR protection
e Crystal |.F. filter with 1.7 shape factor ¢« 2.7 MHz audio bandwidth « Noise blanker with variable
threshold control « and more! Also available in 15 watt P.E.P. input version. Home station power
supplies mav be purchased for 115V AC or 220V AC installations.

SS-15(15wattsP.EP.). . . . . .. ... $579.00 PS-10(115V AC power supply) . . . . . . $89.00
SS-200 (200 wattsP.EP.). . . . . . . .. $779.00 PS-20(115V AC power supply) . . . . . $139.00

i_l [
e 4 s N ;

g4 SWAN MARK 6B — Linear Amplifier.

2,000 watts P.E.P. input. Compatible

: Separate receiver and transmitter gain

with SWAN 250C. 50 to 54 MHaz. " . :

F ¥ CDnt I - E w W #
Complete with power supply. . . . . $679.,95 & e RACLVOICe.Toproauction $48.95

P L )
- - o : l'-' f il
b = -

. ??Dn:a:;rgﬁéﬁpu ;pELI:ﬂe:ﬂf':lnc;mEl;:::-lass B SWAN SSC = S-8and Remote Control
' i r e Mobile Antenna. Power rated at 1000

“B" or "C". Rugged watts P.E.P. A SWAN exclusive . . . $129.00
self-contained power supply . . . . .

Yy SWAN 117-XC — 117V AC power
a SUPPlY with speaker, phone jack
and indicator light, Ready to

pluginandoperate . . .. ... ... $109.95

N
[ o ‘ @ Le ¥ * - @ ~
- ) - 4 F El b o = - = J. - & -
7 . ~ 3~ 4 3 .-

SWAN SS-16B — Super Selective |.F. Filter, SWAN TB-2A — 2-Element Beam Antenna

Exclusive 16 pole filter has a 1.28 shape factor p power rated at 2000 watts . . . . . . $89.95
with an ultimate rejection in excess of 140 dB. SWAN TB-3A — 3-Element Beam Antenna s
In easy-to-install kit form. . . . .. .. $79.95 power rated at 2000 watts . . . .. $108.00 §3

r‘: E}LDE WHN 1040-V — Tranrt:al ; .
Z-METEH MDB"‘E FM STA-“ON Antenna. 10, 15, 20 and 40 meters,
gFEATUHING THE NEW FM-2XA

e

SWAN FP-1 — Hybrid Phone Patch.

i P - o - F =i )

3 " X . s B L. AN s 4 %

E

%

L]

¥ -
- % -
3

il
=,

|

SWAN 45 — 5-Band manual
¥ switching version of the 55C ., . . . . . $79.00

W F

s

-

PR 2 Z2000W. 2 <3 50 3= sl nls 4t a a $69.95
TS Meteradd-on kit . . . . .. i = «.» « = $36.95

'2000 WATT P.E.P. INPUT MARK
Il LINEAR AMPLIFIER

Full frequency coverage from 10 to 80
meters plus MARS. Requires 100 watts of
drive — compatible with SWAN 270B,

Transmit 10 watts of RF power over 12 3008, S00CX, 700CX and 600T. All con-
channels from 144 to 148 MHz. Operates trols are easily accessible on the front
directly from any 12V DC battery system. panel. FProvides full legal power Iimit_ on
MOS FET front-end substantially elimin- 558, CW, AM and RTTY. Maeter 5"':”“:“
ates cross modulation and overloading. allows you _m read Plate VGIHQE* late
Infinite VSWR protection Dynamic mi- Current, Grid Current and Relative Out-
crophone and all necessary cables and con- put. Senar;te ma_lching AC ROVWar supply
nectors are included. The 3 dB gain whip included with 4% foot connecting cable.
IS stainless steel with tapped transformer

moulded at the base. Y our choice of roof i

or deck mounting. A real value, worth up A

to $288.70. You save up to $23.75 at this e % '@

low bargain price of $264.95 for this com - _ 51098
plete package deal. __ ___ v e ——w ~
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Holiday Offers:

You may use this Special Holiday Purchase Form to place your order or you may want to use it as a
HINT CHECK-LIST for your XYL or YL! Don’t forget to point out the unique amateur radio gift
counseling service available especially for her:

ATTENTION ALL XYL's and YL’s — If you're in doubt about what to get the OM or YM, or if

you have any question at all about SWAN equipment or services — call SWAN's Gift Information

Service . . . collect! Call area code 714, 757-7525 (between 8 AM and 4 PM Pacific Time) and ask

for our Gift Information Service. You'll receive our most courteous and confidential assistance.

- e e e e s e s e CUT ALONG DOTTED LINE = = e o o —_————
AND MAIL TO SWAN OR BRING TO YOUR LOCAL SWAN DEALER

10

PACKAGE #1 — $1099.95 D PACKAGE #2 — $320.00 D PACKAGE #3 — $264.95
LUXURY 600 MB-40 Roof Mount

HOME STATION MB-80 Deck Mount

700CX Champion . . . . . . . . . $569.95 117-XC, AC Power Supply . . . $109.95
FM-1210A & AC Power Supply . $359 95 SS-16B, Super Filter. . . . . . .. $79.95
FM-1210A Mobile Unit. . . . . . $319.00 510X, Crystal Oscillator . . . . . $53.95
300B Cygnetdenovo . . . . . . . $499 .95 FP-1, Phone Patch. . .. ... .. $48.95
vX-2, VOX Unit, . ... ...... $35.95 WM-1500, Wattmeter . . . . . . . $49.95
14-A, DC Converter . . . . . . . .. $44.95 55C, Mobile Antenna . . . . . . $129.00
SS-15 Solid-State Transceiver . . $579.00 45, Mobile Antenna . . . . . . . . $79.00
SS-200 Solid-State Transceiver. . $779.00 TB-2A, Beam Antenna . . . . . . $89.95
PS-10, AC Power Supply . . . . . . $89.00 TB-3A, Beam Antenna . . . . . $108.00
PS-20, AC Power Supply . . . . . $139.00 TB-3HA, Beam Antenna . . . . $125.00
Mark 6B, Linear Amplifier . ., . . $679.95 TB-4HA, Beam Antenna . . . . $148.00
VHF-150, 2-Meter Amplifier. . . $299.95 1040-V, Trap Antenna . . . . . . $69.95
Mark Il, Linear Amplifier. . . . . $679.95 75 Meter Add-On Kit . . . . . .. $36.95

I
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
I
I
I
This check II_St can be used as an order form. Check the i.terns you wa_nt, fill in all necessary |
cieIta, and mail to SWAN or your favorite dealer. All shipping charges will be collect. Sales tax I
will be added where appropriate. I
|

|

|

|

|

|

|

|

I

|

I

I

|

l

|

|

|

|

NAME AMATEUR CALL
ADDRESS PHONE
CITY STATE ZIP
Payment by: : Check/Money Order jC.D,D. SWAN Finance (10% or more down

payment enclosed) BankAmericard # Expires

Master Charge # Expires Interbank #

[ |SWAN Account # — Check here if this is an add-on order cu
(All prices contained herein are subject to change after December 25, 1973)

>

If your total purchase of SWAN equipment

ordered from this advertisement exceeds $600, E
present this coupon for an additional 2% dis- §
count off the total list price of your purchases. ¥
This coupon is not valid unless signed by an §
authorized purchaser.

i
(XX

A

7
;

L]
i
--"
%
L]

A subnidiary of Culee Coigosatrpm

Date of
Name Purchase

—-
S
S
l-_--_- "
= -

Signature

305 AIRPORT ROAD
OCEANSIDE, CA 92054

TELEPHONE (714) 757-7525

T
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AnnounCi ng the new Famous Motorola FM 2-way radio

technology and leadership now brings

the highest quality in the industry to
M ]:[ the amateur radio user. Available Iin
25W or 10W models, both switchable

2 meter FM radio (144-148MHz) to 1W. Integrated circuitry virtually

eliminates RF interference. 12 channel |
capability. Solid state design assures

by @ MOTOROLA dependability. Pushbutton repeater
switch allows simplex or repeater
operation. Built-in antenna mismatch
and reverse polarity protection.
Remote speaker can be added easily.
See the METRUMIII today.

For further information contact:

Sales Manager, Modar Electronics Inc.
2100 Meacham Road, Schaumburg, lllinois 60172
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A Memory For The Integrated
Circuit Morse Keyboard

BY ALBERT D. HELFRICK * K2BLA

MhNY techniques of storing Morse code
messages have been developed over the
years by professionals and amateurs alike.
The majority of them have been “hardware”
type affairs such as code wheels, inked tape,
etc. Magnetic tape recordings allowed flex-
ibility with a large number of recorded mes-
sages;, however, the tape recorder does not
allow the message to be sent at speeds dif-
ferent from that at which it was recorded.
More recently digital techniques have been
used. Most of the more recent message gen-
erators have been of the hard wired” type
where the message can be changed only by
making circuit modifications. One commer-
cially available memory is programmable by
sending to the machine (in perfect rhythm
and without error, I must add). This article
describes a memory addition to the Inte-
grated Circuit Morse Keyboard described in
a prior edition of CQ,! which can be easily
programmed at about 55 w.p.m. and can be
recalled and sent at any speed. The memory
can store a complete three-by-three CQ or
any other similar length message.

If the reader has already read and under-
stood the CQ article describing the key-
board, there will be little difficulty in under-
standing the memory. All the circuits found
in the keyboard are repeated in the memory
except at a much larger scale.

The heart of the memory addition is a
nine dollar dual 200 bit MOS shift register
by Signetics, used as a 400 bit sequential ac-
cess read/write memory. This unit has
input and output signals directly compatible
with DTL or TTL logic, internal recirculat-
ing logic, and comes in a standard 14 pin
DIP package. An additional power supply
is required to supply two negative potentials
to the shift register. The peripheral logic
is standard TTL and is fully compatible
with the keyboard power supply and logic.

*R.D. =1, Box 87, Boonton, N.J. 07005
1Helfrick, A.D., “An Integrated Circuit Morse
Keyboard,” CQ, Sept. 1973, p. 26.

Theory of Operation

Reviewing the keyboard operation, the
dots and dashes are generated by two JK
flip-flops. If the clear input of FF: only
were high that flip-flop would toggle and
generate a dot. If the clear input to FF;
and FF2 were high both flip-flops would tog-
gle and generate a dash. If the state of the
clear inputs to the two JK flip-flops in the
keyboard could be recorded, this informa-
tion could be utilized in an identical dual
JK flip-flop circuit to reconstruct dots and
dashes in the same order as recorded. This
Is exactly the method used in the memory
addition. The dual 200 bit shift register re-
cords the state of the clear input to the JK
flip-flops in the keyboard while the keyboard
IS generating Morse characters. When the
register 1s read out at some later time an
accurate record of dots and dashes is stored
in the shift register as zeros and ones.

It is necessary to store spaces in the shift
registers. Word and letter spacing are ac-
complished by the operator when operating
the Morse keyboard. When sending from
the memory these spaces must be stored,
otherwise a gibberish of dots and dashes
will result. Spaces are represented by zeros
in both shift registers. When sending the
contents of the memory, a circuit detects
zeros in both shift registers and causes a
pause of three dot times before resuming.
Table I summarizes the codes used in the
memory addition.

Shift Register
A B
Dot 1 0
Dash 1 1
Space 0 0

Table |—Codes used in memory addition.

In order to determine where in the shift
register the message starts, a 200 state bin-
ary coded decimal counter is paralleled to
the shift register clock to keep a continuous
record of the register position.
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Fig. 1—Simplified block diagram of the IC keyboard memory.

Circuit Analysis

Referring to fig. 1, assume we wish to
store the following message from the key-
board: CQ CQ CQ DE K2BLA K2BLA
K2BLA AR K. Assume also that all the
shift registers, counters and flip-flops are
reset and the memory is placed in the record
mode.

Depressing the C” key on the keyboard
causes the clear inputs to FF; and FF: (in
the keyboard) to go high since “C” starts
with a dash.

The first negative transition of the key-
board clock causes the keyboard output to
go high and begin the dash. The positive
transition of the keyboard output stores the
state of the clear inputs to FF: and FF, or
in this case a one in each shift register. The
clock pulse also advances the 200-state
counter to position 1. The keyboard con-
tinues in the normal fashion and prepares
to send a dot. When the keyboard output
goes high to begin the dot, the clear input to
FF: 1s high and to FF: it is low. Thus a 1
will be stored in shift register A, and a 0
in shift register B. The counter advances to
2. This procedure is repeated until the letter
C i1s recorded into the memory. Table II
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shows the bit locations in the counter and
shift registers.

Binary Coded Decimal Outputs (Counter)
1 2 4 8 10 20 40 80 100

U 0 ¥ O 9. 0O @

Shift Registers

3456789 10199
10000000 ___0
10000000 ____. 0

Position 0 1 2
A Y1479
BO1O

Table I

It is necessary to store a space into the
memory in order to separate C from the
next letter, Q. Since the keyboard is in a
standby state both clear inputs are low. The
space bar clocks the shift register and
counter without disturbing the keyboard and
stores zeros into both shift registers. The
key is depressed and the memory stores that
letter. Now the space bar is depressed twice
in order to supply a longer space to
separate the first CQ from the second; the
counter and shift registers are shown in
Table III.




This procedure is continued until the
entire message is completed. Then zeros are
stored in the remaining register positions
until the register returns to the starting
position.

When the RECORD switch is thrown to
SEND several things happen. First, the key-
board no longer has control over the mem-
ory. Second, the shift registers are switched
to a “recirculate” mode. This means that
the data that appears at the output is put
back into the input so that the stored data
will not be lost and may be stored as long
as the power is applied. Finally, the output
of the shift register is allowed to control
two JK flip-flops connected identically as
the two in the keyboard.

When the SEND MEMORY Kkey is depressed,
clock pulses are gated into the memory and
dots or dashes are generated by the two JK
flip-flops in the same manner as the key-
board. A dash 1s generated when the out-
put of shift registers A and B are high and
a dot when A i1s high and B is low. If both
A and B are low, the condition is detected
and the memory pauses three dot times,
constituting a space. At the completion of a
dot, dash or space the shift registers and
counter are advanced and the memory sends
as instructed by the contents of the shift
register.

BCD Counter
1 2 4 8 10 20 40 80 100
E- O R - 8 0 0 0O O

Shift Registers
Position0 1 2 3456 789 10 11 199
A001 212 T1T0111 1 © O
BT 01100101 0 0

Table 1l

Construction

The eleven dual in line integrated circuit
packages are mounted on a copper clad
perforated board and set within the key-
board housing. The power supply was re-
located to a separate aluminum box, and
expanded to include a —5 volt and a —12
volt source. The +5 volt regulated power
supply used in the keyboard as described in
CQ has ample current to supply the memory
addition. All the leads to the power supply
box, with the exception of the line cord, are

shielded wires to preclude any r.f. energy
from disrupting the circuit.

The 2511 shift register is an MOS circuit
and although the gates are zener protected
they are not indestructible. It is the most
expensive IC in the circuit, hence it is ad-
visable to use a socket for this IC rather
than to solder directly to it. If the builder
chooses to solder directly to the device
standard MOS handling techniques should
be used.

The following connections must be made
to the existing keyboard:

Keyboard clock to pin 1 of SN7476

(Q3A) in keyboard

Keyboard out to pin 6 of SN7400 in

keyboard

“Dot” to pin 3 of SN7476 (Q3A) of

keyboard

“Dash™ to pin 8 of the SN7476 (Q3B)

Memory out to the base of the relay

driver transistor in the keyboard.

Two additional keyboard keys need to be
connected. The space bar switch is con-
nected between “space bar” and ground.
Any of the other unused switches is con-
nected from pin 13 of the SN7400 in the
memory addition to ground.

Type Vee Pin  Gnd Pin
A SN7408 14 7
B SN7413 14 7
C SN7490 5 10
D SN7490 5 10
E SN7476 5 13
F SN7400 14 7
G SN7404 14 7
H 2511 (Signetics) 14 No Connection
J SN7476 5 13
K SN7476 5 13
L SN7430 14 7

Table IV—Integrated circuit for the IC keyboard
memory. Yec is - S v.

Finally the record-send toggle switch 1is
bridged across the speed control pot in the
keyboard.

Operation
If the memory is constructed properly as
shown and correctly connected to the key-
board, the following sequence should be fol-
lowed to record and send a message.
Before storing any message, determine
whether or not it will fit into the dual 200 bit
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Fig. 3—Circuit of power supply delivering —5 and

—12 v.d.c. for the memory and original keyboard.

T)isa 12.6 v. filament transformer. BR, is a 2 amp.
50 p.i.v. bridge rectifier assembly.

shift registers. This is done in the following
manner: a) determine the number of dots
and dashes in the message. b) Determine
the number of letters and ¢) determine the
number of words. Add a + b + c. If this
number is less than 200 the message will fit.
If it exceeds 200 it will be necessary to
alter the message. Consider the following
example: CQ DX CQ DX CQ DX DE
K2BLA K2BLA K2BLA AR K. The total
number of dots and dashes is a) 111. The
total number of letters is b) 31. The total
number of words 1s ¢) 11. Here CQ, DX,
DE, K2BLA, and AR K are considered
words. Hence a + b + ¢ = 153, certainly

less than 200. The memory will accommodate
this message.

Turn on the power and clear the key-
board by depressing any two numbers. Turn
on the RECORD switch and index the mem-
ory by depressing the SEND MEMORY switch.
When the MEMORY light goes out the mem-
ory 1s ready to record.

The sample message is recorded in the
following manner: C space Q space space D
space X space space C space Q space and
sO on, putting one space between letters and
two between words. There is no space be-
tween A and R since these are to be sent as
one letter. When the last letter has been
recorded, press the SEND key momentarily
and wait until the MEMORY lamp is ex-
tinguished. Turn the RECORD switch off and
the message is now available for sending on
demand by pressing the SEND MEMORY Kkey.

Errata

The main schematic, fig. 5, of the “Inte-
grated Circuit Morse Code Keyboard” on
page 29 of September CQ contains an error
which will prevent normal operation of the
unit. The Q2 outputs to the diode matrix
must be fed through inverters as shown in

[ Continued on page 78]

Answer to “Whatzis Quiz for Old Timers”

As every old-timer knows, the device pic-
tured in the Whatzis Quiz in the August issue
of CQ, page 75, is a plug-in adapter board for
the old 204A transmitting tube. Those un-
lucky owners of a ““flat” 204A could save
money by purchasing this adapter that exactly
fitted the double ended socket of the 204A.
The adapter was plugged in the radio trans-
mitter and a 50 watt tube placed in the
adapter to do the job of the 204A. Appar-
ently the difference in plate dissipation be-
tween the “50 watter” and the 150 watt 204 A
was little cause of concern!

The tube shown in the adapter is the in-
famous Western Electric 211D having an ox-
ide coated filament. This tube would turn
“gassy” at the drop of a hat! Rare was the
old-timer that actually bought a 211D, how-
ever, as most of the tubes were obtained as
“rejects” from Western Electric equipment.
In spite of the fragility of the tube, the 211D
was a popular final amplifier in the ham gear
of the early “thirties.”

Winners who correctly identified tube and
adapter are: WS8DX, W@MFS, W6FET,
K6RTU, WIGFS, K6MY, WA7ODH and
W6TXR. Congratulations!
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Tips For Copying
C.W. On Paper

BY AL D'ONOFRIO,* W2PRO

THE following tips for “putting it down”
are not any revolutionary breakthroughs;
far from it. Instead, they're just a tidy col-
lection of helpful “tricks™ that I and others
have happily discovered along the way.

These little tricks don’'t come wrapped
with a money-back guarantee, for when all
is done, improving your code speed is still
by and large up to you. Specifically, it boils
down to a steady regimen of daily code
practice, just as you would “practice” in
developing any other kind of skill. But as
in developing any skill, you invariably dis-
cover little tricks on your own, tricks you
wished someone had told you earlier.
They're usually simple little tricks, so simple
that perhaps that’s the reason no one
bothered to mention them.

As a preface, keep in mind this funda-
mental point: you copy easier code, better
code, when your body and mind are relaxed.
These tricks help to keep your hand moving
easily and freely across the paper and to
keep your mind free from unnecessary ten-
sion. It’s the tension that accompanies your
natural desire to succeed, to put it down
on paper, letter perfect, that builds and
builds until you “bust.” Keep your tensions
under control and you've got the lion’s
share of the problem solved.

1. Strive to be consistent in your copying
habits; consistency leads to a familiar at-
mosphere in which to copy; a familiar at-
mosphere, in turn, promotes a feeling of
well-being and relaxation, Select a way of
sitting while copying that suits you, and
stick to it. Select a pad and pencil, (or pen),
that you find easiest to work with, and
stick to them. Try different pencils and pens,
especially felt-tip pens. The heft and easy
flow of a felt-tip pen helps to promote a

*1537 Central Park Ave., Yonkers, N.Y. 10710
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feeling of easiness and relaxation. Don’t
settle for the first No. 22 yellow pencil
that’'s handy—experiment with others; try
different colored paper, too. Colors, espec-
ially the quieter tints, play a big part in set-
ting a mood, too.

2. Wear comfortable headphones while
copying. Aside from your “incoming mail”
disturbing the household, the headphones
keep the household from disturbing you.
Headphones enable you to concentrate com-
fortably on the important business at hand.

3. Select a way of writing that you find
both easy and natural, and stick to it. Don’t
waste your time learning a military-like way
of printing, creating each letter in a certain

 precise way, according to someone else’s

idea on what’s best for you, Put each letter
down on the paper in the way that comes
natural to you—that’'s your way.

4. Don’t print unless you feel more com-
fortable doing so. It's a waste of good en-
ergy. But, if printing is right for you, then
by all means, print—use a baroque font if
it suits you.

5. Try writing each letter separately, with
a generous space between words. Addition-
ally, try writing each letter about twice as
large as you normally would were you com-
posing a letter to a friend. The detached
letters and “bigness” will impart a feeling of
freedom and relaxation. At all costs, stay
away from writing wiggly little tightly
strung words. This kind of writing usually
leads to a nervous breakdown. Think small
and your nerves tighten; think large and
your nerves unwind.

6. Don’t stare at the word or letter you're
putting down. Paying undue attention to the
letter as you're writing it is akin to asking
the centipede: “Tell me, old sport, how do
you know which leg to put first?” And we
all know what happened to “old sport.” Let




your attention deliberately wander around
the word being put down. As you write,
keep your focus casually and comfortably
circling around the main action. In a way,
this advice is like that of not gluing your
eyes on the bumper of the car ahead of you.
You know that the best way is to allow your
eyes to take in the whoe scene, comfortably

and naturally. In putting it down, try to
take in the whole scene, too.

7. If the literal sense of the message being
put down 1s too distracting and interfering
with your ability to copy—a major problem
with many hams lacking c.w. experience—
use your other hand to cover the message.
It's a sort of weak crutch; but it’s helped

many a struggling ham get through that
stage.

8. A long stretch of c.w. at the same pitch
can often put you to sleep. If you're not
ready for bed, adjust the pitch with the
b.f.o. Each new setting of the pitch will
perk you up and give the note a fresh, new
quality. A musician gets the same effect by
changing keys within a composition; you get
it by changing the pitch with the b.f.o.

9. When you feel the pressure building to
the point that you know you're going to
miss the next few letters coming up, close
your eyes for a second or two, but continue
to copy. This visual break acts as a mental
strain-relief value, releasing excess tension
and returning you to “normalcy.” You can
copy quite a bit with your eyes resting this
way; try it the next time you feel the pres-
sure building.

“Miss that thing — | could blame my mistakes
on it."”

“Best pal ran off with my wife. | miss the
10. When you do miss a letter, don’t fret crazy guy.”

over it...skip it completely. Surprisingly,
the missing letter will often pop out glaring-
ly at you when the entire sentence is con-
sidered in context.

As a fitting post script, accept the fact that
we all experience both good days and bad
days: days when you copy easily, and days
when nothing seems to connect. This is all
part of the learning curve, as with any other
learning experience. The important thing 1s
to keep in a easy and relaxed and optimistic
frame of mind whenever you begin “putting
it down.” You might start off each copying
session with Coue’s “Every day in every way
I’'m copying better and better c.w.—I1 know
I am.” Anything that helps to reduce tension | ..g, you picked up a station 12,000 miles out.
and to put you in a relaxed and optimistic Isn’t this all the object?
frame of mind is certainly worth a little
time investigating...isn’t it? &
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No Room for Tower Guys?

BY GEORGE HANDS,* WA7TGB

MANY hams are probably faced with
the same problem I was—no room to guy
my tower. The tower shown was not really
a worry to me, as it was rated at 11 square
feet of antenna at an 80 mile wind. But I
really wanted to test the idea of “strut
guys,” a guying method well known to
those hams from the power line construction
industry. A strut guy starts at the top of a
tower (or line pole) and extends out over
a strut and then to the bottom of the tower
or pole. Referring to the photos, I will de-
scribe the procedure to follow if you need
guys, and don’t have room for “down”
guys (that should form at least a 45°
angle to the tower for maximum efficiency).

The tower shown is 60 feet tall. In photo
1 the struts and the guy wires have been
outlined for clarity. (The other lines com-
ing down are for an inverted V and a flag.)
Picture 2 shows the important parts of the
struts. The struts themselves are made of
1 inch aluminum conduit. I suggest you pur-
chase two 10 foot lengths of conduit and
cut them to 6 feet long. This will leave two

*3901 East Yucca Street, Phoenix, Ariz. 85028

Strut-1" aluminum
conduit

Kickback inplane
with tower leg

"Y" coupling
(see text)

Total strut length = 1/10 of tower height

Fig. 1—Strut design—top view. ““Kick bend’ in
each strut is used to align strut end with tower
leg.
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Photo 1—Retouched view of the tower with struts
and guys installed. Other lines are for flag
halyards.

pieces 4 feet long. Screw these together with
one of the couplings supplied with each
length of conduit and cut the third length to
6 feet. There you have your three struts. On
shorter towers a 4 foot strut will do. Cut a
slot 1 inch deep in outer end of each strut
to accommodate the guy wire. The inner ends
must be threaded to fit a *Y” fitting made
from three iron 1 inch threaded pipe nip-
ples. Their length is not critical, but they
must be welded together in a 120 degree
“Y” configuration.

U bolt clamps are used to clamp each
strut to its tower leg. After the strut legs
have been screwed into the Y configuration
and tightly clamped with the U bolts, you

[ Continued on page 80]




- New Amateur Products

Slinky Dipole Antenna

The problem of assembling an efficient
antenna for portable or limited space appli-
cations has been tackled dozens of ways by
amateurs over the years, with varying degrees
of success. The new Slinky Dipole Antenna
from Teletron Data Corp., Bohemia, N. Y.
promises to be one of the best solutions.
Consisting of two special “Slinky” coils

(custom made by the famous toys’ manu-
facturer), the antenna permits over 300’ of
wire to be stored for transportation in a 4"
dia. by 8" long cylinder. In use, nylon sus-
pension cords strung through the coils are
fastened to suitable supports and the coils
extended to the lengths specified for the band
desired: 80, 40, or 20 meters. 80 m. length
is only 70 feet. A balun is included as well as
50 feet of RG-58/U for the $24.95 kit price;
coilsalone are $14.95. For more details check
A on Reader Service coupon.

Gunmaster Solder Gun Tips
Many amateurs have relegated their trusty
soldering guns to the depths of the tool box

—

with the advent of printed circuits and heat
sensitive solid state devices. A new tip element
from Gunmaster Universal Industries, Kings
Park, N.Y. returns the gun to the workbench
by converting it to a low heat device. The
universal tip holder accepts two thread-in
tips for either low heat soldering (Slug Tip)
or desoldering (hollow Dum-Dum tip). Heat-
ing time is somewhat longer than with a con-
ventional tip allowing better control of temp-
erature for the job at hand. The hollow tip
clears solder by capillary action; or a solder
sucker may be attached to the back of the
Dum-Dum tip. Check B on Reader Service
coupon for more details.

MFJ Audio Filters

Using op amp IC’s, it’s possible to design
audio filters with outstanding selectivity char-
acteristics to suit a variety of purposes. MFJ
Enterprises, Mississippi State, MS. is offering
three different filters in either kit or wired
form at prices from $5.95 to $15.95, which
make highly-desirable add-ons to the simple

receiver, or even to many of the high-priced
dandies. The tiny p.c. board filters require 6
to 30 volts d.c. at a few mils and are available
in two c.w. filter versions offering 6 db band-
widths switch selectable from 80 Hz to
180 Hz with a center frequency of 750 Hz.
A low pass filter model provides attenuation
of 40 db/octave about 2.5 kHz. Boards and
components are of excellent quality. For full
details, check C on Reader Service coupon.
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leo Broadcasting on a commercial
basis began over half a century ago with
KDKA, the Westinghouse station in Pitts-
burgh, and within a short time commercial
stations began appearing in all major U.S.
cities. Nearly all receivers at the time, how-
ever, were simple low sensitivity crystal sets,
and most areas of the country were out of
range of these new stations.

The answer to the problem obvious to us
today: buy a more sensitive receiver and
plug it in. But the receivers of that day
didn’t plug; they required storage battery
power, and recharging these cost a dollar
weekly when it could be done at all (equiv-
alent to four times as much today). On the
farms and 1n small towns, receiver operation
on this basis was largely out of the question.
Even in large cities, in fact, many homes
were still lighted with gas; electric service
was by no means universal as it 1s today.

quired less filament current, but not a whole
lot less filament power. It was rumored that
the bell-ringing '99 was far superior as an
r.f. amplifier and this canard effectively
killed the WD 11 as an experimenter’s tube.
WD 11 prices dropped sharply. RCA by its
cross-licensing policies eliminated the non-
sense of bring-back-the-dead-tube-and-we’ll
sell-you-another and deserves a lot of credit
for this. The great tube availability due to
lower prices fostered technical development.

The 99 is still listed by a few suppliers,
with the going price $5.00; The WD 11 is
exclusively in the hands of collectors, and
the price is whatever you have to pay for it.
(The tube which illustrates this article cost
fifteen dollars.)

All of those pioneers involved in the de-
velopment of the Westinghouse WD II have
passed on, and there is next to nothing in
print about it. In an effort to piece to-

The WD-11

BY J. K. BACH*

The New
Low-Current-Filament Tube
Marked A New Era In
Radio Communications.

The answer to the problem came in 1922
when the long-since-forgotten WD 11 tube
was developed and introduced by Westing-
house Lamp Co. Here was a tube whose fila-
ment could be lighted for weeks by a single
Columbia #6 dry cell, costing thirty-five
cents; a revolutionary achievement which
opened up the whole country to broadcast-
ing, and caused the emergence of an elec-
tronics technology country-wide. The WD
11 In its Aeriola Senior receiver and suc-
ceeding models changed the entertainment
habits—and the thinking—of the nation.
Metropolitan newspapers hired their own
“experts” to conduct columns of advice and
present building plans for receivers, func-
tions soon taken over by the radio maga-
zines.

The reign of the WD 11 as the dry-cell
tube was short, only about three years. It
was superseded by GE’s UV 199, an-
nounced a year later than the WD 11, but
which got off to a slower start. The 99 re-

*Ivy Hill Road, Walden, N.Y. 12586
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gether its history, I inquired of Westing-
house, which referred me to two retired em-
ployees, Lauren Peckham and Bruce Rolo-
son. With their aid, which I gratefully
acknowledge, it is possible to complete de-
scriptions and trace developments and even
hazard some inferences to fill in the gaps.
This brief history of this revolutionary tube
owes them a lot.

The concept of a small vacuum tube pow-
ered by a dry cell for portable equipment is
due to Doctor Frank Conrad, of Westing-
house. The date was probably late in World
War I, and the suggestion probably made to
Signal Corps brass. At the time he had no
thought of broadcasting, which he later
initiated, and the development contract was
given, not to Westinghouse, but to Western
Electric.

Why Western? The reasons were not
made public, but probably depended on the
technical fact that the standard Tungsten
filament could not be scaled down without
reducing the emission to an impossible level.




A later version of the
Westinghouse WD |l
Note that this tube
uses a Bakelite base
and has no evacuation
tip visible at the top of
the tube. The white
"spot’’ at the center of
the photo is not a
highlight in the photo,
but is the lime getter
painted on the glass
element support within
the tube. Earlier ver-
sions used a brass

base.

But Western had been using the Wehnelt
(VAY-nelt) cathode in telephone repeater
tubes since 1915—that’s right, only nine
years after the Audion was invented! These
first tubes looked very much like the war-
time VT-2. This cathode was a filament
painted with a mixture of Barium and
Strontium Nitrates, the same salts which
produce the greens and crimsons in fire-
works. In tubes they are reduced to oxides
in processing. Such filaments are at least
twice as efficient as Tungsten, operating at
a dull red heat. They have high emissivity,
are stable, and can have extremely long life.

The actual design for the new tube was
undertaken by H. J. Van der Bijl (VAN der
BEEL) of Western’s tube department. He
was already well known on the continent
as a tube designer, and he had invented grid
modulation.

He was a proponent of simplified tube
construction, and so mounted the new ele-
ments between glass beads for bracing. (The
standard construction was to fuse the ele-
ment support wires in a re-entrant “mount”
such as is used in lamp bulbs.) Van der
Bijl inserted this assembly in a tiny tube with
the exhaust tip on one end and an external
press, like that on an NE 2, on the other.
He felt that in such a small assembly the
grid could be supported at only one end,
provided that the wire be thick enough.
Experimental tubes with this construction
have not survived, but they must have been
impossibly microphonic! In production, tube

elements were well braced at both ends. All
tubes were microphonic then, except the
VT-1 (also his design) but the new little
tube was among the best (least micro-
phonic) in this respect,

The filament was of Platinum/Iridium,
only .002 inch in diameter, probably the
smallest commercially-available wire. The
Iridium had no function, though it was
widely assumed to have. It was far cheaper
to include it than to refine it out, and like
Platinum, it was inert and did not poison
emissive coatings.!

Van der Bijl's little tube was the original
“Peanut Tube” and not the UV 199, as is
widely believed. It was assigned a whole list
of names: VT-5, D-80039, 115-A, later
215-A, SC-201-A, Type N, and 1t used
Western Electric 121 A or 125 A sockets.

In 1921 when the design was licensed to
Westinghouse (who at that time made only
Tungsten-filament tubes) the company saw
no reason to change the size of the grid
wire, so that the elements of the Type N
and the WD 11 were identical. Westing-

1Platinum itself had, in 1900, been a waste
product in the gold placer locations in the
Colombia rivers. It was a nuisance; the miners
called it Juan Blance (John White). Some
enterprising Columbians used the hard white
metal from the tailings to counterfeit a popular
Spanish gold coin, with a gold wash for color.
These passed easily, since the workmanship
was of high quality. These counterfeits are
worth much more intrinsically than the genuine
coins today.
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The Ultimate F.M. Transceiver

Here it is, the FMer's dream, a fully synthesized transceiver that’ll cover the entire two

meter band, PLUS a built-in scanning receiver that’ll locate any repeater frequency in
your area that’s in use.

And

get a load of these other features that make the ““Dream Machine” the ultimate rig:

Operates on FM, AM or Modulated CW

Built-in DC and AC power supplies

Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments

Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.

Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,
frequency split, or any nonstandard split (programmable) all from a single function switch.

Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM

Dual power output of 20 watts or 5 watts across entire band

Adjacent channel rejection (30 KHz) 100 db minimum

Image spurious and intermodulation (EIA) 80 db minimum

10 pole, 13 KHz crystal filter

Receiver Superhet, single conversion

Frequency stability of 0.0005%

Built-in tone burst and PL encoders and decoders

Built-in touch tone pad

Full LED Digital readout

Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation
indicator and discriminator meter.

Audio output 4 watts @ 10% THD

Speaker built-in to left side of cabinet for maximum mobile reception

Headphone jack for noise-free mobile operation

Independent selectable priority channel

Built-in Auto CQ

Temperature range from —20° to 170° Fahrenheit

Size: 4" Hx8"Wx10"D Weight: 10 pounds

One million channels (1000 Rec. x 1000 Trans.)

The EBC-144 "DREAM MACHINE"

$995.00

A $100 deposit will insure
early delivery and guarantee
price

AMATEUR PRODUCTS DIVISION

13K River Street
corp.

New Rochelle, N.Y. 10801

E (914) 235-9400
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house did, however, enlarge the tube con-
siderably, provide it with a special push-pin
base, the first in this country, and used its
own development, the “Lime Getter” which
was painted on the flat part of the stem to
improve the vacuum. This can easily be seen
in the photograph.

The original WD 11 had a tip, a brass
base, clear bulb, and lime getter. Later tubes
had a bakelite base and were tipless. Some-
times both lime getter, and metallic flashing
were used together, but at last only the
flashing (“Batalum™ or Barium) was em-
ployed. It was the large grid wire common
to the N tube and the WD 11 that per-
suaded me that there might be some connec-
tion between them, and led me to query
Westinghouse. It is startling to see a lighted
WD 11 or N for the first time in a dark
room. The large grid wire reflects the glow-
ing filament, so that it looks as if the grid
were red-hot,

Some collectors want only to display their
tubes; others insist on trying them, and I
belong to the latter congregation. I bought
a Radiola III (a later version of the Aeriola
Senior, one of several) and the seller as-
sured me that the tubes in it were for show,
being no good. The first lit up like a VR-150
when plate voltage was applied in the tube
tester. I switched to low plate voltage, ap-
plied normal drive (transmitting tube fash-
ion) and heated the flashed deposit on the
tube envelope with a cigarette lighter flame
—very cautiously—as old timers used to do.
It hardened up very well and is now OK,
with no grid current and the rated G, of
400. But even if it hadn’t, I could have used
it as a detector, or even as an audio ampli-
fier with 15 v. or less on the plate. That's
what we used on the sensitive UV 200, and
even if it is a “transistor” voltage, it works
better than you would think.

The other tube tested open, but the fila-
ment clamps appeared to be still under
tension. I tried resoldering the filament
prongs which sometimes works on old tubes,
but didn’t this time. I then gave the filament
two or three short pulses of 2.5 volts, and
as I had hoped, the clamps re-welded them-
selves and it lighted up fine with the normal
1.1 volts. It, too, tested OK. If it hadn’t,
I would have placed it in series with a 10
watt bulb across the 120 volt line, Ten watts
does not figure to a quarter amp, but re-
member the surge current in the cold lamp
filament.

The WD 12, like the UV series, 1s a
Shaw-based WD 11 with a bayonet pin on
the side. The WX 12 has a UX base, with
long pins. The Western Electric 239 A is,
curiously, a first cousin of the WX 12;
which latter was itself derived from the old
type N. The WE 231 D is much different;
it is most like the '99 in ratings, but has a
V filament, oxide coated. They are inter-
changeable, except that the 231 D has a
higher transconductance and is less micro-
phonic. RCA’s 864 is a V-filament flat plate
super WX 12, noted for its quietness. The
filament glows so dimly that it is difficult to
see, even 1n the dark. But the G, is right up
there. These are still available at reasonable
prices, and will interchange with WD 11’s
and 12’s in all applications. For instance,
you could equip an Aerola or Radiola III
with them by changing the socket.

The coming of the a.c.-powered tube
slowed but did not stop battery tube de-
velopment. Even smaller fllaments were
wanted, and pure nickel was finally drawn
down to a thousandth of an inch, While the
new filaments were vastly cheaper than
Platinum, which by now was a precious
metal, they didn't work very well.

In 1933 Westinghouse produced Konel,
an alloy of Nickel, with Cobalt, Iron and
Titanium. Its resistance was high, so it could
be used in larger gauge, with increased
emission. It made the type '30 a resounding
success, and several families of new tubes
used it.

The N survived in the Telephone Com-
pany until about 1940, the longest span of
any tube type. Similarly, that old revolu-
tionary, the WD 11, could still compete
with much younger triodes in operating
characteristics except that it had been phased
out in the '30’s.

Probably no tube can stand up to Solid
State of the Art, but will any Transistor be
collected at some future date, and valued
as these old tubes are today? I wonder. W

CQ Country Chart

A two color, wall-sized country chart is
available on poster stock and in large type

for only $1.25 per copy postpaid. Address
request to: CQ DX Country Chart, CQ
Magazine, 14 Vanderventer Ave., Port
Washington, N.Y. 11050,
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Siow Scan TV

BY COPTHORNE MACDONALD,* WOORX

Courses Via SSTV

How would you like to take aviation
ground school instruction this Fall and Win-
ter from an FAA certified Flight Instructor
—via ham radio and SSTV? Or a course In
basic photography and darkroom proced-
ures? Or a course in do-it-yourself food
growing to cut the food bill and eat better?
Dan Taylor, WA6LRA, 1s a Flight Instruc-
tor, an accomplished photographer, and a
successful amateur gardener. He also be-
lieves in the potential of SSTV. He has been
working to get the hams in the San Jose
area interested in SSTV—building many
monitors to loan out, putting out lists of
SSTV parts carried by local parts stores,
and even setting up a lab in his garage to
help people align and troubleshoot their
SSTV gear. But, the hardware, he says, . . .
is only the beginning. We have to use it
right.” Dan is serious about sharing some
of his specialized knowledge with others
through the medium of slow-scan TV. If
you're interested in taking one or more of
his courses, write him at 2948 Betsy Way,
San Jose, Calif. 95133. I did.

Human Engineering The
Control Interface

In SSTV we still have the traditional con-
trol and monitoring problems of voice

*P.0O. Box 483, Rochester, Minn. 55901

Fig. 1—The station control system in use.
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operation (transmit-receive control, receiver
tuning, plate current and S-meter watching,
etc.). For the most part, the solutions that
have evolved for transmitter control and
monitoring in audio-only hamming are ap-
plicable to the SSTV station also. In the
past, though, we have not had to worry
much about selecting between different audio
sources to feed the transmitter. Often there
was only one source, the mike. Some sta-
tions also had a phone patch, and possibly
a tape recorder. No additional monitoring
was required, except possibly a VU meter
on the patch. With the coming of SSTV,
things have gotten more complex. To draw a
parallel to broadcasting, the “transmitter”
is the same, but we've enlarged the studio
operations.” It is necessary now to select
between a greater number of sources: cam-
era, FSS, and tape, in addition to mike and
patch. Possibly we want to use several mikes
or headsets.

The monitoring problem has also been
complicated. We want to view pictures; the
ones we're sending as well as the ones we're
receiving. In addition to this “subjective”
monitoring, we may also want to do “tech-
nical” monitoring of the video signal. Typ-
ical of this type of monitoring are sync
indicators to help optimize receiver tuning,
and scope monitoring of video and sync
waveforms. So, we not only need to select
sources, but we need to switch our various
monitoring devices. And we mustn’t forget
the lights. Dim while receiving, bright while
the camera is in use.

It's beginning to sound a little messy—
and it usually is. Either the operator goes
through gyrations in switch throwing more
or less continuously, or the lights stay on
during receive, etc. Either way the com-
munication suffers. What is needed is a con-
trol system organized by function so that a
lot of necessary (but technically unrelated)
things happen when we give a functional
command. For example, it would be nice to
have the bright lights go on automatically




Fig. 2—Front view of the rack mounted portion of
the control system.

when we select the camera output to feed
into the transmitter, and automatically go
off again when the transmission is over. It
would be nice to have the tape recorder
motor start automatically when we select
the “tape™ audio input for the rig. We would
like the video picture monitor to automatic-
ally switch back and forth between trans-
mitted and received video whenever the rig
goes from transmit to receive. In other
words, it i1s no longer enough to do audio
switching, and power switching, and T-R
switching separately from each other, They
need to be tied together so that one human
instruction can cause all the desired switch-
ing functions to occur.

There are many, many ways of accomp-
lishing this. The way you choose will depend
upon your junkbox, the parts situation in
your locality, the time you want to spend
building, and the size of your wallet. Let's
look at some options. The actual a.c. switch-
ing of the lights and tape motors should
probably be done by mechanical or solid
state power relays for safety. (Most multi-
function rotary and pushbutton switches are
not intended to switch power line voltages
and currents.) With a power relay, only a
low level d.c. control voltage need be
switched.

There are two basic approaches to doing
the rest of the switching. The first 1s to
use many-section rotary, lever, or push-
button switches to simultaneously switch
the audio/video and relay control voltages.
This is probably the least expensive ap-
proach, and the simplest to plan out. Given
enough poles and positions, one can make
very complex things happen. The second
approach is to get I.C. logic into the act.
Here the actual switches can be very

Fig. 3—Rear view of the rack mounted equipment.

simple—momentary contact pushbuttons,
for example. Flip-flops can be used to hold
this momentary instruction indefinitely. 1.C.
or diode “and” and “or” circuits then com-
bine the various d.c. instructions to generate
control voltages for the power relays, status
indicator panel lamps and d.c.-controlled
audio switches.

There are several devices on the market
that will perform the audio switching func-
tion nicely, One i1s the reed relay. Another
is a light-photocell relay of the type that
uses a cadmium sulphide photocell (Sigma
301 series, etc.). The third and probably
least expensive device is the RCA
CD4016AE “Quad Bilateral Switch.” This
device uses FET principles and is really
four separate d.c.-controlled audio switches
in one 14 pin DIP package.

Fig. 4—The hand-held control unit.
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Fig. 5—Block diagram of the control system.

If the system is very complex, some
form of “pre-switching” or “patching” may
be necessary. In a large system it 1S impos-
sible to have everything at the operator’s
fingertips. You plan the system so that he
has rapid, effortless control of the most
needed functions—even though they must
be few in number. Backing up these “oper-
ational” controls is a second level of control
where the operator can accomplish second-
ary or little used functions, or program
his operational controls, with some addi-
tional difficulty. Patch cords and jack pan-
els, computer matrix switching boards with
plug-in pins, and rotary switches are all
useful for these “pre-switching” and *‘pro-
gramming”’ functions.

The Physical Comfort Interface

The usual problems of ham shack temp-
erature and ventilation could be somewhat
aggrevated with slow-scan. Extra lights
throw off extra heat, and with the shades or
blinds drawn, the fresh air may not move in
as freely. No magic solutions here.

Control accessibility may be a problem.
First, there are more controls to worry
about, and second, there is a greater need
to be up and around the shack. Lettered
cards need changing. The tripod needs ad-
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justing, etc. One possibility is putting the
most frequently needed controls in a small
hand-held box at the end of a long cord.

Everyone has his own ideas on what con-
stitutes a comfortable chair. One problem 1s
that the chairs can’t be too large if you plan
to gather several people in front of the mon-
itor screen and camera. The folding canvas
“Director’s Chairs” are among the smallest
chairs with arms, and I find them quite com-
fortable.

One potential source of physical discom-
fort is the reaction of our eyes to a darkened
room suddenly being flooded with light.
Some scheme to turn the lights on gradually
would be nice. A husky Globar thermistor
such as the Workman FR291, in series with
a 100 or 200 watt lamp is some help, but
not the final answer. (This thermistor has a

resistance of 79 ohms cold, and 0.47 ohms
hot.)

Reaching The Goadl

In last month’s column I presented a de-
tailed breakdown of what I wanted to ac-
complish in my own shack. This was an
example of the kind of list that each of us
could draw up, not a formula for everyone.

[Continued on page 76 ]




BY ADRIAN WEISS,* K8EEG

BEEN hearing a lot of QRPp signals on
the air lately? You probably have, because
QRPp is the “in” thing and the bands are
crawling these days with minitransmitters.
QRO types will wonder what all these
guys get out of running a couple of hun-
dred milliwatts or a couple of watts that
they don’t get out of running a hundred or
a thousand watts. After all, that makes
hamming a lot more difficult, doesn’t it?
What’s the point of operating QRPp? Well,
this column will try to fill you in on what
you have been missing if you haven’t tried
the QRPp “way of life.”

Most of the new recruits to the QRPp
ranks are drawn from the QRO gang, and
perhaps a few of their comments will reveal
what this QRPp thing is all about.

When he first got “bitten” by the QRPp
bug, K6GKU wrote: “Since I was licensed
in 1954, I have always looked for the part
of hamming that would provide the great-
est sense of achievement. QRPp operation
has and continues to rate very high at
this station. . . .” In about a year of QRPp
operation, K6GKU worked over 40 coun-
tries—mostly on ssB with 2.5 watts output
—and qualified for the difficult ZL-73
Award, which requires QSO’s with 50 ZL
stations in a single year. And his exper-
ience isn’'t extraordinary by any means!

Or K4ADT: “Am really bitten by the
QRPp bug and my interest in ham radio is
the highest since 1954 when I was a Novice.
My Swan MKII linear and TR-4C are now
sitting idle on my desk—I built an HW-7 a
few weeks ago and then bought a Ten-Tec
Argonaut last Friday and put it on the air over
the weekend, I went out in the rain Friday
to repair my Delta Loop beam and didn’t
get the Argonaut on the air till Sunday.
Well, you will probably believe this, but I

*213 Forest Ave., Vermillion, SD 57069

can hardly believe that it even happened to
me! I worked EAS, HA1, ONS, PYS8, XEl,
DK1, KH6, and KL7 with the QRPp rig the
very first day! And at home today during
lunch, I worked another HA1, YU1, and ZS1
—and you think I'm not hooked on QRPp?
And one month later: “Now up to 43 coun-
tries with the Argonaut. Am selling the
regular QRO rig here, so will be using only
the Argonaut from now on.”

And then a philosophical comment from
K8IKO: “QRPp is the focus of one of the
most hopeful and constructive developments
in my 39 years in ham radio. The adoption
of low power, simple equipment, and care-
ful, thoughtful operating as a “way of life”
by many hams in the face of the general
trend to appliance operating and “plug-in-
and-play” kilowatts is the most wholesome
trend I have seen in many years.”

There you have it from the fellows them-
selves. Indeed, QRPp is providing a badly
needed revitalization of the amateur radio
experience for thousands of hams world-
wide. Very low power operation is many
things to many people. There’s the challenge
of working the world with no more than a
rig powered by a lantern battery. There's the
amazement that such low power can go so
far. There’s the thrill that comes with each
new QRPp contact—and believe me, the
thrill never wears off! That’s not all there is
to it, of course. We'll try to present the vari-
ous facets of what QRPp operation has to
offer by regularly including comments such
as the above in this column. We invite you
to add your thoughts and experiences.

Trying Out QRPp

If you're convinced that it’s worth a try
at least, how does one go about getting into
QRPp operation? What are the operating
techniques that ensure success once you've
taken away the power advantage of a 500 or
1000 watt transmitter? The subject of the
technical section of this first column is
directed at the first question, and we’ll get
to operating techniques in later columns.

Perhaps the easiest way of getting a
QRPp signal on the air is to purchase the
superb TenTec Argonaut, a state-of-the-art,
all band, s.s.b./c.w. transceiver with about
2-3 watts output on all bands. This rig has
been used by many hams since it appeared,
all with excellent results. However, putting
this amount of cash down on the barrel
($288.00, very reasonable for the quality of
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Attenuation R1-R3 Ro
(db) (ohms) (ohms)
3 3.4 142.
6 16.6 66.9
9 23.8 40.6
12 29.8 26.8
15 34.9 18.4
18 38.8 12.8
21 41.8 8.9
24 44.0 6.3

Table |—Resistor values vs. attenuation.

the rig) may not be every ham’s idea of
“trying something out.” TenTec also pro-
duces the “PM” series of transceivers for
under $75.00. These use the direct con-
version receiver technique and several-stage
transmitters with v.f.o. control, a must for
QRPp operation. The Heath HW-7 is a neat
QRPp rig and should provide much excite-
ment after it 1s assembled.

Better yet, the regular QRO station trans-
mitter can be used for QRPp operation
without modifications, either temporarily or
permanently. Several methods follow.

1. Decrease Drive To The Final, This
approach is explained in detail by W2NZ 1in
the excellent, “must-reading” article “The
Song of the Flea,” CQ, March, 1973, p. 41.
It is simplicity itself. The transmitter is first
tuned for maximum output. The DRIVE or
AUDIO GAIN control is then backed off until
the output drops to five watts or under. A
word of caution here. The use of this
method in some s.s.b. transceivers will upset
the bias balance that is critical for linear
operation of the final. Unacceptable signal
distortion will result on s.s.b., and on c.w.
if the rig uses the audio-keying method of

. . Pln . . Pln
Dissip. R1 = < Dissip. R2 = 7
o e
Dissip. R3 = I:J
Power In Power Dissipation (watts)
(watts) R R2 R3
50 10 12.5 5
70 14 18. 7
80 16 20. 8
90 18 5 o 9
100 20 25. 10
Table |lI—Power dissipation requirements for T-
attenuators,
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generating c.w. The technique will be useful
for all the standard 180-watt-PEP-and-under
rigs. However, it may not be possible to use
it with a higher power transceiver such as
the Galaxy GT550. Try it, and if it works,
fine!

2. Remove The Final Tube. This ap-
proach requires a very slight modification of
the transceiver. The objective is to simply
bypass the final stage amplifier, and connect
the output of the driver stage directly to the
p1 network output system. To accomplish
this, the final tube(s) are removed from
their sockets, the B+ lead is disconnected,
and the output lead from the driver stage
connected directly to the output pi network.
Most driver stages produce around five
watts output—the probable level can be
easily determined by checking the Hand-
book for the plate dissipation ratings of the
driver tube.

3. Symmetrical Resistive RF Pad. The
obvious advantage of this technique is that
the transceiver operates at the conditions
for which it was designed in terms of power
output and biasing. A symmetrical T re-
sistive pad is inserted between the output of
the rig and the antenna, and dissipates a
chosen amount of the output power. It's a
waste, for sure, but that makes no difference
if you don’t want the power in the first
place. The design of a T pad for your par-
ticular setup is not difficult if the following
steps are followed and the data given in the
charts is used.

First determine the amount of power
attenuation desired to lower the output of
your rig to the 5 watt or under level. A
3 db power reduction is equivalent to cut-
ting the power in half. Hence, if you want
to reduce 80 watts output to five watts out-
put, the following 3 db reductions are
necessary: 80-40 watts = 3 db, 40-20 watts
= 3 db, 20-10 watts = 3 db, and 10-5 watts
= 3 db. The total reduction is the sum of
the individual reductions, or 12 db total in
this case. Table I gives the proper resist-
ances for Ri, R: and R3; of the circuit of
fig. 1 for several levels of power reduction.
Select the proper values.

Next determine the power dissipation re-
quired of each of the resistors. Table II
shows the formula for arriving at this dis-
sipation factor, and provides -calculated
values.

Since the T pad can use only non-induc-
tive resistors, this limits us to the use of 2




watt composition types that are readily
available (NB: wire-wound resistors such
as the “Brown Devil” type will not work).
And so, we must resort to using groups of 2
watt resistors in parallel to arrive at prac-
tical results. Simply divide the dissipation of
Table II by 2 to arrive at the number of 2
watt resistors needed in each leg of the T
pad.

Next, we must determine the actual re-
sistance of the paralleled resistors that will
yield the desired value of resistance in each
leg. The general formula for calculating re-
sistances In parallel 1s:

1
R=, —
N :
-

where R is the desired final resistance, r is
the value of the resistors in parallel (all
must be the same value), and N is the num-
ber of resistors required for the power dis-
sipation involved. The formula can be trans-
posed for our purposes thus:

1 1
F o RN

An example will make this all clear, We
want to drop 80 watts to five watts output,
so a 12 db reduction is needed. From Table
I. R1 and R3 = 29.8 ohms, R2 = 26.8 ohms.
Round off to 30 and 27 ohms. From Table
II, R1 must dissipate 16 watts, R2 20 watts,
and R3 8 watts. Hence we must use eight 2
watt resistors for Ri, ten 2 watt resistors for
R2, and four 2 watt resistors for Ra. Using
the formula above (r = R X N), we find
that R; can be made of eight 240 ohm 2
watt resistors, R2 of ten 270 ohm resistors,
and R3 of four 30 ohm resistors'. The final
design for the 80 to 5 watt pad is shown in
fig. 2. In construction, leads should be kept
as short as possible. It is not necessary that
the exact figures be achieved in practice,
since 3 db is the minimum significant factor
as far as signal levels on the air are con-
cerned. That leaves us with a pretty large
leeway for error.

You should have some idea of your out-
put power before starting the design of a
T pad. The figures above are designed for
50 ohms input and output and will not
change the impedance presented to the feed-
line. Generally, it can be assumed that the
modern transceiver puts out about 45-55%
of input, and you can proceed on the basis

orr=R XN

Input R1 R3 Output
(500) S—— VW™ WA—) (500

R2

Fig. 1—The basic T-attenuator. Values may be
determined from Table I.

of that assumption, unless you have a power
output meter that will give you a more ac-
curate indication. Several QRPp operators
that I know of have simply used the T pad
instead of buying a whole new rig—and the
QRO rig is around if you need it in a pinch.

In our next column, we will discuss the
various methods of measuring r.f. power
output. The standard in QRPp operation is
output power, since this is the only measure
of the important power factor—that which
the rig delivers to the antenna.

Also 1n our next column we’ll talk about
the most coveted and most difficult awards
ever offered—QRPp DXCC and Milliwatt
DXCC. We're out of space, but there’s a lot
more to come. You are invited to help make
this column a success by submitting operat-
ing reports and comments, schematics, con-
struction projects, operating hints, questions.
We’ll oblige all. Hope you find the column
enjoyable and interesting, and if you do,
drop our Editor a card to that effect.

73, Ade, KBEEG

R1 R3
300 300
(Eight 2400 (Four 1205
80w. 2w. resistors) 2w. resistors) 5w.
Input (O ——A W Output
(500) (500)
R2
27%2
(Ten 2700
2w. resistors)

Fig. 2—Using the information of Tables | and II,

here is a practical T-attenuator which will pro-

duce 5 watts output with 80 watts input while

maintaining 50 ohm input and output imped-
ances.

CQ’S DIAL-A-PROP

For the latest up to the minute propaga-
tion forecasts and special contest pre-

dictions call 516-883-6223 any time day
or night for a recorded message on con-
ditions.
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NOVICE
SHACK

BY HERBERT S. BRIER,* WOEGQ

T HE Novice license became part of the
United States amateur licensing structure
in 1951 when forward-looking groups real-
ized that the increasing complexities of
communications electronics were making
it increasingly difficult for people without
electronic backgrounds to pass the standard
amateur examination. And one of the most
desirable features of amateur radio is its
universal attraction to people without re-
gard to age, sex, age, social status, or occu-
pation. But the Novice license was not

*385 Johnson St., Gary, Indiana 46402

Dr. C. A. Ninan, VU2CAN, and his wife Mary at
WA6LS, the club station of the Lockheed Amateur
Radio Club, Burbank, California, before returning
to India. Dr. Ninan, who came to the United
States for advanced surgical training, completed
the club’s General class license course and Mary
its Novice course. Mary should have little diffi-
culty qualifying for an Indian “General class”
license, which entails an examination approxi-
mately equivalent to the U.S. Novice exam.
Thanks to Ray, WB6NSJ, for taking the picture
and to Bill, WEDDB, for sending it to us.
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born without a struggle. Many licensed
amateurs opposed the new license on the
basis of, “I had to struggle for my license:
let the newcomers struggle, too.” As a
matter of interest, similar arguments are
still being used in some foreign countries—
Australia for one—to prevent the intro-
duction of Novice licenses.

The publishers of CQ, were solidly be-
hind the Novice license program from the
start. As soon as the license became a
reality, CQ instituted the “Novice Shack”
column devoted to the particular interests
of Novice operators. Not too surprisingly,
the “Novice Shack™ was intensely popular
with Novices, but its popularity with other
CQ readers was somewhat surprising. The
column was suspended some vyears ago
when it appeared that its original purpose
of giving the Novice his first voice had
been achieved, and the Novice scene was
being well covered in other publications.
But the demise of several of these publica-
tions and the shift to a commercial
approach in others again left Novices with-
out their own national forum. Starting with
this issue, therefore, CQ 1s happy to
announce the reactivation of the *“Novice
Shack” as a monthly feature under the
direction of the present writer, who was
its first regular conductor.

Making the Novice Shack A Success

You will have much to do with the
success of the new “Novice Shack.” Tell
me what you want to know. What is your
favorite Novice band? How many states
and countries have you worked? Send me
a clear picture of yourself operating your
Novice station. What type of equipment
and antennas do you use? Remember that
anything that interests you in amateur radio
will probably interest the rest of us, too.
Do not limit yourself to your brilliant
successes. Your experience with a bright
idea that turned out not to be so bright
after all might save someone else from a
similar mistake. Information about code
and theory classes in your area will also be
most helpful, but we will need plenty of
advance notice for announcements of such
courses. The writer, in turn, promises to
write as interesting and as informative a
column as he can with a minimum of
preaching. Incidently, as the next few items
illustrate, you do not have to be Novice




to contribute to the ‘“Novice Shack,” if
what you have to say is of interest to
Novices.

News From The Top

The following letter from Mr. A. Prose
Walker, Chief, Amateur and Citizens Div-
ision, Federal Communications Commission,
Washington, D.C. 20554, has been short-
ened slightly by omitting a paragraph not
related to FCC policy.

Dear Herb,

Thank you for letting us know that you
are again to be a regular contributor to
CQ magazine. I think that your column
can do more good than you imagine. It
seems that there has been a change in the
thinking about the real purpose of amateur
radio. Many people consider it as a social
instrument today rather than primarily an
educational tool. Sure there is always the
inter-communication aspect, but after you
get the gear set up and working to provide
communication for whatever purpose (emer-
gencies for instance) the rest of it revolves
around using the privilege as a laboratory
in which to learn. It has been somewhat
shocking to read the many complaints
about having to learn a little engineering
technique in relation to repeater applica-
tions. One could almost conclude that ama-
teurs are no longer interested in ‘“‘advanc-
ing their skills in both the technical and
communication phases of the art” as called
for in the Basis and Purpose of Amateur
Radio (Section 97.1 of the Rules).

On the subject of the Novice examina-
tion, enclosed is a study question guide for
the Element 2 examination now in use.
The failure rate for the revised examina-
tions has not risen significantly consider-
ing the Jlack of study manuals based
upon the revised guide.

Contrary to what you may have read in
the amateur radio press, the examination
remains a multiple choice type test. None
of our examinations require the drawing of
diagrams. This practice was discontinued
many years ago. However, the exams do
contain one or more diagrams about which
questions are asked. For instance, the Ele-
ment 2 examination uses a diagram of the
popular pi-network amplifier stage in a
question concerning transmitter power in-
put.

All material in the revised Element 2
examination was selected with a view to-
ward providing very pragmatic questions
focused upon the minimum a new licensee
needs to know his very first time on the
air. Actually, the scope of the material for

Tom Clary, WN?IHH, 33 Tyler Ave., Hobart, In.
46342, has all states worked and confirmed with
his Heathkit HW-16 transceiver and HG-10B v.f.o.
and separate 80 and 40-meter dipole antennas,
10 feet high. Although Tom has worked about 25
countries on 15 meters, he prefers to ragchew
and county hunt on 80 and 40 meiers. He has @
30-w.p.m. code proficiency certificate on the wall

beside his WAS certificate.

this exam was reduced over that used pre-
viously. Questions relating to radiotele-
phony were eliminated, for instance. As
you will note, the guide is now organized
into nine areas. A review of the most often
missed questions reveals the area of Rules
and Regulations to be the one giving appli-
cants the most problems.
We look forward to reading your new

column.

Sincerely yours,

A. Prose Walker

Chief, Amateur and Citizens Division

The study guide referred to contains sug-
gested study questions without answers, and
is what publishers of license manuals use
in preparing their manuals. Because these
guides change from time to time, it is
highly important that you use the latest
edition of whatever license manual you
select as a basis for your studies. Incidently,
the latest edition of the ARRL License
Manual, delayed by the paper shortage, was
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Ted Hall, WN9LYA, 1125 Pike St., Gary, Ind.
46403, a retired photographer, worked 32 states
and two Canadian provinces in his first three
months on the air, A roof-mounted Hy-Gain 14-
AVQ, vertical antenna, a 15-meter dipole in the
attic, and an 80-meter inverted V make up Ted’s
antenna farm. An R. L. Drake 2NT transmitter
driven by a Heathkit v.f.o. and Drake 2C receiver
and Q-multiplier do the inside work.

scheduled to be published by November
first.

The day that we agreed to restart
the Novice Shack, 1 received a QSL card
from LUSHFI, confirming a contact of a
few months earlier. A note on the card
said, “I am one of the many who cut their
radio eye teeth on your old Novice column
iIn CO—Bud, W9SZR.” Upon learning that
we were reactivating the Novice Shack,
Bud added, "I was 14 when I first became
WNOSZR, in Beaver Dam, Wisconsin. I
used to haunt the drugstore around the
first of each month waiting for the new CQO
to come. I always read WI9EGQ’s Novice
column first. In those days, Novices worked
2, 11, and 80 meters. I wasn’t interested in
2, and 11 meters was dead most of the
time; so I laid in wait on my two crystal
frequencies of 3711 and 3741 kHz to work
anyone who ventured near them, I still
remember my 80-meter contacts with
VE8VO (British Columbia, Canada) and
the Swedish maritime mobile station,
SMS8TK, as the high points of my Novice
career.

“After high school, a group of us organ-
1zed a radio club at the University of Wis-
consin and got the call WO9YT, which the
university had held much earlier. While
attending the university, I worked part
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time at radio station WIBA, where Ross
Hansch, W9RBI (now W9BG) was engi-
neer. Ross and Art, WOLNM, got me so
interested in DX that I joined the govern-
ment service and became DX myself in
1963. Since then I have operated HISXAL
(Dominican Republic), HS3AL and
HS5ABD (Thailand). XVSAC (Viet Nam),
and now LUSHFI in Argentina.

"My advice to today’s Novices is not
to let anyone convince them that the Gen-
eral class 13 wpM code and written tests
are anywhere near as hard as some people
try to make them. The best way to solve
the code problem is to get on the air and
work other stations. Don’t worry that you
do not always get solid copy. The chances
are that the other operator is not getting
solid copy, either; so what’s there to worry
about? As far as the theory is concerned,
rather than trying to memorize the answers,
why not make studying for the exam a
learning experience? Give yourself an exam
by seeing which of the questions in the
License Manual you can answer without
referring to the answers in the book. Check
the questions you have difficulty with, and
use the index of your Radio Amateurs
Handbook to locate the pages covering the
subjects giving you difficulty until you
understand the material. See you on the
air soon, 73, A. Fred Bud Laun, W9SZR/
LUSHFL.”

Next month, we hope to talk about Bill
Welsh, W6DDB, and the Lockheed Am-
ateur Radio Club’s Novice and higher-class
amateur study courses. Bill has undoubtedly
taught more such classes than anybody
else in the country by a wide margin. We
will cover other matters, too, but we can-
not say anything about you or publish
your picture until you write to us. In the
meantime, from now until spring is the
best time to try the 21.1-21.2 and 28.2-28.3
mHz Novice bands during the daylight

hours.
73, Herb, WOEGQ

CQ Country Chart

A two color, wall-sized country chart is
available on poster stock and in large type
for only $1.25 per copy postpaid. Address

request to: CQ DX Country Chart, CQ
Magazine, 14 Vanderventer Ave., Port
Washington, N.Y. 11050.




MATH’S
NOTES

BY IRWIN MATH,* WA2NDM

“mw of the versatile linear integrated cir-
cuits now being produced owe their uniqueness
to a circuit originally developed to perform pre-
cise mathematical operations in the early days of
computers. This circuit of course, is the oper-
ational amplifier and its uses and characteristics
will be the topic of this column for the next three
months. I think many readers will find the infor-
mation discussed quite interesting and of great
use in a wide range of amateur and other ex-
perimental applications. As in the past, there will
be plenty of actual circuitry that can be built to
try out the unit.

“Op-Amps” as they are called, are very much
with us today and with the exception of micro-
miniature packaging techniques, work in the
same manner as their vacuum tube predecessors.
The basic representation of an op-amp 1s shown
in figure 1.

The triangle represents a high gain d.c. coupled
amplifier with a high input impedance and a low
output impedance. The — and - designations
indicate inverting (—) and non-inverting ()
inputs. Operation of the amplifier in figure 1 1s
as follows:

Any negative d.c. signal applied to the — (in-
verting) input will result in an amplified positive
d.c. signal at the output and conversely, any posi-
ive d.c. signal applied to the — input will result
in a negative amplified signal at the output. Us-
ing the non-inverting input will also result in
amplified outputs, but the polarity of the output
signal in this case will be the same as that of the
input, In most applications (but not all) the in-
verting input is the one that is used, the reason
for which we will see later.

In the simple example of figure 1, one very
quickly realizes that if the gain of the amplifier
is even moderately high, it will quickly saturate
(not be able to produce more output voltage)

*§ Melville Lane, Great Neck, N.Y. 11023.

>

Fig. 1—The basic representation of an operational
amplifier.

Inverting input

t
Noninverting input ot

ol
R. Eg

= ;

Fig. 2—An op-amp inverter configuration. The
power supply requirements for op-amps will be
discussed next month.

with low level inputs, In fact, most solid-state
op-amps will not produce outputs of more than
+ 15 volts, so if the gain of an amplifier is
10,000 (not an uncommon value) 1.5 millivolts
is the maximum signal that can be fed to the
input. Op-amps are hardly ever used in this man-
ner however.

Figure 2 shows the most common configura-
tion of the operational amplifier—the inverter.
In this case, the output voltage (E,) is equal to
the input voltage (—e¢,,) multiplied by the ratio
of an input resistor, R,,, and a feedback resistor,
R,.
In simple mathematical terms, E, =

=—€in X
R . . : :
R * the reason for the — sign being the inversion
in

of the amplifier. This circuit, simple as it is,
has many interesting uses as we will see in just a
moment. First however, just a bit of theory.

Consider the circuit of figure 3. It is the same
as figure 2 but actual values are given,

By the formula just given, we would expect
the voltage across the load (R,) to be 4 1 volt

1000
(E, = —(

I X {000

and indeed it will be! Now let us try to see where
the actual voltages and currents go. R, will have
the input voltage across it with the polarity
shown because it is connected directly to the
input battery. R, will have the output voltage
across it with the polarity shown because it is
connected to the output, Now, look at the ampli-
fier input terminal. What does it see? No matter
which way it looks, it only sees zero volts. If you
don’t immediately see this, trace the two possible
paths outward from this point, taking polarities
into account, and you will. This is rule #1 for
an operating op-amp circuit: The voltage at the
input terminal of an op-amp must be zero, Now,
let us look at the output current from the battery.
How much flows, and to where? Well, we just

- -
Rin R,
. B 1K
ANN

Fig. 3—The inverter circuit as described in the text.
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R
1 o ‘
R,
-.-EE
n
Fig. 4—An op-amp summing circuit, Actual funda-
mental computing circuit.

saw that the input terminal voltage was zero
so it can’t flow into the amplifier and since the
only other path is through the feedback resistor,
it must take this path. To further help it flow
through R, sitting on the end of this resistor is
R,, the load, with 4 1 volt of just the proper
polarity to “absorb” the input current—which
it does. This brings us to op-amp rule #2: No
current may flow into or out of the input terminal
of an op-amp.

I might add, at this point, that there are more
classical and “educated” proofs of these two
rules, but as has always been this author’s rule,
“the absolute minimum of mathematics, unless
absolutely necessary™.

Now, let us return to figure 2, If R, were made
twice the value of R,,, by our two rules, it be-
comes obvious that the output voltage would
have to become twice as high as the input volt-
age to “draw off” the input current. This is in
fact what does happen, and if you try the for-
mula, you will see that it works out perfectly.

What all of this means simply, is that the gain
of configuration of figure 2, up to the no-feed-
back (R, = =0) gain of the operational amplifier
used, is directly proportional to the ratio of R,
and R,.. In other words, if R, — R,, then the
gainis 1. If R, — 10 R,,, then the gain is 10, If
R,, = 100 R,,, then the gain is 100 and so on.
Does this all really work in actual practise you
ask—it certainly does!

Now, look at figure 4. What happens here?

10K

10K

0-4 volt
meter

+1V 10K

Subtraction input

Fig. 5—A practical adder circuit. For simplicity the
sign has already been changed in the generalized
formula given.
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Well, we know that the voltage at the input
must be zero (rule #1) and we also know that
no current may flow into or out of the input.
Therefore, the current flowing as a result of both
¢; and ¢, must be “drawn off” by a voltage at
the end of R, that is equal to the sum of ¢, and
¢» multiplied by the ratio of their respective
input resistors and R,.
Mathematically stated:

f f
En oy R (fl ngl -+ €o Rlnﬂ)
If all resistors are equal in value, then the out-
put voltage is simply equal to the sum of the
input voltages (with a sign change of course).

This is one of the first actual analog com-
puting circuits ever built, Figure 5 shows it in
an even more expanded form.

Here we have 4 inputs that may be set any-
where from 0 to —1 volt by means of the
appropriate calibrated pot, On the output, we
have a 0 to 4 volt voltmeter. Since all resistors
are equal, the meter will always indicate the sum
of the respective inputs (assuming that the
values of the pots are much smaller than the
input resistors. A 10 ohm pot for example, will
result in a potential accuracy of .1% )., Note
that the input pots may represent any mathemati-
cal quantity such as temperature, pressure, the
prices of items in a shopping cart, or in fact
any quantity we would like to add. Also, hun-
dreds of such inputs may be added to further
expand this basic circuit into the biggest adder
you ever saw! Accuracy will of course depend on
how closely one calibrates the pots, how accurate
the resistors are (remember the ratio) and how
closely the output meter can be read.

If subtraction is desired, all one has to do is
connect one of the inputs of figure 5 to a +1
volt source instead of —1. Then all 41 volt
pots will subtract while all —1 volt pots will add.

Now since everyone should understand the
preceding examples and circuits, we will see how
we can even multiply or divide with only the
slightest variation on the basic circuit, Consider
figure 6.

Here, a pot selects a value of ¢,, from 0 to
—1 volt as in the previous circuits, but now R,
is made up of a fixed resistor and a pot. When
this pot is set to one end (0 ohms), the value of

R,
'_ﬂ-_I‘
1K 9K
o] t ]
IN
-1V 1K
10 volt
e
N meter
1 4

Fig. 6—~The multiplier configuration described in
the text. Changing the value of R, results in a
“fractional multiplier” or divider.
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[ Most amateurs are well aware of the prublerns en-

countered in purchasing seemingly mexpanswe surplus
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R, = 1K = R,, and the output is equal to 1 X
the input, When the pot is set to the other end
(9K ) the value of R, — 10K = 10R,, and the
output is equal to 10 X the input. Any inter-
mediate setting results in a different “multiplier,”

To use this circuit as a divider it 1s only neces-
sary to make R, less than R,,. For example, if
R,, were changed to 10K, the 0 ohm setting of
the pot would result in a “multiplier” of .1
which is the same as dividing by 10. A 5K value
of R, (1K 4+ 4K on the pot) results in a .5
“multiplier” or dividing by 2.

A typical computing application of op-amps
i1s shown as our last example this month. In
figure 7, op-amp circuitry is connected to ef-
fectively compute the value of the following
hypothetical formula:

(A+B—-C) X (D)

BE=X

1K
A(-)—""NWN—

1K
B(-)

1K
C(+)—WA\—

Fig. 7—A simple ““computer circuit’” described in the text. Note the change in sign as the signal
progresses.

-(A+B-C) x (D)

At this point I am sure some of our readers
are already beginning the design of a super
calculator with DVM’s, precision pots, etc. All
I can say is, good luck!

Next month we will look at additional opera-
tional amplifier circuitry and some of the actual
terminology used to describe the parameters of
commercially available op-amps. Finally, in the
last part of this short series we will discuss
those op-amps that are readily available to ex-
perimenter (many for under a few dollars or so).

Before concluding however, I would like to
mention a new source for Telefax machines in
regard to my conversion series. Bill Johnston,
WBS5SCBC, 1808 Pomona Drive, Los Cruces,
New Mexico 88001, has written to us indicating

[Continued on page 76]

1K

(A+B-C) x (D)-E

.

E(+)
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BY JOHN A. ATTAWAY,* KA4IIF

97.1(e.) Continuation and extension of the
amateur's unique ability to enhance interna-
tional good will.

ALL U.S. amateurs will recognize the above
passage from the Federal Communications Com-
mission regulations defining the “Basis and Pur-
pose” of the Amateur Radio Service. This is
the section which establishes the need and
service for DX and DXers, and most DXers
work toward satisfying this need.

Occasionally someone comes along with a
unique idea for promoting international good
will through amateur radio. An outstanding
example is the International Reciprocal Opera-
tors Club (IROC), whose purpose is encouraging
increased amateur operation across international
boundaries by visiting amateurs. The stated
aims of IROC are 1.) to foster establishment of
reciprocal amateur radio operating privileges
worldwide; 2.) to work towards the expansion of
existing agreements for alien operators; 3.) to
provide licensing information to amateurs every-
where who want to operate abroad; and 4.) to
establish “licensing kits” that include the neces-

*P.O. Box 205, Winter Haven, FL 33880

A map supplied by Alex, VE2AFC, of Clipperton
Island.
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sary forms, official and “unofficial” contacts and
general important info to amateurs.

Membership in IROC is open to all reciprocal
operators, and to other amateurs who earn the
Worked Reciprocal Operators (WRO) certificate
by working 20 different reciprocal operating
stations or reciprocal stations in all 6 continents.
For further information, the Club address is
P.O. Box 11, Medway, MA 02053 USA.

IROC is presently establishing a file with
worldwide licensing information. All info on
this subject will be most welcome.

De Extra

MAIL-A-PROP—Another first in the field of
propagation forecasts, CQ’s unique Dial-A-Prop
telephone forecast service is now complimented
by a mail system allowing those located a great
distance away to obtain propagation forecasts
at less cost, Coverage is provided on a one week
basis, with short skip conditions as well as con-
tinent by continent DX tips. If interested, write
to MAIL-A-PROP, P.O. Box 86, Northport,
N.Y. Mailings go out every Friday by Air Mail.
The cost is $2.50/month, $12.50 for 6 months
or $20.00 for a year. Five special issues will be
sent each month, especially for contests and
when drastic changes in propagation are indi-
cated.

Amateur Radio In Other Countries

This short article on Clipperton Island was
supplied by our good friend Alex Desmeules,
VE2AFC.

“This is Clipperton Calling . . .”

One of the rarest countries in the world is,
without doubt, the Island of Clipperton, lost in
the Pacific Ocean. Many enthusiastic DXers and
DXpeditioners have often thought of putting
Clipperton on the air, but since the early 50’s
no one has succeeded.

Two major facts make a DXpedition to the
Island very difficult. First, the French Admini-
stration of Posts & Telephones refuses to deliver
a license because of “the Island’s strategic loca-
tion”, probably because of the heavy French
atomic tests, Second, the heavy winds which
constantly sweep the Island make a landing
extremely hazardous as Clipperton can only be
reached by boat or plane. By seaplane, the land-
ing must take place on the lagoon which is
only about 33 of a mile wide and studded with
reefs. It may be some time before an FOS8 1is
heard from this “mysterious” Clipperton Island.

The smallest French possession, Clipperton 1is
2 miles in diameter, 9 miles in circumference
and boasts a beautiful lagoon and a few coconut
palms. It lies in the Pacific Ocean, 1000 miles
west of Mexico and 1700 miles north of Tahiti.
It was discovered in the 17th century by a pirate
and was first named “Isle of Passion”. In 17085,
when Clipperton landed in his caravel, the name




was changed to the name it bears today in his
honour, In 1885, the French navigator Le Coat
de Kerveguen took possession of the Island on
behalf of France but it was not declared a French
possession until 1931. Both the United States
and Mexico wanted the island because of its
guano and phosphate deposits.

Tides and winds are very high and until the
French frigate Jeanne d’Arc visited it in 1935, no
good map had ever been made.

During the Second World War, the U.S. Navy
started a base on the island and studied the
possibility of building two runways as well as
an area for landing seaplanes. (see map) About
10 men stayed on the island for a short period
of time.

In 1944, an Australian officer flying from
Mexico to Australia, landed his Catalina sea-
plane on the lagoon and took off without diffi-
culty. In 1952, the French government intended
to install a weather station but the project was
never completed.

Let’'s hope that very soon a DXpedition will
be possible on the volcanic Island of Clipperton,
one of the most isolated islands in the world.
I'm ready to go!

160 Meter News

Longest 160 Meter QSO in History—On July
9, 1973, Tokuro Matsumoto, JA7AO, made con-
tact with John Wright, VP8KF, over a distance
of 18.000 kilometers or 11,200 miles. The time
of QSO was 1141 oMmT on 1803 kHz. If anybody
has topped that distance we haven’t heard of it.
Tokuro also made the first ever Japan to Argen-
tina contact with LUSHFI, If anyone tells you

The WAZ Program
S.5.B. WAZ

1124.....W7SFA 1131..... W5ZWK
1125.....W8AQF 1132.....WAT7BPS
1126.....K1QMV 1133.....W3CRE

1127......DL7AH 1134.....CTIMW

1128......DK4YA

1129......K2ANT 1136..... W6TTS
1130.....W2FCR 1137......CT2BB

1135..... WI9LAA

C.W.—Phone WAZ

3582.....YU2GE 3591......WIKNI
3583......W2USJ 3592.....WA6CXK
3584..... KSYQW 3593......WSKFL
3585.....GM3AWW 3594....WA9SLD
3586.....DK1XC 3595......LA3K
3587......DJ4E] 3596......DL6GK
3588.....DM4ZEL  3597.....DJ9MH
3589.....DM3LOG  3598.....DJ6TU
3590...... WABBP 3599......DK5SPR

Complete WAZ rules are shown on pages
64-66 of the June, 1970 issue. Application
blanks and reprints of the rules may be ob-
tained by sending a self-addressed, stamped
envelope to DX Editor, P.O. Box 205, Win-
ter Haven, Florida 33880.

This fine station is operated by Jose Mari C.
Gonzalez, DUTJMG, who is active almost daily on
14.200—14.300 mHz around 0630 GMT and again
between 1500 and 1900 GMT. DU1JMG is also
active during the CQ Worldwide DX and WPX
Contests. QSL to P.O. Box 1381, Manila, Philip-

pines.

that the DX fun is over during the low end of
the sunspot cycle you can tell them they are
crazy. The action just changes scene, high band
to low band.

Other 160 firsts last summer include VK3CZ'’s
contacts with VP8KF on July 7, 1115 gMT, for
the first VK to VP8 QSO and with LUSHFI on
July 8 at 1115 for the first VK to LU. An ex-
ceptionally hard path was conquered for the
first time last December when W7DZ0O worked
G3YUYV for the first W7 to Europe QSO in
history.

CQ DX Advisory Committee

Recently many requests have been made for
the names and addresses of CQ DX Committee
members in a particular area. Our Committee-
men can verify cards for amateurs wishing to
apply for WAZ and the CQ C.W. and S.S.B.
DX Awards and they are much in demand. Here
is the essential information on the Committee,
just remember to include the $1.00 certificate
fee and adequate postage for return of your
cards if you choose to mail them to either a

Prefix chasers still have a few weeks to try for

this WS3SKY card as the station will be active for

the duration of the Skylab program. WS3SKY is

operated by the Goddard Amateur Radio Club,
Box 86, Greenbelt, Maryland 20770
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CQ DX Award Honor Roll

The CQ DX Award Honor Roll recognizes those DXers who have submitted proof of con-
firmation with 273 or more countries for the mode indicated. The ARRL DXCC Country
List, LESS DELETED COUNTRIES, is used as the country standard. The total number of
current countries on the DXCC list as of this listing is 320.

K6LEB ...........305
VK3AHQ ........804
WFAUB . 302
DL3RK ............301

313

313

1

213

w013

313

313

‘ 312
MR ) ¢

312

WAZEQQ .......311
WALG oiiviiviiiiesB)1
WIDWQ 311
ELAR orrscerasen i L0

VE3SACD
K6EC
W3IAZD

ISKDB

IT9JT

VESGMT

Committee member or to the DX Editor or
Assistant DX Editor.

Member: Jack Reed, VE3GMT. Club: Canadian
DX Association QTH: 82 Acton Ave., Down-
view, Ontario

Member: Vern Dameron, Jr., KIDEN Club:
(New England area) QTH: 265 Davis Rd.,
Bedford, MA 01730

Member: Ed Hopper, W2GT Club: North Jersey
DX Asso. QTH: P.O. Box 73, Rochelle Park,
N.J. 07662

Member: Bob Wilson, W3GHD Club: Frankford
Radio Club QTH: 139 Campbell Ave., Haver-
town, PA 19083

Member: John Kanode, W4WSF Club: Potomac
Valley Radio Club QTH: RFD #1, Box 73A,
Boyce, VA 22620

5T5ES transmitted from a scientific station set up
to observe the solar eclipse from Chinquetti, an
oasis in northern Mauvuritania. Operators were
Richard Matzner, K5HAY (left) and Bob Anderson
W3ZUE, holding the mike. They were on the air
from une 9—July 2, 1973 using a Hallicrafters
FPM-300 and an 18 ft. vertical. A photo of the
total eclipse of June 30, 1973 will be featured on
the QSL.

60 e CQ e November, 1973

WASMWG
DJTCX
WAGEPQ .
WASDXA

WAZ2HSX
WAGMWG .
WASIKK

WEFW

K4HJE

WIKRU .......u.. 299
ZL1AGO

G3RWQ ...........
YVI1KZ

SM6CKS

ISYRK
WB2RLK
XE2YP
YVI1LA
WB6DXU
K8GQG
WAPKDI
WBZOK
K1KNQ ...cccoonn
G3KYF
OELFF

BELORIES  iiivesess

DJ7CX .
HP1JC

The WPX Program

C.W. WPX $.5.B. WPX

1268—WAGEPQ 759—K2ANT
1269—WB2DZZ 760—JABAIP
761 —DK2XV

Mixed WPX WPNX
400—W6EIF 61 —WNEMTR

VPX
60—DE-H34/17189

WPX Endorsements

S.S.B.: WANJF—1100, I0ZU—800, W4WSF
—750, WAGEPQ—500, WB2MQI—450,
K2AAC—400 and K2ANT—350.

C.W.: WB2ZFMK—800, WA6EPQ—600 and
WEDS0O—350.

Mixed: WALRN—1300, W2NUT—1050,
WAGEPQ—750, W8CNL—650, K6ZDIL—
600, WOEYY—600 and WB4SI1J—550.

VPX:SM4-3434—500.

160 Meters: K4ZCP

80 Meters: KISHN
40 Meters: KISHN
20 Meters: DISWD
15 Meters: KISHN and WB2MQI
10 Meters: KISHN

Europe: DK2XV and DE-H34/17189

North America: K4ZCP

Oceania: 142ZS5Q and K4ZCP

South America: K4ZCP

Complete rules for WPX, WPNX and VPX
may be found on pg. 67 of the February, 1972
issue, Application blanks and reprints of the
rules may be obtained by sending a business
size, self-addressed stamped envelope to the
Assistant DX Editor, P.O. Box 1271, Covina,
CA 91722, or to the DX Editor, P.O. Box 205,
Winter Haven, FL 33880.




The CQ DX Award Program

C.W.DX $.5.B. DX

121—WI1DXB 288—DKSMG
289—W6TCQ
290—VETTL
291—W2RGV
292—DJ6FX

Endorsements

S.S.B.:. W2RGV-310, I1WT-275, WS8ZOK-
275, W6TCQ-275, W6EIF-200, DIJ4FT-
200, VE7TL-200 and DJ6FX-150.

CW..WIDXB—Low Band

Complete rules for the CQ DX Award Pro-
gram may be found on pg. 58 of the January,
1971 issue. Application blanks and copies of
the rules may be obtained by sending a busi-
ness size, self-addressed stamped envelope to
the Assistant DX Editor, P.O. Box 1271,
Covina, CA 91722, or to the DX Editor, P.O.
Box 205, Winter Haven, FL 33880.

Member: Gay Milius, W4NJF Club: Virginia
Century Club QTH: 1416 Rutland Drive,
Virgima Beach, VA 23454

Member: Tava Franklin, K4AEB Club: North
Alabama DX Club QTH: 711 Pinecrest Rd.,
Huntsville, AL 35802

Member: Bob Rosier, K4OCE Club: North Car-
olina DX Asso. QTH: 2113 Sprucewood Dr.,
Greensboro, N.C. 27409

Member: Don Busick, KSAAD Club: West Gulf
DX Club QTH: 12301 Zavalla St., Houston,
TX 77045

Member: Jay Holladay, W6EJJ Club: Southern
California DX Club QTH: 5128 Jessen Drive,
La Canada, CA 91011

Member: Bob Ferrero, K6AHYV Club: Northern
California DX Club QTH: 999 Howard Ave.,
Burlingame, CA 94010

Member: Rod Linkous, W7YBX Club: Western
Washington DX Club QTH: 5632 47th Ave.,
SW, Seatle, WA 98116

Member: Ed Goodbout, WI9DWQ Club: Nor-
thern Illinois DX Asso. QTH: Box 519, Elm-
hurst, IL. 60126

Member: Bill Higgins, WOYDB Club: Twin
Cities DX Asso. QTH: 3534 West 28th St.,
Minneapolis, MN 55416

Member: Jerry Hagen, WAGLD Club: (CQ,
Asst. DX Editor) QTH: P.O. Box 1271, Co-
vina, CA 91722

Member: Frank Anzalone, WIWY Club: (CQ,
Contest Editor) QTH: 14 Sherwood Rd.,
Stamford, CT 06905

Member: John Attaway, K4IIF Club: (CQ, DX
Editor) QTH: P.O. Box 205, Winter Haven,
FL 33880

Committee members will also enjoy hearing
your views on the DX programs and nominees
you wish to propose for the CQ DX Hall of
Fame Award.

Charlie, WA7BPS, recently completed WAZ which

he feels is the most difficult major DX award.

Contacts in the 1972 CQ Worldwide DX Contest
put Charlie over the top.

For the Novice

CQ’s Novice DX monitor, Jim, WN7UMU,
reports that WPNX Award chasers are still
having a field day on 15 meters but that openings
on 10 are about nil. Jim would appreciate re-
ceiving more reports from Novices re DX in
the 40 and 80 meter Novice bands, His QRA
and QTH are Jim Alley, WN7UMU, 2120
Wagonwheel, Las Vegas, Nevada 89119.

Jim reports the following good catches for
novices working toward WPNX and the CQ
C.W. DX Awards:

Station

Freq. (kHz)

Time (GMT)
CO2BB 21190 0100
CP3CN 21120 0000
CR6RE 21186 2100
CX4CR 21120 2130-2200
EL2NS (Karen) 21106 1430
FG7XZ 21110 1600
HI3PC 21100 1600
HK5BWK 21120 2000
WN3RUO/HKS8 21115 0000
HPIMN 21130 0000
HR4DHS 21110 1600
KG4FX 21120 0200
KV4HW 21125 1500

Tokuro Matsumoto, JA7AQO, world record 160
meter distance holder. See his story under 160
Meter News. (Tnx W1BB)
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Tom French, KG6JBG, operating the big rig at
club station, KG6ALV, near the south coast of
Guam. The station has a complete S-line, a Henry

2KD-2 linear, a 3-wire Rhombic towards California
and a TH6DXX beam.

KZ5MS 21135 &21102 1930 & 1600
OESLX 21130 1700
PI2JW 21180 0000
PJSNLO 21120 &21142 2000 & 0000
PIOJT 21105 &21150  0000-0100
TGYKJ 21115 2100
TI2DX 21120 2200
VP2LAW 28150 1800
WB4HIT/VP7 21125 2300
VK3BZ 21125 0200
VK6HD 21118 0430
VPSLD 21100 2300
XE3IM 21122 1830
XQ3ED 21100 2300
ZS6AFC 21106 1800
5N2ABG 21142 1600
9Y4MH 21120 0130

Plus plenty of CE’s, HK's, YV’s. ZL’s and other
fairly easy countries.

The CQ Novice Department especially salutes
WN4SI1J who joined the elite circle of Novices
with over 200 prefixes confirmed.

QSL Information

The Radio Society of Okinawa has many QSL
cards for both KA6 and KR6 calls of amateurs
who have left the islands. They may be obtained
from the Society at Box 465, Fort Buckner, APO
San Francisco, CA 96331.

T'he Society also advises that all KA6 QSLs
should be sent to Box 465 and not to FEARL
as the Radio Society of Okinawa maintains its
own Bureau.

Steve, GMS5AXO/KZ5NG terminated operations
from Scotland after 5300 QSO’s with all 50 states
and 180 countries. QSL’s should go to WA4NAZ.
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A2CEW—Via VE4SW
C3IGM—¢/0 DJOINA
CNSBO—To WAGKF TLSLI—To K6BFH
CR7FR—¢/0 WTVRO VKWW —c/0 VK3FF
CRSAM—To WB6BGQ, 127 VP2ZMYA—Via WEMYA

Rio Del Mar, Vallejo, VP2ISQ—c/0 WZMIG, 47

Calif. 94590 Palisade Rd., Elizabeth,
CT2BC—Via K4KEW /g, N.J. 07208

Marvin Feldman, 5624A VP2VV/FST7—To FEAEV

Nellis Dr., Richard VPSLD—c/0o WAIHAA

Gebaur AFB, MO 64038 VS6AW—Via WBSZUC
DUIJMG—To P.0O. Box WATSIJH/CE3—To

1381, Manila, Philippines K9BQL, Jack Ekstrom,
EA6BG—e¢/0 W1RLV 206 Sweetbriar Pl.,
EIgMIC—Via EITBEM Pland, IL 60545
EP2D0O—To KLTBJW WASMZU/VQs—
FGPOAFA /FS7—John B. c/o WASMZU

Irwin, 578 Morris Ave., WPI10ORT—To P.0O. Box

A-6, Elizabeth, N.J. 07208 1973, Portsmouth, N.H.
FPIDX—c¢/o0 VESTK 03801
FPpXX—Via K1IDEN XT2AA—Via W1AM
GBIMKB—To GI6YM XX7FR—To WTVRO
GM5SBCQ—Dave Ellenberg, YISBD—Via 1g1J

F.0. Box 192, Middlesex, ZKI1TA—¢/0 Box 84099

N.J. 08846 Los Angeles, CA 90073
HS3AIG—Jack Corson, ZPPWL—Via WAZLEY

FEC-WARIN, APO San 3A9FY—To FOUW

Francisco, CA 96304 3VESBD—¢/o0 DJADW
JDIAHC—¢/0 JARAWH 4dWI1AF—Via DJ9ZB
JTPAE—Via OK3YAO 474Al, 4741IB & 47ZANNF—
JY3IZH—To K6AQV c/o0 P.O. Box 192,
JYGFC—¢/0 KEAQV Middlesex, N.J. 08846
JYIGR—Via DK4PP 2JRSAC—To W3ABC
RFADT—¢/0 WA0OZF OTOEEIl—c¢/0 WAFCU
LA4C—To LAADM aTHES—Via KSHAY, 2601
MPABIJR—¢/0 KOKXA Richereek Rd., Austin,
OE6HZG—Via W2VMH TX TR757
PJSGOQN—c/o0 W2GHK 1Z3AB—To W5S5NOP
PIJIBHR—To W2JKN TXpGM—¢/0 P.O. Box 2,
PJSSE—Via John B, Irwin, Algiers, Algeria

5278 Morris Ave., A-6, 9E3USA—Via W4ANJF

Elizabeth, N.J. 07208 9J2L.1L—To WB2ZHW
PSgWH-—To W3DJZ 9X5SP—¢/0o DLSOA
SVICH—Via WA3SKSQ 9X5VA—Via W2PPG
SVIDB/A—To P.0O. Box

1442, Athens, Greece
TAIMB—c/0 DK3GL

TAITS—Via WAGETC
TEEDX-—c/0o KTNHV

73, John, K4I1IF

W0|0|0|0|0|9]|0I0|®

ELECTRONIC
ENGINEERS

RF COMMUNICATIONS has im-

mediate openings for electronic
project engineers and design
engineers experienced in HF’
SSB, VHF/UHF-FM communico-

fions equipment, or both.
Call orwrite: Ken Cooper, W2FLZ
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Contest Calendar

BY FRANK ANZALONE * WIWY

Calendar of Events

Oct. 27-28 CQ WW DX Phone Contest
Nov. 1-2 YLRL Anniv. Phone Party
Nov. 3-4 RSGB 7 mHz Phone Contest
Nov. 2-5 [IARSCHC/FHC/HTH Party
Nov. 5-1 ARCI QRP C.W. Contest
Now. 11 Czechoslovakian Contest
Nov. 10-11 Ex-G Contest

Nov. 10-12 ARRL Phone Sweepstakes
Nov. 17-19 ARRL C.W. Sweepstakes
Nov. 24-25 CQ WW DX C.W. Contest
Dec. 1-2  College Bowl Contest

Dec. 1-3 Delaware QSO Party

Dec. 1-3 Lone Star QSO Party

Dec. 1-3 Telco. Pioneers QSO Party
Dec. 7-9 ARRL 160 Contest

Dec. 15-23 Space Net VHF Contest
Dec. 22-23 Hungarian Contest

Jan. 12-13 DL QRP C.W. Contest

Jan. 15-17 OOTC C.W. Party

Jan. 25-27 CQ WW 160 C.W. Contest
Jan. 29-31 OOTC Phone Party

Feb. 9-10 Ten-Ten Net QSO Party
Mar. 30-31 CQ WW WPX SSB Contest
Apr. 20-22 Zero District QSO Party
Apr. 21-24 WAEDC RTTY Contest

RSGB 7 mHz Phone Contest

Starts: 1800 gMT Saturday, November 3
Ends:* 1800 GmMT Sunday, November 4

The c.w, section of this contest also took
place last month. Logs for this one must be re-
ceived no later than December 31st and go to:
RSGB HF, Contest Committee, c/o J. Bazley

G3HCT, Brooklands, Ullenhall, Solihull, War-
wickshire, England.

IARS CHC/FHC/HTH QSO Party

Starts: 2300 GMT Friday, November 2
Ends: 0600 GMT Monday, November 5

This is the Fall edition of the TARS QSO
Party with rules same as in previous years, Logs
and requests for additional information should
be sent to: LLA.RS., K6BX, P.O. Box 385,
Bonita, Calif. 92002

Czechoslovakian Contest
Starts: 0000 GMT Sunday, November 11
Ends: 2400 oMt Sunday, November 11

:I'hiﬂ is a world-wide contest with extra QSO
points for working Czech stations. Deadline for

*14 Sherwood Road, Stamford, Conn. 06905.

mailing your logs is December 31st to: Central
Radio Club, P.O, Box 69, Praha 1, Czecho-
slovakia.

Complete rules for above three events ap-
peared in last month’s CALENDAR.

ARCI QRPp C.W. Contest

Starts: 1300 sMT Monday, November 5
Ends: 2300 GmT Sunday, November 11

This is the 3rd annual contest sponsored by
the ARC International with the emphasis on
real low power, 5 watts or less output. The con-
test is open to all whether or not they are mem-
bers of QRP ARC International.

Exchange: RST, QTH (state/province or
country) and QRP No. (non-members send NM
and power)

Scoring: Contacts with members count 2
points, non-members 1 point. A station may be
worked on each band for QSO and multiplier
credit.

There is also a power multiplier as follows:
15 1if output is Y2 watt (500 mw) or less, 10 if
2 watts, 5 if 5 watts, and no multiplier if over
5 watts.

Final Score: QSO points X QTH multiplier
X power multiplier.

Frequencies: 3540, 7040, 14065, 21040, 28040.

Awards: Certificates, (1) Top scorer world
wide, (2) highest score in each state, province
and country, (3) lowest powered station showing
3 or more skip contacts.

Include a summary sheet with your log show-
ing the scoring, equipment description and power
used, and a signed declaration that all rules and
regulations have been observed.

Mailing deadline is December 3rd to: Con-
test Chairman, Earl R. Lawler, W5SJLY, Rt. 2,
Box 24-K, Burnet, Texas 78611

Ex-G Contest

Starts: 0000 sMmT Saturday, November 10
Ends: 2359 gMT Sunday, November 11

This is a new activity to publicize world-wide
reciprocal operating privileges, especially be-
tween Ex-G Club members and stations in the
United Kingdom. Participation of course is open
to all who wish to enter.

Operation is limited to 24 out of the 48 hour
contest period, and activity will be on the fol-
lowing frequencies: 3950, 7250, 14347, 21415
and 28650,
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Exchange will be signal report, QSO no., and
your original call if you are a club member.

Contacts with reciprocal operators are worth
two points and the multiplier is determined by
the number of Ex-G club members worked.
There are also some bonus points for working
stations in certain areas.

Suggest you write to address below for ad-
ditional and more detailed information.

J. Kasser, G3ZCZ/W3, 1701 East-West High-
way, Apt. 205, Silver Spring. Maryland 20910

ARRL Sweepstakes

Phone: Nov. 10-12 C.W.: Nov. 17-19
Starts: 2100 gMmT Saturday
Ends: 0300 sMmT Monday

This one has been around a long time, 40
years to be exact. The format is same as used
last year and covered in details in QST for
October, To minimize QRM to non-contesters
certain operating frequencies have been sug-
gested.

The exchange is similar to a message pre-
amble, QSO no., power input (A if less than
200 watts, otherwise send B) your call, the CK
(last two digits of year first licensed) and your
ARRL section.

Count two points for each completed contact
and multiply total by number of ARRL sections
worked, a possible total of 75. You may oper-
ate a total of 24 hours out of the 30 hour con-
test period, off periods must be at least 15
minutes.

It 1s advisable you send for the “SS Package”
which includes log and summary sheets and
Operating Aid 6, Include a large s.a.s.e. with
your request, 16¢C postage will cover First Class
mail for about 400 contacts. If you're a “hot
shot” you had better figure your requirements
accordingly.

Mailing deadline for logs is December 15th
and go to: ARRL Communications Dept., 225
Main Street, Newington, Conn. 06111

College Bowl Contest

Starts: 0000 gMT Saturday, December 1
Ends: 0600 sMT Sunday, December 2

This contest is sponsored by the MSC Radio
Committee of Texas A & M Uriversity to acti-
vate the many college club stations. All efffforts
will be made to have as many college club
stations active as possible.

Individual stations are to work college club
stations only, once on each band and mode.
Only 22 hours of operation out of the 30 hour
contest period is permitted. The 8 hours rest
may be taken in one period but not more than
three periods anytime during the contest. Club
stations must operate single transmitter class
only.

Exchange: RS(T), name of college, QTH for
club stations; RS(T) and QTH for others. (state,
province or DX country)
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Scoring: Each QSO counts 3 points. Multiplier
for all is sum of states, provinces and DX
countries worked.

Frequencies: 3560, 3710, 3910, 7060, 7110,
7260, 14060, 14280, 21060, 21110, 21360,
28060, 28110, 28560.

Awards: Certificates in two classes, club sta-
tion and single operator, to the highest scoring
station in each state, province and DX country.
A special award for the highest overall college
club station.

A summary sheet and signed declaration is
requested, and s.a.s.e. if copy of results are
desired. Mailing deadline Jan. 15th to: Mem-
orial Student Center Radio Committee, Box
5718, Texas A & M University, College Station,
Texas 77840

Delaware QSO Party

Starts: 0000 sMT Saturday, December 1
Ends: 2400 sMmT Sunday, December 2

The party is sponsored by the Delaware
ARC. The same station may be worked on
more than one band but only one mode per
band.

Exchange: QSO no., RS(T) and QTH. County
for Del., state, province or country for others.

Scoring: Del. stations score 1 point per QSO,
multiply total by number of states, VE prov-
inces and DX countries worked. Others get 5
points for each Del. QSO, and multiply total by
1 if one Del. county is worked, 2 for 2 coun-
ties, and 5 for 3 counties. (There are 3 Dela-
ware counties, New Castle, Kent and Sussex)

Frequencies: C.W.—3560, 7060, 14060, 210-
60, 28160. Phone 3975, 7275, 14325, 21425,
28650. v.h.f.—504 & 145.2, Novice—3710,
7120, 21120, 28160.

Appropiate awards will be given, and in addi-
tion the WDEL Certificate will be awarded to
stations working all 3 Del counties. Party logs
showing required data will be accepted in lieu
of QSLs.

Send logs and WDEL applications to: John
R. Low, K3YHR, 11 Scottfield Drive, Newark,
Del. 19711. Mailing deadline January 15th, in-
clude s.a.s.e. for WDEL certificate.

Lone Star QSO Party

Starts: 2000 aMmT Saturday, December 1
Ends: 0200 sMmT Monday, December 3

This is the second annual Lone Star party
sponsored by the Austin ARC. The same sta-
tion may be worked on each band and mode
for QSO points, mobile/portables for QSO
points and multiplier with each county change.

Exchange: QSO no., RS(T) and QTH. County
for Texans, state, province or country for
others.

Scoring: One point per QSO, 2 points if its
with a Novice, 3 points Novice to Novice.

Texans multiply QSO points by sum of Texas
counties, states, (except Texas) VE provinces,




and DX countries worked. Others use Texas
counties for their multiplier. (max. of 254)

Frequencies: Phone — 3900, 7265, 14275,
21350, 28600. C.W.—3560, 7060, 14060, 21060,
28600. Novices—Bottom 20 kHz of their sub-
band. All v.h.f. bands. Look for Texans on the
hour on 15, on the half hour on 10.

Awards: Certificates to top scorer in each
Texas county, state, province and DX country.
Also top Novice, v.h.f. and 160 entry. (A min.
of 15 QSOs for any award, except DX) Tro-
phies for highest Texas, out-of-state and ag-
gregate mobile scores.

Log forms and check sheets are available by
sending s.a.s.e. to WA3GBU. Mailing deadline
for entries is Jan. 15th to: Tom Morrison,
WA3GBU/S5, P.O. Box 13442, Austin, Texas
78711.

Telephone Pioneers QSO Party

Starts: 1900 eMmT Saturday, December 1
Ends: 0500 sMT Monday, December 3

This is the 9th annual party in which tele-
phone pioneer amateur radio operators will be
able to contact other members in the United
States and Canada. The same station may be
worked on each band but only one mode per
band.

Exchange: Signal report, contact number and
chapter name and number.

Scoring: One point for each exchange with
a Pioneer, and one point for each chapter
worked.

Frequencies: Phone — 3965, 7275, 14295,
21365, 28675, 50.1/50.25, 144.275/145.500.
C.W. — 3565, 7065, 14065, 21065. RTTY fre-
quencies.

Be sure to indicate your chapter name on
your log and mail no later than Jan. 3rd to:
Phil Lupi, WA2NHH, Stanley S. Holmes Chap-
ter No. 55, Telephone Pioneers of America,
100 Central Avenue, Kearney, N.J. 07032.

ARRL 160 C.W. Contest

Starts: 2200 sMmT Friday, December 7
Ends: 1600 sMT Sunday, December 9

This will be the 4th Top Band contest run by
the ARRL. Contacts will be between stations in
ARRL sections, and with DX. (no DX to DX)

Exchange: RST and ARRL section or coun-
try.

Scoring: Contacts between stations in ARRL
sections 2 points, QSOs with other areas 5
points. The multiplier is the number of ARRL
sections, (74) VE8 and DX countries worked.
(See list of sections in OST)

Awards: Certificates to high scorers in each
section and DX country.

You are of course required to keep a valid
log of all contacts made, but you are not re-
quired to submit a log as a contest entry. To
report use one of ARRL’s summary sheet and

Bernie Welch, W8IMZ, CQ Contest Committee
Member, while visiting ltaly spent several days
at Vatican City and presented Brother Ed with
the CQ Certificate Award won by HV3SJ in the
1972 CQ WW DX Phone Contest. Bernie guest
operated the HV3SJ station on 17 and 18 July
and reports the pileups were colossal. He even
managed to work WIWY,

an alphabetic list of stations worked. (Operating
Aid 6). A s.a.s.e. to ARRL will get you the
necessary forms.

You may be requested to submit a copy of
your log for verification. The usual grounds for
disqualification, violation of rules, excessive
duplicate contacts and etc. will prevail. And
watch the “DX Window” 1825 to 1830, keep
it clear for DX stations.

All entries should be received no later than
a month after the contest. ARRL Communica-
tions Dept., 225 Main Street, Newington, Conn.
06111.

Editor’s Notes

The Phone section of our World Wide DX
Contest will be past history by the time you
will be reading this column. However there is
still time to prepare for the c.w. week-end at the
end of the month,

Rules are the same as they have been for the
past few years and were given in details in last
month’s issue, so it would serve no purpose to
repeat them again. A few reminders may be in
order however.

Keep in mind that the WAE country list is
the standard for all European contacts, The
latest list will be found on page 66 of the July
issue. (Note that DL and DM are now con-
sidered separate countries.)

Contacts between stations within the North
American boundries are worth 2 points, and
the N.A. boundaries extend all the way from
Greenland in Zone 40 to Panama and the Canal
Zone in Zone 7, and the Caribbean islands in
Zone 8.

[Continued on page 74]

November, 1973 e CQ o 65




Propagation

BY GEORGE JACOBS,* W3ASK

THE c.w. section of the 1973 CQ World Wide
DX Contest will be held over the weekend of
November 24-25.

Special DX Propagation Charts for use dur-
ing the contest period appeared in last month’s
column. Be sure to check these Charts for a
prediction of band openings and other propaga-
tion data which should be useful during the c.w.
section of the contest. For a day-to-day fore-
cast of general propagation conditions expected
during November, including the contest week-
end, see the “Last Minute Forecast” appearing
at the beginning of this column.

A special contest forecast and up-dated prop-
agation information for the c.w. section will be
included in the MAIL-A-PROP forecast to be
issued for the week of November 20. This
special forecast will be sent automatically to
MAIL-A-PROP subscribers,! and will also be
available to non-subscribers for $1.00 and an
s.a.s.e. (airmail if more than 200 miles from
NYC). Requests for this special contest fore-
cast must reach P.O. Box 86, Northport, N.Y.
11768 by November 12.

Contest Tips

Here are some propagation rules of thumb
that should be useful in working DX during
November, especially during the c.w. contest
period, as long as propagation conditions turn
out to be normal or better.

During and shortly after sunrise, good DX
conditions are expected on 20 meters, in prac-
tically all directions. Also check reception at
this time form the south and west on 40, 80 and
160 meters,

From a few hours after sunrise until late
afternoon good DX conditions are expected on
both 15 and 20 meters. Try 10 meters during
the hours of daylight for some openings towards

*11307 Clara Street, Silver Spring, Md. 20902

IMAIL-A-PROP forecasts are issued weekly in
newsletter format. They contain a forecast of
day-to-day propagation conditions, band open-
ings, continent-by-continent DX tips, short-
skip forecasts, and VHF and sunspot data. An
annual subscription of 60 weekly issues is $20.
Send an s.a.s.e. to MAIL-A-PROP, P.0O. Box
86, Northport, N.Y. 11768 for a sample copy.
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LAST MINUTE FORECAST

Day-to-Day Conditions Expected For
November, 1973

Rating & Forecast Quality

Propagation Index . .. ... (4) (3) (2) (1)

Date November

Above Normal: 5, 8, 22, A A B C
24, 27

Normal: 1, 3-4, 6-7, 9-11, B C D E
18, 20-21, 23, 25-26, 28,
30

Below Normal: 2, 12, 15, C D
17, 19, 29
Disturbed: 13-14, 16 D D E E

Where expected signal quality is:

A—Excellent opening, exceptionally strong, steady
signals,

B—Good opening, moderately strong signals with
little fading and noise.

C—Fair opening, signals between moderately strong
and weak, with some fading and noise.

D—Poor opening, signals weak with considerable
fading and noise.

E—~No opening expected.
HOW TO USE THIS FORECAST

1. Find propagation index associated with partic-
ular band opening from Propagation Charts ap-
pearing on the following pages.

2. With the propagation index, use the above table
to find the expected signal guality associated with
the particular opening for any day of the month.
For example, all openings shown in the Charts with
a propagation index of (4) will be good on Nov. 1,
fair on Nov. 2, and good Nov. 3-4, ete,

For updated information dial Area Code 516-883-
6223 for DIAL-A-PROP, or subsecribe to MAIL-A-
PROP, P.O. Box 86, Northport, N.Y. 11768.

the southeast, south and southwest.

During the late afternoon and early evening,
20 meters should be the best band for DX
openings. Some fairly good openings should
also be possible on 40 meters during the early
evening, towards the east and south.

During the late evening and early morning
check 40 meters for some fairly good openings
to many areas of the world. Some DX openings
should also be possible on both 80 and 160
meters during the hours of darkness and sunrise.

Short-Skip Charts

This month’s column contains a Short-Skip
Propagation Chart for use in the continental
United States and Alaska and Hawaii for dis-
tances between approximately 50 and2300miles.
Special charts for use between the mainland and
Alaska and Hawan are also included. The fol-
lowing are some typical examples showing how
the Short-Skip Chart can be used.

Example 1: What is the best rime to keep a
schedule on 15 meters between a station in New
York City and one in Denver?

a, First measure the great circle distance be-
tween NYC and Denver on an appropriate map
or globe. It is approximately /1600 miles.

b. Next enter the Short-Skip Chart under the
column heading marked “Distance Between Sta-
tions—(Miles)”, for the range 1300-2300 miles.

c. Note the various times and forecast quality
ratings given in the box at the intersection of
the vertical column marked 1300-2300 miles
and the horizontal column marked 15 meters.




The highest quality occurs between 12 and 14,
with a rating of (4).

d. The time of highest quality, 12-14, is the
time at the path mid-point. Since NYC is on
EST and Denver on MST, the path mid-point is
on CST. This corresponds to 13-15, or / to 3
PM. EST in NY.C.or 11-13, or 1l AM, to 1
P.M. MST in Denver. This would be the best
time period to schedule a QSO between Denver
and N.Y.C. on 15 meters.

Example 2: What is the best band for work-
ing between Seattle and Los Angeles at 3 p.M.
Seattle time.

a. First measure the great circle distance be-
tween Los Angeles and’Seattle on an appropri-
ate map or globe. It i1s approximately 1100
miles.

b. Next enter the Short-Skip Chart under the
column heading marked “Distance Between Sta-
tions—( Miles)"”, for the range 750-1300 miles.

3 pP.M. Seattle time is 3 pP.M. PST, or 1500 in
24-hour time. Since both Seattle and Los An-
geles are in the PST zone, the time at the path
mid-point will also be 1500 pst. Under the
750-1300 mile vertical column, check the qual-
ity figures at 1500 for each horizontal “*Band”
column. Use the second of the two quality fig-
ures appearing in the parenthesis since the dis-
tance between Los Angeles and Seattle is closer
to 1300 miles than 750.

c. A quality figure of 1 is found for 10 meters
at 1500 pst; 3 for 15 meters; 4 for 20 meters;
2 for 40 meters; 0 for 80 meters and 0 for 160
meters, Twenty meters, therefore, would be the
best band to use between Seattle and Los
Angeles at 3 p.M. Seattle time.

Sunspot Cycle

The present sunspot cycle continues to de-
cline slowly. The Swiss Federal Solar Observa-
tory reports a monthly sunspot number of 20
for July. This was the lowest level of solar ac-
tivity reported for any month since December,
1965. This results in a smoothed sunspot num-
ber of 50, centered on January, 1973.

A smoothed sunspot number of 30 is now
forecast for this month,

V.H.F. lonospheric Openings

Some auroral-type v.h.f. ionospheric openings
are likely to occur during the month, especially
when ionospheric conditions on the h.f. bands
are below normal or disturbed. Check the “Last
Minute Forecast™ at the beginning of this col-
umn for the days that are most likely to be in
these categories during November.

Two short but significant meteor showers are
expected during November, which should make
possible some meteor-scatter type openings on
the v.h.f. bands, The Taurids shower, lasting for
a day or two, should peak on November 4 with
an expected count of about 15 meteors an hour.
A second shower of about the same intensity,

How To Use THE SHORT-SKIP CHARTS

1. In the Short-Skip Chart, the predicted times of
openings can be found under the appropriate dis-
tance column of a particular Meter band (10 through
160 Meters), as shown in the left hand column of
the Chart. For the Alaska and Hawaii Charts, the
predicted times of openings are found under the
appropriate Meter band column (10 through 80
Meters) for a particular geographical region of the
continental USA, as shown in the left hand column
of the Charts. An * indicates 80 Meter openings.
Openings on 160 Meters are likely to occur during
those times when 80 Meter openings are shown with
a propagation index of (2), or higher.

2. The propagation index is the number that ap-
pears in ( ) after the time of each predicted open-
ing. 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
forecast is made, and the second to the greater dis-
tance. The index indicates the number of dawys
during the month on which the opening is expected
to take place, as follows:

(4) Opening should occur on more than 22 days

(3) i <. “ between 14 and 22 days

(2) . - “ between 7 and 18 days

(1) RS ' “  on less than 7 davs
Refer to the “Last Minute Foreeast” at the begin-
ning of this column for the actual dates on which an
opening with a specific propagation index is like'y
to oceur, and the signal quality that ean be expected.

3. Times shown in the Charts are in the 24-hour
syvstem, where 00 is midnight; 12 is noon; 01 is |
AM.: 13 is 1 p.M., ete. On the Short-Skip Chart
appropriate standard time is used at the path wmid-
point. For example, on a circuit between Maine and
Florida, the time shown would be EST; on a circuit
between NY and Texas, the time would be CST since
the path mid-point, and use the appropriate stand-
ard time. Times shown in the Hawaii Chart are in
HST. To convert to standard time in other USA time
zones, add 2 hours in the pPST zone, 3 hours in MsST
zone: 4 hours in CST zone: and 5 hours in the EST
zone. Add 10 hours to convert from SHT to cMT. For
example, when it is 12 noon in Honolulu, it is 14 or
2 P.M. in Los Angeles; 17 or 5 P.M. in Washington,
D.C.; and 22 ¢MT. Time shown in the Alaska Chart
are given in GMT. To convert to standard time in
Alaska and other areas of the USA, subtraet 10
hours in the Alaskan Standard zone; 9 hours in the
Yukon zone; 8 hours in PST zone, T hours in MST
zone, 6 hours in CST zone, 5 hours in EST zone. For
example, at 20 gMmT it ig 12 Noon in Juneau and 15
or 3 p.M, in NYC.

4. The Short-Skip Chart is based upon a trans-
mitted power of 75 watts c.w. or 300 watts p.e.p. on
sideband: The Alaska and Hawaii Charts are based
upon a transmitter power of 250 watts ew or 1 kw
p.e.p. on sideband. A dipole antenna a qguarter-
wavelength above ground is assumed for 160 and 80
meters, a half-wave above ground on 40 and 20
meters, and a wavelength above ground on 15 and
10 meters. For each 10 db gain above these reference
levels, the propagation indexr will increase hy one
level; for each 10db loss, it will lower by one level.

5. Propagation data contained in the Charts has
been prepared from basie data published by the
Institute For Telecommunication Sciences of the
U.S. Dept, of Commerce, Boulder, Colorado, R0302.

called the Leonids, should take place between
November 16 and 18. It’s expected to peak at
an hour or so past midnight, EST, on Novem-
ber 17.

The fall seasonal improvement in trans-equa-
torial (TE) propagation is just about over, but
some T.E. openings may still be possible on 6
meters between the southern tier states and
South America. Best time to check is between
8 and 11 p.Mm., local time. During periods of
exceptional conditions, an occasional T.E. open-
ing may extend into more northerly states.

Good luck in the c.w, section of the CQ
World Wide DX Contest, and please let me
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HAWAII
Openings Given in Hawaiian Standard Time+t

Conditions for the CQ WW DX C.W.
Contest look good. It will be Above

Normal on Nov. 24, and Normal on

15 20 $0/80
NQV. 25. To: Meters Meters Meters
oS | foa2 “i 0810 (2 | oa12 (1) | 1821 ‘%E
. - 10-12 (2) | 0810 0 1) | 18-
know how the special Contest propagation fore- 12-13 E1 %g-%a ;g 12-}3 2) | 21-02 ég
-14 3-15 (8) | 02-03
casts work out. G - 14-15 (1) | 15-16 (2) | 08-04 (1
, George, W3ASK 16-17 (1) | 19-28 (1)*
23-02 (1) | 28-03 (2)*
. . | 03-04 (1)*
CQ Short-Skip Propagation Chart Central 08-10 (1) | 06-07 {1 06-07 Ez 17-19 (1)
UBA | RS il via] wes
13-14 -13 (4
November and December, 1973 181408 | 1218 g,; = {,3( i
\ b ) 14-16 (2) | 13-15(4) | 03-04 (1
Local Standard Time At Path Mid-Point 1617 (1) | 15-16 (3) | 19-21 (1)®
16-17 (2) | 21-02 Ezgt
(24-Hour Time System) 1718 (1) § 02-04 (1)°
Western 09-11 (1) | 07-09 {1} 06-07 (1) | 17-18 (1)
—— USA 11-14 (2; 09-10 (2) | 07-08 (2) | 18-20 (2
Meters Distance Between Stations (Mile 14-15 (1 {g:{g ; fﬁ:{g E Etg}l ;]
50250 250-750 750=1300 13002300 15-16 (2 16-17 (38 04-06 (2
10 Nil Nil 11-16 (0-1) | 09-11 (0-1) 16-18 (1) | 17-18 (2) | 06-07 §1
11-15 (1-2) 18-20 (1) | 18-19 (1)*
15-16 (1) 19-21 (2)*
16-17 (0-1) 21-04 E:
15 Nil 10-12 (0-1) | 08-10 (0-1) | 07-09 (1) 04-05
12-14 (0-2) | 10-11 (1-2) | 09-11 (2—3; | 1 05-06 (1)*
14-16 (0-1) | 11-12 (1-3). | 11-12 (3-4
:2-14 Ez-g; 12-14 g; g
4-15 (1- 14-15 ALASKA
15-16 (1-2) 15*1$ 2-3)
18-18 (0-1) | 18-17 (1- . . .
I (0-1) 17-18 (1) ) Openings Given in GMT+
18-19 (0-1) :
20 Nil 07-09 (0-1) | 07-08 (1) 06-07 (1) 10 15 20 40/80
09-11 (0-2) | 08-09 (1-3) | 07-08 ;1.2] To: | Meters Meters Meters Meters
11-14 (0-4) | 09-11 (2-4) | 08-09(3)  TEastern Nit | 1718 (1) | 12-14 (1) | 06-12 (1
14-15 (0-3) 11-1424) 09-15 (4-3) USA 18-22 (2 17-21 (1 07-11 1;*
15-17 (0-2) | 14-15 (3-4) | 15-17 (4 22-28 (1) | 21-28 (2)
D | iy | e, - 2ol
gd by ey Central Nil 18-19 (1) | 18-15 (1) | 06-14 (1
A E}]};}) 20-22 (1) USA 122-23“ %) g:zzgfz 07-12 (1)
-0
40 07-08 (0-1) | 07-08 (1-3) | 07-09 (3) [ 07-08 (3-2) {} 22.00
08-09 (1-2) | 08-09 (2-3) | 09-14 (3-1) | 08-09 (3-1) 00-02 fg
09-16 (3-4) 09-15{4-3111 u-mﬁz} 09-14 EM] i _L 02-03 (1
16-17 (2-3) | 16-17 (3-4) | 16-18 (4 14-16 (2 - +
17-18 (1-2) | 17-18 (2-4) | 18-20 (3-4) | 16-17 (4-2 ggﬂ““ Nil %ﬁ_‘%{' gf }3:%3 {;’ gﬂ; (1)
18-20 (0-1) | 18-20 (1-3) | 20-22 (2-3) | 17-18 (4-3) 21-23 (3) | 20-21 3; lon 3
20-02 [0*2] 22-02 (3] 18-20 'l]' 23-01 [2 21-23 H) 12-14 (2
04-07 (1-3) | 22-00 (2-8)
00-02 (2) 01-02 (2) | 04-09 {1
02-04 (2-3) 02-04 (1) | 09-12 2
04.07 (3) 1 | 12-14 (1)
80 | 08-18 (4) | 08-09 (4-2) | 08-09 (2-0) | 08-16 (0)
18-19 (8-4) | 09-16 (4-1 ns—mu-ng 16-18 (1-0
19-00 (1-2) |16-18 (4-2) | 16-18 (2-1) | 18-20 (3-2
00-07 (1-8) | 18-19 (4-3) | 18-19 (8) 20-04 (4-3
07-08 (2-8) |19-00 (2-4) | 19-20 (4-3) | 04-06 (3-2)
00-07 (3-4) | 20-04 (4) 06-07 (2-1)
07-08 (3) 04-06 tm; 07-08 (1)
06-07 (4-2
I | 07-08 (3-1)
160 07-09 (3-2) |07-09 (2-0) | 07-09 (1-0) | 06-19 (0)
09-11 (2-0) |09-17 (0) 09-17 (0) 19-20 (2-1)
11-17 (1-0) |17-19 (2-1) | 17-19 (1-0) | 20-21 (3-2)
17-19 (3-2) |19-04 (4) 10-20 (4-2) | 21-04 (4-2)
19-07 (4) 04-06 (4-2) | 20-21 (4-3) | 04-06 (1)
06-07 (4-1) | 21-04 (4)
04-06 2-1;
' 06-07 (1-0

“Indicates predicted 80 Meter openings. Openings on
160 Meters are also likely to occur during those times
when 80 Meter openings are shown with a forecast
rating of (2) or higher.

tSee “How To Use Short-Skip Charts” in box at begin-
ning of this column.

Note: The Alaska and Hawaii Propagation Charts are

“Sure you deserve a hobby. Why not collect

intended for distances greater than 1300 miles.
For shorter distances, use the preceding Short-
Skip Propagation Chart.

match covers
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Special Honor Roll

All Counties
#106—Robert L., Dyson, KOAYO, 7-26-73.

THE “Story of The Month” for November is:

Jerome H. Fischer, W2KXL
(All Counties =80, dated 7-19-72)

As many of you will remember, Jerry and
XYL, Dot, were hosts to a fine get-together on
May 23, 1971 at his FB ham QTH and a photo-
graph of many of the County Hunter guests
(including Roy, ZL1KG and XYL Lil) and
a list of them can be found on pages 86 and 88
of CQ, September 1971,

Jerry is a great one to talk to in person, or
on the air on c.w. or phone, but it is like pull-
ing teeth to get him to put some data into a
letter—but Bertha, WA4BMC kept after him.

His first ticket was obtained in 1938 and he
operated 2%2 and 5 meter mobile as well as
fixed 40 c.w,, also 80 and 160 phone.

In 1942, before going into the service, he
operated as WINAY in the Boston area 22
meter mobile, as he had no place for a fixed
antenna.

Four and one half years were spent in Army
Communications, teaching code and radio fun-
damentals, repairing Army rigs, etc. . . .

Jerry worked 7 mHz when the net got started,
working W4BPC for many counties and many
others like K3FFJ, K30RP, W4EXI (K6ZA-
K4ZA), WAIZR, K7JWZ, W5S5HDK, K5HDK,
WA4CHK, K4LSP, K¢IFL, WA2QMF, WA2.-
RWP, W5DAU, KIIIK, WAPKDG, WPKZZ,
KS8CIR, WAOLRQ, WSWUT, W6JHV (Yes,
many have been left out).

He has also done his share of mobiling
(alone and with others) giving out many many
counties, He well remembers the time (on a
mobile trip) that George, WA4FGX requested
a telegram for a fast confirmation of a much

*P.O. Box 73, Rochelle Park, N.J. 07662

/ . PROGRAM
’

BY ED HOPPER,* W2GT

USA-CA HONOR ROLL

1000 500

308 K1VSJ ........ 0958
WBIELH ....959
10Z2Q .............960

2000
WBJDPD ... %gé K1VSJ

WAYLMK
1500
WBADPD .....230

K1VSsJd ......281

needed South Dakota County—but the best
Jerry could do was to send smoke signals from
one of the Indian Villages, as he was in the
middle of no-where, Hi . . .

Dean, K7JWZ made a special trip to give
Jerry his last county, and Dean has done this
for many many other County Hunters.

Jerry helped start the 80 meter Net with
WA2HGL, K2KQC, K3CRC, and K3FFI.

He has worked many famous people on Nets,
including General Lemay, Senator Barry Gold-
water, Martin Block (silent key, but at one time
the most famous broadcast disc jockey in New
York City), and Bill Leonard of CBS.

Yes, it is a most interesting hobby, if you
don’t take it too serious, he says.

Jerry greatly enjoys the yearly Conventions,
where you meet all the fine people you have
been talking to for years. Everyone has a good
time, you talk to people like they were your
kinfolk—yes, a great mixture of people from
the cities, country, mountains and plains.

»
» 4
T F
wilfi
-

-.__'_"" i

Steve, K5KDG & Uncle Ben, W5HDK the only
County Hunters who have attended all eof the

July 4th meetings and the first mini one Jackson,
Miss.
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Worked Half USA On 6 Meters.

Jerry also chases DX on c.w., Phone, ATV
and SSTV. Operates all bands including 144
and 432, also does much phone patching. Runs
1500 p.e.p. and 1000 c.w. to a 5 element beam
from a great QTH.

He is getting close to retirement from his
own business, which is Industrial Hardware and
has been at it going on 53 years. However, his
son, now out of college over 2 years is doing a
fine job—so he might have taken over the
business by the time you read this,

Jerry waited until June 1965 to apply for
USA-CA-500-#499 and with all his other in-
terests, which have kept him plenty busy, he
acquired All Counties #80, July 19, 1972,
(Happy and fruitful retirement, Jerry! Ed.)

Awards Issued

In the midst of trying to move to a new
QTH, Bob Dyson, KOAYO found time to apply
for All Counties #106, dated 7-26-73. As this
is being written he is moving to: Rt. 1, Box
230M, De Soto, Kansas 66018.

WBODPD, Club station of the Mobile Ama-
teur Radio Awards Club, Inc., acquired USA-
CA-1500 & 2000, endorsed All Mobile, All
S.S.B. Yes, you guessed it, the paper work also
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WAPUS Award of Mass. Chapter, NAHC.
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became the job of Trustee, Bob, KPAYO, but
I'm sure that Skip, WAOWOB did most of the
operating.

LeRoy Ullrich, WAPLMK was issued USA-
CA-2000.

Howard Bromberg, K1VSJ applied for USA-
CA-500, 1000 and 1500 all endorsed All 14
S.S.B.

Cliff McCoy, WB9ELH won USA-CA-500.

Elvio Pizzo, I§ZQ made USA-CA-500 en-
dorsed All A-1.

Awards

WHUSA-6: Worked Half of the USA on 6
certificate is being offered to help stimulate
activity on 6 meters. Requirements: A signed
statement that applicant has worked 25 states
on 6. List of stations and states worked. Com-
plete rundown of your equipment. A self-ad-
dressed, stamped envelope. Send to: Richard
Maltzman, 7 Hampton Road, Sharon, Maine
02067. Oh yes, Richard’'s call is WAINRT.
U.S. Naval Research Laboratory Certificates/
QSLs: In my column in CQ for February 1973
I had full data on the 50th Anniversary year
(1973) for NRL and a letter in June CQ by
Ray, W6MLZ with slight correction of some of
the history. Certificates were awarded to the
moon bounce amateurs received on NRL’s 150-
foot antenna during the 21 January, 30 March,
and 1 April tests. All those heard during the
tests have received certificates, Certificates are
awarded to any amateur working 5 or more of
the NRL amateurs, either on different bands or
different stations or any combination, during
1973. Special 5 color QSLs will also be issued.
Stations are W3BLC; c.w., s.s.b.,, RTTY, W3-
MFJ, W3SRA, W3WOX: v.h.f.,, W3SFY, W3-
BDK: SSTV, WA9GVK, WB4YTU; EM.E,,
W3KE: Operation NRL stations W3NKF - W3-
KVC. Write to: H. O. Lorenzen, W3BLC,
Superintendent, Space Systems Division, Naval
Research Laboratory, Washington, D.C. 20390.
Worked Hamburg & The Harbours Of The
World: Hamburg is Germanys “Door to the
World”. To increase the friendship between
amateurs around the harbour of Hamburg and
radio amateurs throughout the world this
(WHHW) diploma was created. It may be
obtained by all licensed radio amateurs and
s.w.l.s who satisfy the following requirements
(no band, mode restrictions).

1. Contacts with amateur radio stations in 40
different sea and ocean harbours all over the
world in at least 4 of the 5 continents, but not
from the applicants own country.

2. Contacts with 10 amateur radio stations
around the Harbour of Hamburg from at least
5§ different “DOKS”. (The following DOKS are
valid: E02, E07,E13, E14 E 16, Z 97, Z 27,
Z 28). DOKS E 07 or Z 27 must be included.
All contacts from January Ist, 1973 or later are
valid.




The diploma consists of black Epoxy-copper
clad board with beautifully etched partial-view
of Hamburg-Harbour, Applications with GCR-
List (certified by 2 licensed amateurs), 1 QSL
of applicant and the fee of DM 10, or U.S. $4.00
or 17 IRCs to be sent to the Award Manager of
issuing club OV-Harburg: Kurt Stegert, DK4-
HD, 21 Hamburg 90, Soltauer Ring 10, XIV.,
Germany. Postal check account: Hmb 393 60-
203 Stegert.

Worked All Prefixes — United States: This
WAPUS Award sponsored by the Massachusetts
Chapter, National Award Hunters Club for
working U.S. call prefixes found in the U.S.
section of the call-book. (W1, WB2, K5, KL7,
WA9, KZ5, etc.). The Award is issued in 3
classes. Class A—work 48 prefixes. Class B—
work 32. Class C—work 16. Submit application
with GCR list showing date, time, band and
Mode. No date or time limit on contacts. Any
“special event” U.S. prefixes count. Fee for
basic Award is $1.00. Seals for higher class
cost 10¢, except no charge for higher class
seals at time of application for basic award. All
awards are free to B/P. Awards will be en-
dorsed for band and mode. If application is
made for an additional band or mode, fee is
25¢C as an additional certificate will be issued.
Also available to s.w.l.s. Make checks or money
orders payable to “Mass. Chapter N.AH.C.”
IRCs accepted on a ratio of 10 to a dollar.
Apply to Awards Custodian: George J. Hayes,
WI1DOM, 29 Belmont St., North Quincy, Mass.
02171.

The Worked All GI Award: Issued for contact-
ing 2 stations in each of the Counties in North-
ern Ireland—Down, Antrim, Armagh, Derry,
Fermanagh and Tyrone. Applicants outside
Europe need only one confirmation from each.
Send GCR list and 10 IRCs or $1.00 to: (New
Custodian) L. M. Lyske, GI3CDF, Erinbrook,
Killarn, Newtownards, Co. Down, Northern
Ireland. (Sorry to report, so late, the passing of
Frank A. Robb, GI6TK after a long illness. He
was very active and also custodian of this
Award—foto page 91, CQ for June 1968. And
he was custodian of the White Stick Award—
foto page 101, CQ for May 1968).

PJ Activity Month: To celebrate the 25th an-
niversary of VERONA, the amateur radio
association of the Neth., Antilles, December
1973 has been designated PJ Activity Month.
PJ stations will be on the air as frequently as
possible during the month and VERONA mem-
bers will be allowed to use a special PJ1 prefix
for the month of December only. Special QSLs
will be sent to all QSOs with PJ1 stations. The
beautiful Curacao Certificate, which is normally
issued ofr working three PJ2 stations at any
time plus a fee of $1 US or 10 IRC’s, will be
sent free for working three PJ1 stations during
December. Applications, with QSO details
should be submitted no later than Feb. 1, 1974

NRL Award to OZ3FYN, Club Station operated
by OZ9CR- leading 1296 EU Group.

(airmail please!) to: VERONA, P.O. Box 383,
Curacao, Neth. Antilles.

Editors Notes

Sorry, but I still get material too late to use,
my deadline is 90 days. This November column
was written the first week in August.

Also sorry that I can NOT get needed QSLs
for overseas amateurs and s.w.ls. I do get many
such requests, in fact one s.w.l, sent me a list
of over 100 QSLs he needed. I can NOT help
except to plead for all amateurs to QSL and
realize that s.w.ls need the QSLs for Awards,
just the same as licensed amateurs.

For membership in the Fox-Tango Club
(not a dance organization) and receive the
monthly Newsletter on Yaesu Equipment, send
s.a.s.e. to Milton Lowens, WA2AOQ (by error
listed as WA2AOO in August CQ), 3977-F
Sedgwick Ave., Bronx, N.Y. 10463.

Remember, for full details on MARAC, Inc.,

[Continued on page 74]

NRL Award to WIAW for working W3KE, W3-
NKE, W3LB, W3DZZ, W3BLC.

November, 1973 o CQ e 71




S

BY GORDON ELIOT WHITE#*

N ow that the Government is trying to sell
surplus again, instead of smashing it in its drive
to “demilitarize” everything, a few newer items
are showing up in the usual channels. I have
found units of TT-522/ARC-96, an airborne
teleprinter and its ground equivalent, TT-513,
and also some AN/FRR-60 dual diversity high-
frequency receivers. I discussed the AN/ARC-96
gear last month. Right now I will give some data
on the FRR-60, As you can see by the photo it
is not exactly a solid-state device, and it oc-
cupies a pair of seven foot relay racks.

The FRR-60 was built by Technical Material
Corp. about ten years ago. More than 160 of
these sets were installed, and a few others were
made for other users. They appear to be sold as
surplus now, in bits and pieces. Considering their
size and weight (288 pounds each receiver, plus
a 660 pound rack) it is not surprising that the
FRR-60’s are broken down into components
when they are surplused.

*1502 Stonewall Rd., Alexandria, Va. 22302

S &

Th; Technicui Materials AN/FRR-60 dual diversity

high-frequency receiver.
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In any event, the various items have been
turning up separately, and the lucky new owners
have hastened to write to TMC Corp in search
of data, notably the tech manual. The book for
the entire set however weighs in at about ten
pounds. TMC did not print any extra copies, SO
it cannot furnish free manuals, The book can be
bought at a commercial rate of $150, I under-
stand.

W2AZA, who handles these inquiries at TMC,
advises me that anyone who wants to set up the
FRR-60 had better find all the components and
wire it together the way it was designed to be
assembled. Although some of the parts can be
used separately, it is not easy, and the master
oscillator is not a home-brew project for most
people.

The FRR-60 is also known as the DDR-5A
in commercial practice. It covers the tuning
range 2-32mHz and can receive single sideband,
independent sideband, amplitude modulation,
a.m. Equivalent, c.w., m.c.w., Frequency Shift
Keying, FAX, Pulse, and phase signals.

The coverage is divided across eight bands,
continuous coverage or synthesized in 100 cycle
steps, Automatic Frequency Control, visual
monitoring, variable audio filtering, i.f. band-
pass selection, and tuneable i.f. notch filtering
is provided.

The set has two receivers, each consisting of
a tuner, TN-376/UR, a control synthesizer and
frequency standard, O-941/UR; visual (CRT)
monitor, IP-641/UR, Automatic Frequency
Control module, C-4099/FRR-60 (v); 1.f. am-
plifier, AM-3295/FRR-60; detector and audio
amplifier AM/3296/FRR-60; variable notch fil-
ter, F-711/FRR-60; power supply,
PP-341/FRR-60; Audio Filter, F-712/FRR-60;
speaker, LS-491/FR; audio switch panel
SB-1865/FR, and the cabinet, CY-3567/FRR-60.

The tuner, which covers the h.f. bands in
eight segments and has four stages of r.f. ampli-
fication, could be used together with a home-
brew 1750 kHz 1.f. system, but its stability
would probably be poor, according to W2AZA,
who notes that the FRR-60 uses a very stable
reference frequency in the O-941/UR generator
to stabilize the first local oscillator, Without
the standard, it is impossible to obtain the
design stability of one part in 108,

The audio amplifier could be used by itself,
but it would be nothing but a tube-type ampli-
fier, and is not very special by itself. The rest
of the units, obviously, are specialized, and useful
solely as designed.

The i.f. signal from the tuner is, as mentioned,
1750 kHz, and in the i.f. amplifier, a second
mixer converts down to a 250 kHz second i.f.
before detection in the audio amplifier section.

The visual monitor operates on the 250 kHz
i.f. and is used as a tuning device for very ac-
curate work such as narrow-band RTTY, FAX,
s.s.b., etc.
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« ELECTRON TUBES « Military Electronic

| - semiconbuctors |, cERmen

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Fas

w W
Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

FREE CATALOG

CRAMMED WITH GOV'T SURPLUS
ELECTRONIC GEAR

BC-348 RADIO RECEIVER

200-500 Kc & 15 - 18 Mc. B-Tube
6-Band Communications Receiver, Excel-
lent Used, with tubes and Dynamotor

Checked out.............. EEI

B8C-603 FM RECEIVER

Converted for 35-50 mHz. 10 preset pushbutton
channels or manual tuning. Complete with 10
tubes, checked out, like new.................ee.... $36.50
AC Power Supply, New............ccccoeennnrninneess 314,95
DM-34 12V Power Supply, New.................. $ 4.45
DM-36 24V Power Supply, Exc. Used......... $ 2.25
Technical Manual...........ccoovvvieieeeeresessssssssnsns $ 2.50
Set of 10 tubes for BC-603 Receiver............ $ 5.95

Partial list of contents

ARC1 ART13 BC640 SCR284 1G-34A CODE KH‘:EI. | self=contained, automatic,
reproduces code proctice signals from poper rope.
ARC3 BC189 BC728 SCHEOE Sto 12 WPM Built=in specker. Brand new with tech
ARCS5 BC344 RAX SPR2 manual, tokeup reel and AC line cord. L *
AHC? BCE‘IOA SCH274 TBW | Code practice topes for above P.U._ R, 524'501
and many, Many MOTe.....c.cceeeveieiieneeranennens BC-1206-C RECEIVER Aircraft Beacon Re-
e ! , ceiver 200 to 400 Kc. Operates from 24V DC 1.5A.
This is a book literally loaded with schem- Continvous tuning, vol control, on=off switch and
atics for all the clOrrently pbpular pieces phone jock. Very sensitive, Compoct.
. of surplus gear. Most amateurs are well Complete with tubes, NEW...0veevveea. $12.50

aware of the problems encountered in pur-
chasingseemingly inex pensive surplus units, APN;:I_ FM TRANSCEIVER 400-500 Mc. $9.95

only to-find that no schematic diagram is R-4/ARR-2 RECEIVER 11 TUBE, NEW, $8.95

available.
G & G RADIO ELECTRONICS COMPANY
COWAN PU B LISH I N G CU HP- 45 Warren St., Dept. Q-O; New York, NY 10007 Ph 212-267-4605
|4 vanderventer Ave., Port Washington, o DA AL DR 58208 Sy pck 1o BHA# Sars ard e AL
s ¥y N Y 11050 b16-883-6200 4 : pprets :
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DIGITALLY-TUNED RECEIVERS:

R-389/URR: 15-1500 KHz, OK grtd, w/book 375.00
R390: 0.2-32 MHz, OK grtd, w/oper. book 495.00
R390A adds mech. filters il " 595.00
AN/WRR-2: 2-32 MHz, OK grtd, w/book 750.00
CV-591A SSB Cornv., 4556 KHz, OK, w/book 137.50
Nems—Clarke No. 1670 FM rcvr 55—-260 MHz w/bk  195.00
OCT-3 TTY FSK deviat. meter/rcvr, new 49.50
WWVE 60 KMz rcvr/comparator OK, w/book 295.00
MOTOROLA 3 MHz Osc., 5 parts in 10" 199.50

99.50

AlL 30 MHz rcvr/amplif/atten. calibrator

HIGH-SENSITIVITY WIDE-BAND RECEIVER
COMMUNICATIONS ® BUG DETECTION
® SPECTRUM STUDIES

381000 MHz AN/ALR-5: Consists of brand new tuner/
converter CV-253/ALR in original factory pack and an exc.
used, checked OK & grtd main receiver R-444 modified
for 120 v. 50/60 hz. The tuner covers the range in 4 bands;
each band has its own Type N Ant. Input. Packed with each
tuner is the factory inspector’'s checkout sheet. The one we
opened showed SENSITIVITY: 1.1 uv at 38.4 mhz, 0.9 at
133 mhz, 5 at 538 mhz, 4 1/2 at 778 mhz, 7 at 1 ghz. The
receiver is actually a 30 mhz IF ampl. with all that follows,
including a diode meter for relative signal strengths: an atten,
calibrated in 6 db steps to —74 db, followed by an AVC
position; Pan., Video & AF outputs; switch select pass of
+200 khz or +2 mhz; and SELECT AM or FM! With Hand-
book & pwr-input plug. All ONlY  ...cceecierneeccssssssssnnss 375.00

295.00

30 MHz PANADAPTER OK grtd

Attention!

Buyers, Engineers, Advanced Technicians: We have the
best test-equipment & oscilloscope inventory in the country,
so ask for your needs . . . don’t ask for an overall catalog. . .
We also buy, so tell us what you have. Price it.

R. E. GOODHEART CO., INC.
Box 1220 CQ, Beverly Hills, Calif. 90213
Phone: Area Code 213. Office 272-5707

WANTS TO BUY
All types of military electronics equip-

ment and parts. Call collect for ¢ash offer.

SPACE ELECTRONICS divisian of
MILITARY ELECTRONICS CORP.

Upper Saddle River
(201) 327-7640.

76 Brookside Drive,
New Jersey 07458 /

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

NEWS - NEWS - NEWS - NEWS

FCC- ARRL-DX-FM-SSTV-160-TFC
International Friendship - Emergency

Communications - Public Service

Worldradio: NEWS

2509 Donner - Sacramento,CA 95818

oo
o
=0

SUBSCRIBE TODAY
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Nominal input is 50 ohms, unbalanced, Noise
figure is rated 6 db or better over the band, i.e.
with a 1 microvolt signal and a 7.5 kHz band-
width, the output signal to noise ratio is 15 db
or better.

I.f, selectivity can be adjusted from 250-7500
Hz upper or lower sideband to 1 kHz sym-
metrical, in nine steps. Audio filtering down to
100 Hz is available.

The cabinets contain special cable-wind
motors to retract the wiring to each module
after it is pulled out for servicing.

The AN/FFR-60 is obviously not everyone’s
dish. There are not a lot around, but there have
been a few dismantled, and a complete one
showed up in amateur channels in England re-
cently. A lot of readers may find parts of the
set in their local surplus store, and at least now
you will know what the heck you have. If any-
one wants to write to me and tell me what parts
he has, I'll be glad to keep a “clearing house”
on what components are around and advise who
has what,

I have a visual monitor, and I plan to build a
small converter from 455 kHz to 250 kHz and
use it as a tuning indicator with my R-390-A
receiver. W

Awards [from page 71]

Nets, addresses, Net controlling, County Hunt-
ing in general, etc. . . . send legal size s.a.s.e.
with 24¢ postage on it to: Bertha Eggert, WA4-
BMC, P.O. Box 6811, Southboro Station, West
Palm Beach, Florida 33405,

Especially for c.w. County Hunters (YES
there are MANY), Jim Hoffman, KI1ZFQ
issues a monthly CW County Hunting News-
letter. He also has some of those County Hunt-
ing Manuals which were prepared by WB6IFA /
VE6. Cost $1.50, write to Jim at 42 Gresham
Street, Milford, Conn. 06460.

If you have a spare minute and have quest-
tions or general information, write and tell me,
How was your month? 73, Ed., W2GT.

Contest Calendar [from page 65]

Also note that a new European Trophy has
been added, for high man on 14 mHz c.w.,
which brings the total up to 28 Trophies and
Plaques world wide.

Since we are now in a period of uncertain
propagation it is highly recommended that you
check George Jacob’s Column or subscribe
($2.50 per month) to MAIL-A-PROP, Box 86,
Northport, N.Y. 11768 for the latest forecast.
For the very latest last minute forecast use
DIAL-A-PROP, 516 883 6223.

I'm a little apprehensive for conditions this
year, we are now approaching the bottom of the
solar activity cycle but maybe we’ll hit a couple
of fair days,

Good luck, see you in the pile-ups.

73 for now, Frank W1WY
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SPECIAL OFFER FOR CQ SUBSCRIBERS ONLY

Our circulation department has made an exhaustive study of the costs involved in processing

renewal subscriptions. This study indicates that the average short term subscription renewal

costs approximately $2.00, taking into account postage, printing of renewal forms, labor, etc.

We feel that this is an extreme waste, and that the money would be far
better in the pockets of our subscribers. Since CQ enjoys a renewal per-

centage of about 80% each year, the savings will be substantial for the

amateur fraternity as a whole.

Thus, we offer present subscribers only, the opportunity to place low-cost,

long term subscriptions, while the present subscription is still in effect.

The cost of these subscriptions will be $12.00 for the first three years

extension, and $3.75 for each additional year thereafter. Not only will the

CQ long-term sub save you substantial money, but it will reduce drastically

the possiblity of computer errors on future renewals.

This offer may be made only on the special post card printed on the maga-

zine mailing wrapper which is used for subscriber copies only. We may have

to withdraw this offer at any time, so prompt action is suggested.

Dick Cowan, WAZ2LRO
Publisher of CQ
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Math’s Notes | from page 57 ]

that he has over 100 machines in stock for $14
each, F.O.B. New Mexico. All are in good con-
dition and personally checked out by Bill. He
also has copies of the original Western Union
Shop Manual for $3.80 postpaid, and by the
time you read this, may have new replacement
exciter lamps for a dollar or two. You might
write to him if you are interested.

In addition, the Double K Company, 40 Cali-
fornia Avenue, Medford, N.Y. 11763, has
completely converted machines—ready to go for
$99.50 each, They are fully aligned with auto-
matic sync as per my articles. You can also
write to them for additional details. In both
cases, please mention CQ and MATH'S NOTES.

Until next month, happy computing.
73, Irv. WA2NDM

SSTV [from page 48]

If the goal was not for everyone, even less
so 1s the hardware I built to reach the goal.
My junkbox is different than yours. What I
will try to do is to go into detail on those
building-block pieces that are a bit out of
the ordinary and might find a useful place in
someone else’s solution, Let’s start at the
top of last month’s list.

I wanted to get up to 3 people “on
camera” at one time. To do this with two
people proved fairly easy. With two chairs
side by side, at a distance from the camera
where both people fall within the field of
view, there is enough facial detail. Putting
3 chairs in a row stretches things a little too
far. Adding a third chair directly behind
the row of two, in the middle, does work
however. The lens-to-people distance is
about 3.5 or 4 feet for this, using a 12.5 mm
FL lens. As shown in fig. 1, the camera is
mounted atop the monitor. Proper camera
to subject distance is also seen to be a good
viewing distance for the 5” CRT. The tripod
head camera mount makes it easy to center
and tilt the camera.

The solution to the audio pickup problem
was three headset/boom mike combinations
(Telex CM-610). The ceramic mikes in
these units are not the noise cancelling type,
but they are kept close to the lips no matter
how the head is turned, and the voice to
background noise level is kept adequately
high, These units are much less expensive
than the aircraft variety. Each headset is
supplied with a muting switch in the cord
so than an individual can kill his own mike
if he wants to.
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The next several items on my list of goals
found their answer in the control system il-
lustrated in figures 2 thru 5. I chose an I.C.
logic control system partly because I had a
number of I.C.’s on hand, and partly be-
cause I wanted to do the most important
switching with a small hand-held unit (see
fig. 4). I guess the convenience of operating
a Carousel slide projector via its remote
control unit was my inspiration. If you can
control a projector that way, why not an
independent sideband slow-scan station with
several audio and video sources? Things
actually turned out so well that a non-
technical guest can easily run the station
once the transmitter is tuned, etc. This, of
course, gives the guests a much greater sense
of participation. They are “running things,”
not you. (By the way, do you really want
your wife or girlfriend to become a ham?
Who sits in front if the rig and throws the
switches during those few times when she
talks on the air? She can legally do every-
thing under the present rules, so long as you
are in the background observing. Let her do
the whole thing and see what happens.)

One of the complications in my situation
was the desire for ISB compatability in the
control system as well as the rig. When
communicating with a SSTVer not having
ISB, everything must be sequenced in one
sideband. When transmitting ISB, the same
voice and picture sources are used simul-
taneously. This control unit permits the
operator to connect VOICE (headsets), phone
PATCH, CAMERA, TAPE, or AUXiliary input
to the primary transmitter audio input(chan-
nel “A”). Channel “B” is the input for the
other sideband, and pressing the appropri-
ate button will connect CAMERA, TAPE, AUX,
Oor VOICE to that transmitter input. These
are all momentary contact pushbuttons that
trigger latching-type logic circuitry which
keeps the function switched after the button
is released. Pressing any button also discon-
nects the source formerly connected to that
input. A rocker switch is used to switch
from transmit to receive. The button under
the thumb in fig. 4 resets the 10 minute
station ID timer. The *‘c. MON™ button con-
nects the SSTV monitor input to the camera
output, and turns the camera lights on, for
as long as the button is held down. This
allows the operator to check and adjust the
camera before putting it on the air.

Figures 2 and 3 show front and rear




views of the rack mounted part of the con-
trol system. The top 5%4” rack panel is the
power supply and power control unit, It
supplies +24 v.d.c. unregulated, and+12 v.
regulated d.c. to the control eircuitry. It
also holds the solid-state power switching
relays, and a.c. outlets (switched and un-
switched) : The lower 7” panel holds a large
Veroboard containing the logic and audio
switching chips, as well as the headset mic-
rophone mixer, audio monitor amplifiers,
and phone patch circuitry. Separate VU
meters monitor the audio levels going to the
channel “A"” and “B"” transmitter inputs, and
the phone line. Two groups of status lights
near the meters show at a glance which
source is feeding which channel.

A row of rotary switches along the bot-
tom of the panel perform set-up program-
ming and pre-switching functions. On the
far left is the PATCH control that selects
what will be fed into the phone line. This
can be the normal channel “A” receiver
output, the amplified headset vOICE output,
or the “A” or “B” signals to the trans-
mitter, depending on the purpose of the
patched call.

The next switch controls the input to
the video monitor. Normally, it would be
set at the position which causes the monitor
to switch back and forth automatically
between the transmitted signal in one
channel, and the received signal in that
same channel. Other positions allow mon-
itoring of CAMERA, TAPE, and AUX outputs.
These functions are particularly useful
when preparing taped “programs.”

The next three switches involve the tape
recorder. (I use a stereo reel-to-reel re-
corded.) In one position of the TAPE IN
switch, the recorder inputs are connected
to the receiver outputs. In another position,
to the transmitter input channels. In a
third, they are automatically switched from
transmit to receive. This latter mode per-
mits recording both ends of a QSO. The
TAPE ouT switch allows either tape channel
to feed either transmitter audio channel,
or either tape channel to feed both trans-
mitter channels simultaneously. (This would
give a DSB transmitter output, legal if the
input is voice, but not if SSTV. Only one
sideband can contain SSTV.)

The far right hand switch allows the
AUX input to be fed by a flying-spot scan-
ner, or any one of several spare audio or

0 & 9 ELEMENT
YAGI ANTENNAS

5 ELEMENT YAGI 9 ELEMENI
GAIN: 12 db. GAIN: 16 db.
Model: MY-144-5 Model: MY-144-9

Matching system incorporates a 200 Ohm
folded dipole with a 4 to 1 coaxial balun.
Element length is adjustable for critical

YAGI

tuning.

VERTICAL GROUND PLANE ...

with special custom features for

150 to 170 MHz.
Gain: 3.4 db. compared to 1/4

wave grﬂund plane. Power Rated:
1 KW AM; 2 KW P.E.P. SSB.
Frequency Range: 144 - 148 MHz.
with special custom features for

150- 170 MHz.. VSWR: 1.5/1 or

better at resonance.

DIPLOMAT - 2
Model: DI-2

DIPLOMAT SPECIAL :
Model: DI-2A ) |

e

N
]!

For detailed specifications, see
your authorized Mosley Dealer
or write Dept. 212 . ..

Ms/eq Elithom2s e

4610 N. Lindbergh Blvd., Bridgetor, Mo. 63044
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video inputs. On the top panel are two
center-off toggle switches, The upper one
permits the camera lighting to be always
off, always on, or on when the camera is
feeding the transmitter or monitor. The
lower toggle switch controls Ac for an

auxiliary device — perhaps a second tape
recorder.
Next month: some of the circuitry. .
Vy 73, Cop, WOORX

Keyboard Memory [from page 36]

the schematic below. A single 7410 chip will
do the trick. The 47K resistors may not be
necessary, but add a bit of a safety margin
against noise troubles.

11
9 Q2 13 L
15 1 10
12 6 8
7410
Vce= 14
Gnd = /
13,1, 2 3.4,5 11,10,9
47K 47K 47K
+5 —AAA—4 W\f—] $—AAAN—— +5

5 i il

In addition, Al informs us that should
TVI develop, or should the keyboard be r.f.
sensitive, .001 mf bypass capacitors should
be added to ground at all inputs, outputs,
and power supply leads. Making the key-
board enclosure as r.f. tight as possible is
also recommended.

Conclusion

The memory should cost less than $20.00
to build if the builder is a careful shopper. It
IS easy to integrate into the keyboard and the
pair provide an unbeatable combination. H

Letter [from page 8]

The question that intrigues me is not the
Commission’s reasons for refusing to accept this
particular antenna, but rather why the Commission
hasburdenedthe amateur radio service with approv-
al requirements not deemed necessary in the com-
mercial services. The sad facts for me are that by
strict interpretation of the Commission’s Rules, |
cannot even remove the antenna from the tower
to attempt pattern measurements because that
action would immediately generate a problem with
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the Broadcast Bureau, to whose rules | am bound
regarding the operation and maintenance of the
directional array. After careful consideration, |
have arrived at the point where I am forced to
wonder about the intentions of the gentleman
who directs the attitudes and activities of the
amateur and citizen’s division. What are they
trying to prove? Are they not aware that they may
be implementing attitudes that could eventually
destroy amateur radio if permitted to continue
unchecked along the courses now being pursued?

It is reasonable to question the motives and
methods of the individual who directs that division
when one examines the manner of grossly re-
strictive rule-making being foisted upon the ama-
teur radio fraternity, and compare the same divi-
sion’s activities and attitudes towards its other area
of responsibility, the Citizen’s Radio Service.

The question | raise is not what they are doing,
... that is obvious. I want to know why they are do-
ing it and what factors are the basis for their
totally inequitable attitudes and actions of the
past two years.

During these same past two years, we in the
broadcasting business, have watched while a series
of strikingly well thought out new regulations
issue forth from the Broadcast Bureau... Rule-
making which is infused with the realization that
the state of the broadcaster’s art had advanced to
the point where the existing rules were in dire need
of revitalization. And while there is little doubt
that the new rule-making in the broadcasting
Bureau has much lobby pressure from the industry
behind it, it is difficult to find any strong or serious
opposition to the sweeping reregulation that has
been legislated into broadcasting. Many sacred
cows of broadcast law have been swept into the
musty archives of history in the past two years...
The First Class Radiotelephone License has, for
all practical purposes, been delivered to the tender
care of the Smithsonian Institute since it is no
longer required for anyone except the Chief En-
gineer. The old hassle of taking transmitter read-
ings for the operating logs on a half-hourly basis
has been relegated to oblivion and stations of all
categories, up to and including fifty kilowatt direc-
tionals are now permitted full remotely controlled
unattended operation with readings to be taken
at intervals up to three hours. The previous re-
quirement of daily inspection of the transmitter
site has been relaxed in the simpler cases to once
every five days, and in the more stringent cases of
the remotely-operated high power directional sta-
tion, to once every fifty-four hours. The old saw of
station identification every thirty minutes within
two minutes of the hour or half hour has been re-
laxed to once an hour as near to the hour as is con-
sistent with normal breaks in programming. I could
go on ad infinitum quoting a long series of changes
and deregulation of the past two years, but I think
my point is clear.

While it is obvious that the people in the Broad-
cast Bureau get their paychecks from the same cof-
fers as the people in the Amateur and Citizen’s Div-
ision, it is also obvious that they don’t talk to each
other in terms of common policy guidelines and
philosophy. The latter organization continues to
blithely ignorethe widespread malpractice, violation,
and chaos rampant in the Citizen’s Radio Service
which it is also required to administer, while it con-
centrates huge efforts on what seem to many of us
to be open attempts to put amateur radio out of
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business. Again, I ask what are they trying to prove ?
To require the Amateur Radio Service to follow
rules and procedures not required of comparable
commercial services smacks of some kind of per-
verse thinking. It certainly deserves, if nothing
more unflattering, the title of discriminatory
treatment.

But again, I ask not what are they doing; rather,
why are they doing it? Is not the Commission as a
whole bound to be zealous of the public interest?
Are not these people paid from our own pockets,
servants of the public and thus subject to our over-
seeing and inquiry as to their actions and attitudes?
I, for one, say ves and amen. | am paying their sal-
aries. | am needful of their services. And, as their
employer, | say that the time has come to demand
a full and extensive inquiry into the activities of the
men who are at the head of the Amateur and Citi-
zen's Division.

I have been pained to see, in the past several
yvears,an unhealthy schism develop within the ranks
of amateur radio. Factions dividing the fraternity
have served only to generate animosity among
colleagues and break down the bonds that should
be common among us-- the spirit of amateur radio.
Further, that schism has caused many of us to for-
get the true goals which amateur radio originally
set out to achieve. In useless bickering among our-
selves and between the various factions, we have
lost track of what we are and where we should be
going. We have lost that immense power that lies
in unity and common purpose because we have al-
lowed ourselves to become divided. And unless this
senseless division is healed and until the fraternity
has been reunited in vigorous pursuit of its ob-

OBANK AMERICARD

INTERBANK NO.
Add 7% MN.Y.C. Sales tax. Other areas add applicable Sales tax.

clears the last entry in
case » misiake was
mtl-mrv.

IDEAL FOR ENGINEERS
STUDENTS HOME OR OFFICE

Complete with rechargeable
NiCad Batteries AC charger

and deluxe carrying pouch.

“"l" - For sutomatic
percentage calculations.

Individusl keys for sasy

th follow calcolating loge. Was
Wrosvery), Geid matt 139.95 9 9 95

ply, add and total.
The Summit replaces the conven-
tional slide rule by offering greater
speed and accuracy, plusa memory
system. Besides 8 place accuracy
in all functions, you can solve for
square root, square, reciprocal and
percentage. No. SESB8M.

~ Memory storage

O MASTER CHARGE

EXPIRATION DATE
Add $2.50 shipping, handling & insurance.

convenient locations/

INC

jectives, we will remain ineffective and powerless to
stand up and fight for our privileges which are in
certain jeopardy.

The Federal Communications Commission is em-
powered to regulate the communication art by the
Actof Congress of 1934, as Amended, and I suggest
that every concerned amateur look into this docu-
ment which can be found in many Public Libraries
and is available for a nominal charge from the Uni-
ted States Government Printing Office. See what it
1s that the FCC 1s empowered to do and determine
for vourself whether or not the Amateur and
Citizen's Radio Service Division is living up to
those responsibilities with which it i1s charged. If
you find, as I have, that there are questions to be
answered and satisfaction required, then sit down
and write your Elected Representatives, your Sena-
tors, vyour Congressmen, noted hams who are in the
public eve... and there are many of them. Forget
about which faction you belong to, or which mag-
azine you subscribe to, or which publisher’s views
vou adhere to, or what you feel about this or that
league. Remember that vou are a member of a
unique fraternity of communicators and technicians
and that the really important thing right now is the
survival of the fraternity under honest and realistic
regulation. Don’'task for anarchy... Ask for common
sense application of logic in rule-making.

If enough of us can see the real and hidden dan-
gers in the present situation, there may be hope
vet and time vet. But if we wait for the other guy
to do the job, we will all be lost.

Norman J. Sternberg,
W2JUP/WB2ZWR
Levittown, New York
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Tower Guys [ from page 40]

may have to use a 1 inch pipe hickey to
bend each strut (at the tower leg) to bring

the outer end in a plane with the tower leg
as each guy wire must be in the same ver-
tical plane as the tower leg. (See Photo 2).

The guy wires are secured at the tower
top in any convenient manner, provided the
fastening point is capable of withstanding
guying loads. Check with the tower manu-
facturer on this point. The guy wire may
be almost any type as long as it is strong
enough and designed for real guying . . . not
the cheap aluminum or galvanized iron
types sold for TV antenna installations. I
used 5/ 16 inch steel core aluminum because
it was available as a gift. Stainless steel air-
craft type cable is preferred.

The lower ends of the guys are secured
to the tower base through heavy duty 10”7
aluminum turnbuckles available from Sears.
Photo 3 shows this end of the installation.
In my case, the guys were secured to the
tower 4 feet above ground level since the
tower i1s hinged at this point. Lateral loads
which the guys are taking are thus trans-
mitted to the tower at a point 4 feet above
the ground. In other installations, anchoring
the lower ends of the guys to heavy screw
eyes set securely into the tower’s concrete
base would transmit loads to the concrete
base itself rather than the bottom of the
tower. Use proper cable clamps and thim-
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Photo 2—Close-up of strut installation showing

slight “kick-bend’ in one strut to align strut end

with tower leg. Y-connector joins inner ends of
struts.

80 e CQ e November, 1973

Photo 3—View of the base ends of the guys

showing turnbuckles. Use proper hardware at

both ends of the guys and protective sleeving
where guys pass over struts,

bles on all cable ends and be sure they’re
TIGHT.

The installation as pictured will easily
double the strength of your existing tower
and may serve the following purposes:

1. Strengthen your present tower, 2. Al-
low you to stack more beams on your pre-
sent tower, 3. Let you economize by buying
a shightly lighter free standing tower than
you originally thought you needed, or 4.
Allow you to get those guy wires out of
everyone’s way.

What 1t will not do is substitute for a
well-installed tower or too small a concrete
base. Remember that this form of guying
only strengthens the tower itself, conven-
tional guying strengthens the entire installa-
tion. The ability of a strut-guyed tower to
remain standing in high wind situations is
thus totally dependent upon the size, shape,
strength and mass of the supporting con-
crete base, as well as the nature of the
ground in which it is set. B

CQ Country Chart

A two color, wall-sized country chart 1s
available on poster stock and in large type

for only $1.25 per copy postpaid. Address
request to: CQ DX Country Chart, CQ
Magazine, 14 Vanderventer Ave., Port
Washington, N.Y. 11050.




BUILT-IN
LIGHTNING
ARRESTER
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THE APPROVED LEADING HAM AND
COHHEHCIAL BALU IH THE WORLD TODAY.

"W2AU” BALUN -$:12:95

The proven balun HANDLES FULL 2 KW PEP AND THEN SOME.
L Broad-Banded 3 to 40 Mc.

HELPS TVl PROBLEMS By Reducing Coax Line
;. - Radiation
NOW ALL STAINLESS STEEL HARDWARE. s0239
Double Silver Plated
LMZH{??ES F/B RATIO By Reducing Coax Line
ICK-UP
REPLACES CENTER INSULATOR. Withstands
Antenna Pull of Over 600 Lbs.
BUILT-IN LIGHTNING ARRESTER. Protects Balun
—Could Also Save Your Valuable Gear
BUILT-IN HANG-UP HOOK. Ideal For Inverted
Vees, Multi-Band Antennas, Dipoles, Beam and

uads
HONOBEIHG USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA-
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
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WITH

N oY A W N

£ ¥
gi THE WORLD OVER They're built to last
i BIG SIGNALS DON'T JUST HAPPEN- -
J GIVE YOUR ANTENNA A BREAK v
. ¢ Eulmes :I“(Z mn:ieli. lzlsnmatchgs 50 or 75 ohm un- We'll GUARANTEE
: . alanced (coax line) to or 75 ohm balanced load. :
gy & 4:1 model matches 50 or 75 ohm unbalanced (coax 1C.Other balun, at any
THAT COUNTSI line) to 200 or 300 ohm balanced load. price, has all these

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features.

Tel: 607-369-2985

SAROC

The Fun Convention
hosted by SOUTHERN NEVADA AMATEUR RADIO CLUB, INC. at

FLAMINGO HOTEL CONVENTION CENTER, LAS VEGAS, NEV. 83103 — JANUARY 3-6, 1974
ADVANCE REGISTRATION — $10.50 per person includes:

1. Special room rate of $15.00 plus room tax per night single or double occupancy, effective
January 3 through 10, 1974 while 500 rooms last at the Flamingo Hotel.

Advance Registration drawing ticket for Saturday.

Regular Registration drawing ticket for Saturday.

Complimentary cocktail at the Flamingo Hotel.

Complimentary KENO ticket at the Flamingo Hotel.

Admission to technical seminars, meetings and exhibit area, Friday and Saturda zv

Ticket for admission to cocktail party hosted by SAROC and HAM RADIO MAGAZINE, Friday.
Ladies who register will receive admission ticket for their program on Saturday.

Ticket for admission to cocktail party hosted by SAROC and SWAN ELECTRONICS, Saturday.
Ticket for Flamingo Hotel Buffet Hunt Braakinst with Champagne, Sunday.

Tax and Gratuity on all items 1 through 10 except hotel accommodations.

ADVANCE REGISTRATION with midnight show — $17.50 per person:

Includes all items 1 through 11, plus Flamingo Hotel Midnight Show and two drinks, Sandler and
Young are scheduled in the Flamingo Hotel Main Show Room.

ADVANCE REGISTRATION with dinner show — $21.50 per person:

Includes all items 1 through 11, plus Flamingo Hotel Dinner Show (Entree: Brisket of Beef) no
cocktails, Sandler and Young are scheduled in the main show room,

Advance registration must be received in SAROC, P. 0. Box 73, Bouider City, NV 89005 on or before

=
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December 15, 1973. Refunds will be made if request in writing received in P. O. Box 73 on or before |

January 3, 1974,

SEVENTH NATIONAL FM conference Friday and Saturday, FM Hospitality Room 16/76, 28/88 and
34/94 repeaters. WCARS-7255 and WPSS 3952 special events stations to assist mobile operators.

Mail accommodations request to Flamingo Hotel, Las Vegas, Nevada 89109 — Do it now!
Mail Advance Registration fee to, SAROC, P. 0. Box 73, Boulder City, NV 89005 — Before December 15
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HAMTRONICS /s Cleﬂ headquarters.

Even Santa does his Christmas shopping
at Hamtronics...it's more convenient.

TR-BOOSTER 220 MHZ REPEATER
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Save At Hamtronics
You Don‘t Have To

Pay The Freight
From California

Your SWAN

Credit Card

s Good at
HHamtronics

500CX

Join us on 220-223.74 in|224.74 out
' WA3CAG WA3USJ W3MFY WA3UTI WA3ICS

4033 BROWNSVILLE RD.
'HAMTRONICS “wadesiiss

(215) 75? 2300
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- LAFAYETTE
1974 CATALOG 740

The World's Largest
Consumer Electronics Catalog

Everything In Electronics for
Home, Business, Industry

e Stereo/Hi-Fi Components « Musical Instruments and
Amplifiers « CB & Ham Equipment + Tools and Test Equip-
ment * Police and Fire Monitor Receivers * Public Ad-
dress Systems e Photography Equipment « Semiconduc-
tors, Books, Parts « Plus Much More!

Your Complete

Electronics Buying Guide

Lafayette Radio Electronics
P.0. Box 10, Dept. 33113
Syosset, LI, N.Y. 11791

l NAME

| ADDRESS
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FALN] SHIOP

HEREEREREREREREEEREREAEREREEEREEEN

FREE TO CQ SUBSCRIBERS

RERERREERRERRERERRERERIREREEEEEES

Advertising Rates: Non-commercial ads are 10
cents per word including abbreviations and ad-
dresses. Commercial and organization ads are
35 cents per word. Minimum charge $1.00. No
ad (non-subscriber) will be printed unless accom-
panied by full remittance. Free to CQ subscribers

{(maximum 3 lines per month). Recent CQ mail-
ing label must accompany ad.

Closing Date: The 10th day in the third month
preceding date of publication. Because the adver-
tisers and equipment contained in Ham Shop
have not been investigated, the Publishers of CQ
cannot vouch for the merchandise listed therein.
Direct all correspondence and ad copy to: CQ
Ham Shop, 14 Vanderventer Ave., Port Wash-
ington, New York 11050.

HEATH Hx10 $110, SB620 Scanalyzer, $80, FR4
Freq. meter, $40; Heath Impedance bridge, $75;
Telequipment D54 $475. WB4AUZT, 271 Tollgate
Trail, Longwood, FL 32750,

DXers: Sunrise, sunset times world wide, twelve
months, 50 cents. VE5 XU, 3637 Victoria Ave.,
Regina, Sask., Canada.

SELL: Globe Scout Xmitter 65 watts cw, mint
condition, $45.00. C. Danielson, 311 Hawthorne
Pl., Keokuk, IA52632.

TRADE/SELL: Vivitar 94P sup. 8 movie camera,
$75; Drake ML-2, $200; Regency AR-2, $89:
Wanted: SSB/CW Xmitter/Xceiver., Larry, K3 ROS/4
128 Jean Ave., Albany, GA 31705.

SELL/TRADE: Friden STW-10 & 'Marchant calcu-
lators, $65. Some need clean & adjust $45. Printing
adding machines, $25. Ameco TX62/VFO621
$125. Knight TR-108 $85. Conar TV camera, $90:
1851 Harpers Ferry Percussion Rifle, $750. 1816
Flintlock, $750. FOB WAIMEG, 12211 Valerie
Ln., Laurel, MD 20810.

WANT TO BUY: Complete Collins KWM-2, or
S-Line Outfit, also 30L-1 or 30S-1. Must be clean,
and priced right. Richard Schark, 417 North Ferry,
Ottumwa, IA 52501, (515)682-574].
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QSL'S"“‘Brownie,""W3CJI, 3111 Lehigh, Allentown,
PA18103. Catalog 25 cents.

MAGAZINES FORSALE: CQ/73/QST/HAM RAD-
IO issues at 10 cents each plus shipping —from
Lockheed Ham Club, 2814 Empire, Burbank, CA
91504. Send list and check. Available issues and
any refund due will be sent promptiv.

SAFETY BELTS Tower Climbing, Nylon (new),-
Lanyard/snap (used). $23.50. Link, Rt. 111, Mon-
roe, CT 06468,

SIDEWALK SALE-Every first Saturday-now in its
fourth year. Turn your surplus electronics into cash
at the Southwest's leading ham store-it's FREE!
Electronics Center, Inc., Dallas, TX 75204.

— e

BRAILLE DIALS for the blind (at cost) on Drake
Transceivers and Drake twins and VFO's. Remove
knob, slip on Braille dial and replace knob, that's
all. Please state model type. $2.00 ea. P.Pd. Ver-
L‘nga?di;age. WBEXJ, 1969 Manz St., Muskegon, MI

Speaking French? | am interested to find teachers,
students or individuals not necessarily fluent in
French willing to speak French on Ham Bands
with high school students. Catalina Radio Club,
3645 E. Pima, Tucson, AZ 85716.
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ADULT BOOKS: Radio Telegraph Op's Lic. Q&A
Manual by Kaufman, printed 70 by Hayden. New,
never used. $5.50 ppd for Comm. Telegraph Lic.
}I“E:?eﬂ Shong, KSULB, 11847 E. 16th, Tulsa, OH

‘E s1grs// one

Ham Radio needs ?uud public relations. Publicize
all the worthwhile things hams are doing. Send me

copies of articles. WAl GFJ, Gade 17 Whitney, East AT LAST! A service manual covering the
Hartford, CT 061138. Model CX7 and CX7A has been printed and
GALAXY R-530 with filters, $675. Kenwood R- IS ready for delivery.

599 with 6 m converter, $350. W. Vincent, Dover

Plains, NY 12522. RD Box 47. This informative manual includes the ‘A’ modi-

TRADE 16 mm movie camera w/turret head and 3 fications and late production changes. It also in-
lens, cart loading, interested in matchbox, mobile cludes information to improve cross modulation,

transceiver o a ; i - g : . .
R i T NN YOU. 361 LINOTEL Vae sensitivity, AGC action and transient suppression,

ville, CA 95688,
200 POUNDS: CQ-73-Electronic World, some issues plus other information such as phone patch hook-

missing. No duplicates. Make offer. W0 LFH, Harold up, identification of accessory connection points
Roth, 602 W. Nebr., Algona, IA50511. and a simplified tune-up procedure. The manual is

SELL: 3600-0-3600 Plate Xfmrs 1 Amp $30, with uality offset printed with a durable cover and
110/220 pri fob SB-101 CW filter, $15. WOAIH, ] mz d P

Paul Bittner, 814 4th St., Virginia, MN 55792, Comb-dound.

COLLINS R388, excellent and unmodified, with Order by mailing $25.00 check or money order plus

Tuannduxa.l. 51 lﬁéa.)'mfjgﬂ', -Tuﬁarﬁ'.‘:nisg E 3 25'"522;.&‘.’-.'11? postage and handling (Midwest and Eastern states,

St., Woodland Hills, CA 91364. $2.00; Western states, $1.50). Calif. add 6%.
Getting into photography. What have you. State PUBLISHED BY

price and condx. Jon Hart, WB2RTA, 26 William | B THOMAS ADVERTISING CO.
715 Silver Spur Road, Suite 210
Rolling Hills Estates, California 90274

WANT: 71 ARRL Handbook, trade for $2, dozen
old ham mags or "'72 callbook and Fall '72 supply.

;—llasrggg, WBZ0CS, 12 Croftan Ct.,, Malverne, NY (213) 377-7284

ALSO - MANUALS FOR
WANT: Manual for TS-326 A/U test osc. Buy or
borrow to copy. Also Jan '61 issue of 73. WAS- s STANDARD COMMUNICATIONS
JEH, 23 Coolidge Ave., Columbus, OH 43228. SR-C806 AND SR-C826

IDEAL STANDBY RECEIVER: Heath GR-78 160
thru 10 meters plus the broadcast band and the
long wave aviation weather band. Operates on AC

or self-contained automatically charging battery.
Kit sold for $129 .95, Built and in excel. shape, just
$99. WOJKL, 860 Maple Tree Lane, Wadsworth, IL
60083. {213)662-2354

“The distinctive Warning Signal”™

VERTICALS FOR SALE: Hy-Gain Mod. 18HT
Hi-Tower verticals, $100.00 ea. Must pick up at my
Qth, will not ship. J. Shank, 21 Terrace La.,
Elizabethtown, PA 17022.

MEMORY-MATIC 500 Keyer; 800 bit storage,
plus new Vibroplex Paddle, $150.00. H. Richard-

son, 1109 Dakota SE, Albuquerque, NM 87108. Introductory
SELL: HYGAIN 3 element 15 mtr beam model Price A
Eyaaa |i3%'u£§gT:ﬁr;? sugr;iteémgy Ct., Buffalo Size 67 x5 X
rove . -4 :
; ELECTRONIC SIREN ES-900
SELL: Heath Digi Prop R/C with 4 Servos, $140. ;
Want Drake R4&T4 X series. KOYRL, Joe, 914 E. Now being used by:
“C", North Platte, NB 69101. Vol. firemen, aux. police, boats, fire
BOOKS: 1 A&P Mechanics manual by SWENG, alarm systems, burglar alarm systems, etc.
'68 used. $2.50 ppd. Comm. Radio Op’'s Q&A The EARSPLITTER ES-900 emits a loud,
Lic Guide, AmecoCat. No. 901, $1.10. New, printed attention-getting, penetrating, rapid yelping
'71. J. De Shong, KSULB, 11847 E. 16th, Tulsa, sound, just like the new sirens used on the
OH 74128. latest police, fire, and emergency vehicles
BC221 2-20 MHz freg. meter, $50. Pye Elect No moving parts 10 wear out or rust!
22 W 2m base station ?5&. WA2 KWB, 26 Valley L"' tone varies from low to high
View Road, Trenton, NJ 08620. m'"'""_““_,"‘ 1 amaew Wem bt
SELL: Astatic *‘G" Stand like new, $11; Swan VX- N Sesis 4 430 & velt N
2 VOX access,$26.00.Simpson260 VM exc, $22.50. batteries. :
Others. W2 ASI, 15 Kensington Oval, New Rochelle, Optimum voltage is 13 voits D. C.
NY 10805. Electronic and sluminum trumpet
horns are built into one integral unit

SELL OR TRADE: Leeds-Northrop W-S Bridge, which is totally weterproof.
Model KS3011. want Millen G.D.O. Model 90651. When YOU nead attention..... get EARSPLITTER
KS RME, POB 74, Ingram, TX 78025. Also available as car theft alarm .......... $39.95
WANTED: Swan 350 with or w/o power supply. el Choel \
W4 ZKH, Don Rose, 11 Ivanhoe Circle, Greenville,
SC29607. HUUSE OF PUWER

P.O. Box 306 Merrick N. Y+« 11566

SUBSCRIBE TODAY RS el R sttt it e SR e el SR
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CQ ALL DXERS

de W3KT QSL SERVICE

You need a DX QSL service—although you
may not realize it!

What is a DX QSL Service?

A QSL service will take your DX QSLing
off your hands by forwarding your QSLs
to DX stations.

Why can’t you do it yourself?

You can, if you have lots of time, money,
and all the information on where to send
the cards.

But why the W3KT QSL SERVICE?

W3KT has been running his QSL service
for over 11 years. In the meantime other
such services have come and gone, while
W3KT QSL SERVICE keeps getting bigger
all the time. There must be a reason.

What is the reason?

The W3KT QSL SERVICE has proven to
be dependable and efficient. Handling
QSLs is W3KT's full time activity. He is an
active DXer. He has 349 countries con-
firmed and is tied for the top position on
the CW/Phone DXCC Honor Roll. He has
also earned 5 Band DXCC.

How does this service work?

You send the QSLs for your DX QSOs to
W3KT. Do not address them. If the DX
station has a stateside QSL manager, your

SL will be sent to him with an SASE.

e reply that comes back to W3KT is
passed along to your ARRL QSL Bureau.
Send an SASE for additional information
on QSLing via QSL managers. Other QSLs
are sent to the foreign QSL bureaus, or
if necessary, direct. The large volume of
cards received makes it possible (and
necessary!)] to send out your cards
promptly.

How much does it cost?

Twenty five cards per dollar, if whole
dollars are sent, and you need not send
all 25 cards at the same time. For sums less
than a dollar the rate is 5 cents per card.
There is no membership fee.

Why don't you try this service?
Thousands of DXers use it.

W3KT QSL SERVICE

Box 66, Valley Hill Road,
Malvern, PA 19355

e CQ e November, 1973

QSL CARDS printed on Super-High Gloss Card
Stock from $8.95/1,000. Full-color catalogue and
samples; $1.00. Lijon Graphics, Box 48, East
Longmeadow, MA 01028.

FOR SALE: TEST EQUIPMENT. Send SASE for
list of equipment. Northern Communications &
gE;;ziﬁ:ment. Inc.,, P.O. Box 1000, Auke Bay, AK

WESTERNUNIONDESK-FAXTELEFAX TRANS-
CEIVERS: Several extra machines (checked out),
£14 each, shipping collect. Bill Johnston, 1808
Pomona Drive, Las Cruces, NM 88001.

QSLS. SECOND TO NONE. Same dag service.
Samples 25 cents. Ray, KTHLR, Box 331, Clear-
field, UT 84015.

RUBBER ADDRESS STAMPS. Free catalog. 45
type slt :e. Jackson's, Box 443 F, Franklin Park,
IL 60 .

Have your QSL or business card made into a paper-
weight for $5.00 plus .50 postage. | also have a
line of specialty and gift f)aparweights. Free info.
Jﬂhnﬁsr:.ﬂlliller, Dept. M, 614 Myrtle St., Elkhart,
IN 4 4.

JEHOVAH'S WITNESSES whoare amateurs, please
write Bob Ellis‘:waﬂ.d UQQ, 160 Lagoon Road SE,
Winter Haven, FL 33880 or call (813) 293-3595.

TRADE Comm 16mm AMPRO movie project w/
ampf silent or sound on film incl spkr & C/Cases
want mobile transceiver or what have you. 367
North West, Vacaville, CA 95688.

FOR SALE: DX-35, Code Oscillator ‘6 er'', Ant.
Tuner, KOAHL, 1631 Westminster, Mexico, MO
65265.

200V coils for 160 m. wanted. Sell or trade CV-31D
diversity RTTY t.u.with a.f.c., etc. W. Waldschmidt,
WAICYW, Box 163, Cannelton, IN47520.

TRADE OR SELL: HW100 and HP13A; MT600
2 meter fm; LM13 freq. meter; 2 EL quad. What
have yvou. Al, W6 NOS, 26803 Fond du Lac, Palos
Verdes, CA 90274, 213-378-0110.

WANTED: Diagram or manual for RCAF receiver.
AF/URG-60, C. Crist, 25 Winter St., Nahant, MA
01908,

WANTED: Out-of-print record or album contain-
ingthe song, "‘Princess Papula has plenty of Papaya"
Advise price, RPM and condx in 1st letter. Dr. W.C.
Hess, W6 CI{, POB 19, M, Pasadena, CA 91102.

WANTED: 75S1, 32S1, AC supply. Advise lowest
acceptable price. Letters answered. WASb AHF
17494 Via Alamitos, San Lorenzo, CA 94580.

WANTED: Solid State FM rig, price, condx, 1st
Itr; Sell/trade collection ham gear & prof test egu if'
SASElist. W4 API, Box 4095, Arlington, VA 22204.

WANT: W2JAV RTTY TU, reasonable but good
cond. J. Wagner, 2175 Wagner Dr., Rt. 2, Box
142 A, Caro, M1 48723. Give P.P. price.

WANTED: B&W Portable Whip Antenna (Mod.
370-10). Tom Dornback, KIMKX, 2515 College
Road, Downers Grove, IL 60515.

WANTED: Motorola Precision Selectivity Model
Recvrs, PE116C or PE116 D. Must be in good work-
ing condx, converted or unconverted. WBE NLM,
146 Schonhardt, Tiffin, OH 44883.

WANTED: Old Battery Radios of the early "20's.
Need not be in working ocndx. Also want crystal
sets and early wireless equipment. Write price and
model number. McKenzie, 1200 W. Euclid, Indian-
ola, 1A 50125.

WANTED: CV 591 A manual, main chassis, and
front panel for R-390A, E. Sjolander, Jr,, Box 262,
Ashland, WI 54806.

FOR SALE: Collins 755-3B with 800 cycle filter,
mint. $500. Heath 1G62 color bar and dot gener-
ator, $65. R. L. Sipe, K8SDQ, Box 157, Will-
shire, OH 45898.




YAESU FT DX 400 — $449.00. New tubes, will
deliver most major cities or pick up in LA. Herb,
da_r y (213) 653-2250 collect, Box 1975, Beverly
Hills, CA 9021 3.

WE BUY LATE MODEL COLLINS-DRAKE-SWAN.,
Top prices cash. Associated Radio, 8012 Conser,
Overland Park, KS 66204, Call: (913) 381-5901.

NCX3 with AC power supply, $125. DX60A and
HR10 $50 each or $90 pair. All with manuals and
operating. Bob, WNIPUC, (603) 926-8211, NH.

SELL OR TRADE: Hasselblad 500c camera with
accessories, $1250.00 or factory sealed new 75S3C
or make offer! SASE for more info. Jim, K4 YBB,
942 NW 116 St., Miami, FL 33168.

TRIO-7200 (Drake TR-72) 2m FM transceiver w/
crystals, mike, mobile antenna, mike. New $250
H. Fine, W6NYI, P.O. Box 67354, Los Angeles,
CA 90067. (213) 277-1261.

F_CC type test answers general advanced extra
first second class, $10. Specify. Dixie Tec, Box
8352, Savannah, GA 31402.

WANTED TO BUY: Collins KWM2. For Sale:
31285, 30LI, PM2 and Sig F2 Ac supplies, all
mint. Marty,’ (215) 884-6010. Jenkintown, PA.

ADULT BOOKS: 1 Radio Op’'s License, Q&A Man-
ual, 7th Ed. By Kaufman, printed '71 by Il-_:wla den.

$4.50 ppd. New. De Shong, KSULB, 11847 E. 16 th,
Tulsa, OH 74128,
KWS-1, 75A4 rec. 3000 series ser. no. Gud condx.

Write Pete Ebie, WA6HZN/6, 6521 Cordoba Rd.
Number 35, Goleta, CA 93017. (805) 968-6183.
Best offer $750 plus.

MODEL 28LA-1 TTY: 3 speed 60/75/100 wpm
ear shift; 120 AC motor, $100. W7 MKB, 802 N.
odney, Helena, MT 59601.

WANTED: Info on 160-meter coils for Central
Electronics, 100V transmitter. W7JI, 235 E. 15th
St., Tempe, AZ85281.

SALE:Drake TR-4,$400; L-4 linear, $500. Both in
mint condx and have brand new finals. Swan mod
530 SolidState Rcvr.5 to 30 MHz, $650. WAB VF K.
Springfield, OH 45506.

FOR SALE: Knight TR-108 and VFO 2 mtr
transceiver AM. 117VAC/12VDC PS. K6THQ, P.O.
Box 3344, Industry, CA 91744,

WANT: W2JAV RTTY TU-- reasonable but good
cond. J. Wagner, 2175 Wagner Dr., Route 2,
Box 142A, Caro, MI 48723. Give P.P. price.

FOR SALE: SB401; DX60 with VFO; Heath 400
Hz filter; Allied SX-190. WB8 HWF, 546 Oakwood
Ave., Newark, OH 43055,

YOU PICK UP: Hy-Gain 215B (231) 17.8 db gain
2-meter beam; also Hy-Gain 5BDQ 10-80, with
traps and all but wire, $10 for either. Gene, WAS-
ETK, 817 West 11th St., Littlefield, TX 719339,
(806) 385-4167.

SELL OR SWAP: SX101, SX-42, Motorola 41v,
BC-221, HW32A. Want HF Transceiver any condx.
E. Sjolander, Jr.,, Box 262, Ashland, WI 54806.

WANTED: Probe MN2000. Sell: Heath SWR AM-2
$9. Harold Cushing, WELXZ, 5224 Bobbie Ave.,
San Jose, CA 95130.

FOR SALE: Collins 75A4 s/N5200 2.1 Khz, 500
cle filters and speaker. Very good condx, $400.
Slﬂlﬁcgé 163 Ledgewood Cir., Roch., NY 14615

SELL: Heath HW17,$105. HD10 kevyer, new, $35.
HG-10 vfo, needs work, $20. WA2PWI, Ralph
Uttaro, 118 First Pl,, Brooklyn, NY 11231,

SELL: Webster Band Spanner mobile ant, $15.

Collins S56ElI D.C. supply, $65. A. Bell, Slick-
ville, PA 15684,
WANT: info on Signetics Dolby "'B" chips. W.

Adams, Box 324, Fishkill, NY 12524,

WANT TO MEET
SOME OLD-TIMERS ?

NEW VINTAGE RADIO BooOK
Re-live the early days of wireless and
radio. Over 1,000 pictures. 1887-1929.

RADIO COLLECTOR'S GUIDE
Over 50,000 useful facts. 1921-1932

ORDER NOW! Send check to
McMahon’s Vintage Radio, Box 2045,
Palos Verdes Peninsula, Calif., 90274

Vintage Radio, hard cover $6.95 O
Vintage Radio, handbook 4.95 O
Radio Collector’s Guide 395 O

California residents add 6% State Sales Tax

Name
Street _____ 2
SRV i State___Zip

THE IDEAL HOLIDAY GIFT!

|

CASH PAID . . . . . FAST!

For your unused TUBES, Semiconductors, RECEIVERS,
VAC,; VARIABLES, Test Equipment, ETC. Fair Dealings
since 1938. Write or call now Barry, W2LNL

BARRY ELECTRONICS, 512 Broodway, New

York, N. Y. 10012, (212-WAS5-7000) (We buy

factory terminations & from individuals).
T sesnnene

THENEW  MINI-PAGE

PAGING SYSTEMS ®

MP110A (110 VAC)
MMP12A (12VDC)
ALSO SWR POWER MONITORS

SPARCOM,INC.
BLDG 114 FT. BROWN COMPRESS
BROWNS VILLE, TX 78520

ONLY $8

DISTRIBUTOR INQUIRES INVITED

SELL OR TRADE: Hallicrafters S-76, $30; Elmac
RF-67, PMR-7, PSR612, and AC/PS., $75.00.—
Command xmtr 7-9mc and P/S. $20.00. Gonset
Converter 3.5-30mc. $10.00. WNSJXD, 900 No.
Willard, Altus, OK 73521.

T-SHIRTS with your call in 4" letters. State color
and size, $3.50. Bill Zandrew, K9VPS, 3110 Wis
consin, éarwyn, IL 60402.

CLEGG 27 B-4 sale. Excel. cond., $350.00, 6 mos.
old. Touch Pad, $35.00. HMd{ to use w/or w/o
Clegg 27B. WAIUAR/4, 35 Metropark, W., Colum-
bia, SC 29169 orcall803-794-1507.

FOR SALE: KWS-1, Number 1451, $850. 75 A-4
Number 4856, 0.5, 3.1, 6.0 filters, spkr, $525.
Others. James W. Craiag, 29 Sherburne ve., Ports-
mouth, NH03801.
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The New HAM-MATE™ Directional RF Wattmeter is a direct
descendant of the famous model 43 THRULINE® — the pro-
fessional standard of the industry. Designed specifically for the
serious radio amateur, three models currently available measure
forward and reflected power in the following ranges:

4350: 2000/200W, 1.8-30MHz (160 meters to 10 meters)
4351: 1000/200W, 1.8-30MHz (160 meters to 10 meters)
4352: 400/40W, 50-150MHz (6 meters, 2 meters)

All have an Insertion VSWR below 1.1 in 50-52 ohm lines, a
minimum of 20dB Directivity, 8% Accuracy, S0-239 female
UHF connectors and carry the 12 months guarantee of all
Bird instruments.

ONLY $79 (plus $1 shipping)
Also available at Henry Radio, Hamtronics, etc.

BI R ELECTRONIC

CORPORATION

30303 AURORA RD.- CLEVELAND (SOLON) OHIO 44139
Phone 216-248-1200 « Cable BIRDELEC

. E o .-f
.
e
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CRYSTAL BARGINS

Depend on . . .

We supply crystals
from 16KHz to 100
MHz. Over 6 million
crystals in stock.

SPECIAL
Crystals for most am-
ateur 2-Meter F.M.
Transceivers:

$3.75 Each

DIVISION OF BOB
WHAN & SON
ELECTRONICS, INC.

2400 Crystal Dr.
Fort Myers
Florida 33901
(813) 936-2397

Send 10¢ for new
catalog with
oscillator circuits
and lists of
thousands of
frequencies in
stock.

SPECIALS! CRYSTALS FOR:

Frequency Standards

100 KH: (HC13/U]) $4.50

1000 KH: (HCG6/U) 4 .50
Almost All CB Sets. Trans. or Rec 2.50

(CB Synthesizer Crystal on request)

Any Amateur Band in FT-243 1.50

(Except BO meters) 4 for 500
80 Meter Range in FT-243 2.50

Color TV 3579545 KH: (wire leads) 1.60
4 for 500

Inquire about quan-
tity prices. Order di-
rect. Send check or
money order.

For first class mail add 15¢ per
crystal. for airmad add 20¢ ea
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SWAP: Motorola mobile dynamic mic, for Crystal
or ceramic mobile mic, bug, speedkey, or E‘
K4EXF, Marx, 215 E. lllinois Ave., New Port
Richey, FL 33552.

MINT: Drake R-4B, 160 meter, WWV. $350.
WAIHFN, Joel Peisach, 20 Bulkley Rd., Sud-
bury, MA 01776.

SELL: New 811A porcelain tube sockets. 4 at
$3.50 postage paid. WA4 RDV, 1145 Kerns Ave. SW
Roanoke, VA 24015.

TRADE: Mint 1200w Swan Linear for Heath SB-
200, So. Cal. only. Will pick-up. John Larson, RT.
1, Box 105 8B, Rosamond, CA 93560.

SELL OR SWAP: CV-591 A/URR SS5B rec. conv.
|.F. input 225-1500KHz as is with manual. K8-
HWW, 33727 Brownlea Sterling Hts., Ml 48077.

SELL: Drake 2NT manual and cables, mint condx,
$95. J. G. Swaney, 10534 California Ave., Aurora,
OH 44202. (216) 5626747,

WANT: Weston Model 301 meters regardless of
condition. Will trade for or pay cash. James Fred,
Cutler, IN 46920.

CHESTER COUNTY (Penna) ARC meets last
Thursday in West Chester. For information, call
W3IHUS, 827-7374.

FOR SALE: ARRL Handbooks, 1947, 57,59,53,
51 and 62. $3 each fob. 1937-1938 Jones Haad-
book, $5 each fob. Douglas, W6 CUG, 2254 Pepper,
Concord, CA 94520.

DON'T USE YOUR WATCH! Buy a readable 24 -hr
wall clock from us. Battery or electric. Steve
WB5BNM, 1524 N. Okla.,, Shawnee, OK 74801.

SELLOR TRADE: Tele-Rollic Flex 2-1/4"" sq. neg-
ative with Sonnar F4-135mm lens and case for
FT101 or TS900. Mace, 8600 Skyline Dr., Holly-
wood, CA 90046.

HY-GAIN 5BDQ $%$20; P&H AFC-2 Compressor
$20: HA410 complete, $75. Others. Art Ford,
W2 HAE, 56 Gildare Dr., E. Northport, NY 11731,

WANTED: Hallicrafters HA20 DX Adapter State
price and condx. WA9HRN, 5 Whitehall Ct., Buff-
alo Grove, IL 60090. (312) 537-4655.

SELL: SBE34 transceiver excellent condx. $125.
Mike and book included. Henry Ankeny, 420 S.
16th, Clarinda, IA51632.

WANTED: Hallicrafters T-54 television or similar,
condition unimportant. Sjolander, Jr., Box 262,
Ashland, WI 54806.

SBE-34 transceiver with mobile mount, $250 or
best offer. Also Hustler antennae with 20 & 40 coils
for$35. Rig has about 25 hrs. use. KAFCZ, 620 NE
21st Ave., Ocala, FL 32670.

FOR SALE: AC adaptors, 6 VDC 150 MA, standard
plug,brand new, $3.00 postpaid. K2ZMFY, 2 Nutley
Ct., Plainview, NY 11803.

WANTED: Gonset, sidewinders, any condition., For
sale Heath Mobile KW HAl4, HPl14, $130. WAS
ZCO, 16245 Beechwood, B'Ham, Ml 48009.

FOR SALE: Battery Charger for E.F. Johnson
P. P. (250-0846-001), $10.50. Ross Hansen, WN7 -
TZU, Preston, ID 83263.

CALL LETTER License Plates wanted for collec-
tion. I'll pay postage. Art Phillips, WATNXL, 3401
N. Columbus, Apt. 5-O0, Tucson, AZ 85712.

SON WANTS OLD LICENSE PLATES. No Calif.
lease. Will reimburse postage. WB6 KKI, 217 Santa
ariana, La Puente, CA 91746.

SELL: 2EL Hy-Gain 402-B 40 Mtr. beam, best off-
er. Locals preferred. M. E. Knowles, 9 Brown 5t,,
No. Billerica, MA 01862.

CLEANING OUT text books on propagation,
antennas and other technical subjects. Send S.a.s.e.
for list of bargain prices. George Jacobs, W2 ASK,
11307 Clara St., Silver Spring, MD 20902.




DX150-Realistic for sale. John Loseman, Route 2,
Box 27, Batesville, AR. $75.00.

CANADIANS Free 120 page Electronics Catalog.
ETCO, 464 A McGill, Montreal.

WANTED: Sam’'sCB Series books. Also Internation-
aﬁlhﬁ_?zz;siraq. meter. Stidfole, 820 Summit, Rogers,

FERRIS Model 16 C Standard Signal Generator 50
kc-28 mc, less power supply, $85 plus freight. L.T.
Smith, 3108 N. Lincoln, Stillwater, OK 74074.

HT-44, SX-117, PS-150-120 AC sup, $420; CC-1
witthS*l.SCC-l 6&2 conv., $120. Gonset G-50,
$85.WB2WTJ, 1720 77th St., Brooklyn, NY 11214.

FORSALE: Galaxy GT550 with CAL 25 calibrator
and cnulin% fan, $325. AC550 supply and speaker
$50. WBIIT, 281 Jenny Ln. Dayton, OH 45459,

WANT: Swan 14-C D.C. P.S. unit; and Hustler
80-10 super resonators, bumper mount. and Mast.
Eﬂ;ﬂ;ﬁ.lg?z Euclid Ave., Number 210, Oakland,

HP524Cw/525A 100
als, $375. B&K 415
Graulich, WB2NRU,
field, NJ 08033.

TRADEold 5 ""Hickok scope, working condition, nd
10, 15, 20 meter beam and, or, rotator, working
condx. W9 EBH, FrankH. Carilson, Aledo, IL61231.

FOR SALE: Lafayette Receiver, Model KT-320,
$25. Martin Rexsen, W2FEI, 495 Oxford Rd.,
Cedarhurst, NY 11516. (516) 295-5411.

SOLDER: 1 pound spools USA 60/40 rosin core
size 032, $2.75 postpaid 48 states. KSENL, Ed
Block, Rt. 4, Grandview, TX 76050.

FOR SALE: Halli: HT-37 xmtr, xint cond, w/
manual, $175. Collins- R388(51J) Rel gud cond,
w/manual, $375. Rich, WAGLBA, 518 Sutter St.,
Salinas, CA 93901. 408-449-3395.

DOWKEY Relay 110V $9. Heath SWR $8. CQ-
QST, 5 cents postage 4 X5 Foto Enlarger 16 mm
cameras. New wheel for 1968 Airstream trailer
Frentz, Deerwood, MN 56444, Rt. 1, Box 12.

OLD RADIO and wireless equipment wanted. Early
battery rcvrs, magazines, catalogs, books, handbks,
andcall books. Will pay cash or trade CQ's or QST's
Erv Rasmussen, 164 Lowell St., Redwood City,
CA 94062.

WANTED: TenTec SSB Transceiver matching SS
linear. Must be A-1 es reasonable. SELL:Excint
Heath station console, $59. Excint Viking | w/
VFO, $65. Plus shipping. Lindblom, 512 Grand-
view, Chillicothe, MO. 64601.

WANTED: Any serviceable tuning coils for HRO-
60. Contact WOONL/KL7, 1118 W. Oak, Ft. Col-
lins, CO 80521.

WANT: Schematicformy E.H. Scott Model Number
Q-314 receiver., Set uses p/p 2A3's, p/p 56's &
as55 in theaudiosection. Tubes Number 58 are used
in the RF and IF stages w/ a2 A7 mixer and 56 os-
cillator. The set tunes from 540kc. to 22 Mc.
Orville Schmidt, WI/ITLA, 3812 5th Ave. North,
Great Falls, Montana 59401.

TRANSFORMERS REWOUND. Jess Price, WA4-
E'}EJ'? 5;!; Raehn St., Orlando, FL 32806. (305)
-71251.

WILL BUY for cash if price is right: Your Collins
gear. State type and condx. W4 AIS, 300 Thorn-
wood Dr., Taylors, SC 29687.

GONSET Police hi-low rec., $40. Sig Gen 5-100 mc,
$40, GE 150mc FM xceiver, $25, Motorola quick
call 4 ch decoder, $25. K6 KZT, 4434 Josie Ave.,
Lakewood, CA 90713.

UHF GEAR, VFO xmttr, rcvr, ac p.s. 200 mc
(R48, T30) Al condx, ARC-27, 55 etc. Free price
list. SASE. WA2WYH, 2366, E. 23rd St., Brook-
lyn, NY 11229,

mc plug-in, complete w/manu-
used once, $300. FOB. Pete
1157 Concord Dr., Haddon-

L
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NEW NUTDRIVERS
STOP FUMBLING, SAVE TIME

Exclusive with Xcelite, 1/4” and 5/16” hex socket
magnetic nutdrivers offer the ultimate in convenience for
starting, driving, or retrieving screws, bolts, or nuts.

All types: Midget Pocket Clip, Regular, Extra Long, Super

Long-fixed handle...also interchangeable shanks for
Series 99" handles.

Permanent Alnico magnet. Sockets remain demagnetized.

Won't attract extraneous matter or deflect against metal
surfaces.

New comfort-contour, color-coded handle makes one-

hand driving easy, identifies tools as magnetic.

Sockets specially treated and hardened for use with hex

head,_ self-tapping screws. Finished in black oxide for di-
mensional control and added identification.

F___-——

REQUEST DESCRIPTIVE LITERATURE

nationwide availability through
local distributors

|

|

|

Please send descriptive literature on Xcelite l
Magnetic Nutdrivers. |
name |
address :
city state zip |
Pt A e~ R W PO N RN 4
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SELL: RBA,-B, and -C with P/S and Cables- $100.
HP500B Freq. Meter, $50. UCS300, $20, new L
and N Strip Chart Recorders. Inquire. Trammell,
1507 White Oak Ct., Martinsville, VA 24112.

UNUSED Zero Center Micro Ammeters, $6 PP48.
John,605 Cherry, Vandenberg, CA93437. W7 ZFB.

PRC 10 radio sets, AM 589 amplifier power sup-
ply. Other military types of equipment for sale or
;?E;u M.P. Murphy, 738 Laguna, ElI Cajon, CA

WANTED: Wireless gear, old receivers, msc. parts,
catalogs, etc., regardless of condition. Horvath,
§22 Third St., San Rafael, CA 94901.

Organize & enhance your QSL's with 20 pocket
lastic holders. Two for $1.00, seven for $3.00.
EPABCO, Box 198 Q, Gallatin, TN 37066.

GENERAL RADIO 617-C Interpolation oscilla-
tor for accurate frequen measurements. Excell-
ent working condition, $75. Ranger 1, factor
wired, no modifications, excell. condx., $80. SAS
Ecznrl éiést. wWilBGW, 28 New Haven St., Boston, MA

SELL: N.T.S. Course in color TV. Serv. Delta

CD lgnition System. B.O., W1 AAV, 544 Main St.,
Medford, MA 02155.(617) 391-6029.

ONE ONLY! 4 Chan. RCA ssb/cw/rtty tcvr. 3-15
MHz. Perfect net/mars/comm rig. $125. Pickup
{vl?-lé':ahip. John, 605 Cherry, Vandenberg, CA

WANTED: Robot SSTV camera and monitor. Pls
state condition and price. All replies answered.
L. Langevin, 42 Prospect St., Ludlow, MA 01056.

WANTED: 1945-46 CQ magazines for my collec-

tion. | have extra CQ and QST for sale or trade also.

621 HAYWARD STREET Please send info to WOLV, Carl Hvambsal, 5447
Chicago Ave., Minneapolis, MN 55417.

XFMRS 4500 volt 1.7 amg. 220 tapped primary,
$65. TS175/U $45. TS382C/U $55. FOB A. Begel,
55 Bear Hill Rd., Cumberland, Rl 02864.

SELL: Swan 1200w linear. Excellent. $149. J.
SUPER CRYST q I Larson, Rt. 1, Rosamond, CA 93560.

YAESU: FR-DX-400 FL-DX400 combo. With

Sgr. $495. Excell. condx. Alan Winters, W7 WJP,
20005 10th W, Lynnwood, WN 98036 .

OSCILLOSCOPE: Heath 10-14 8 MHz Triggered

" Sweep delay line, DC coupling, with probe. Like

e « FROM new. $200.00. W2DV, Essex Fells, NJ 07021.

JOHNSON RANGER Il Xmtr, $110. | pay shi
ping. WABONP, 612 Jennings, Salem, OH 44460.
(216) 337-7518.

WANTED: Tri-Band Beam, 40 mtr beam & VHF
Eagis. State price postpaid. Paul, WASJEI, 38251
Imite, Mt. Clemens, M| 48043.

WANTED: Swan 250, 117 XC, state lowest price{
condition & serial number. Sell or trade Heathki

MANCHESTER, N.H., 03103

MFA-22 DUAL VERSION counter I1B-101. Make offer. Richardson, 1109
Also Available MFA-2 SINGLE VERSION R S e
Transmit and Receive Operation: All it FOR SALE: AC adaptors, 6 VDC 150 MA, standard
have both Simplex and R::ntnr Modes plug, brand new, $3.00. Postpaid. K2 MFY, 2 Nut-
Accurate Frequency Control: .0005% ac- ley Ct., Plainview, NY 11803.
curacy : .
. WANTED: Gonset 2 mtr Sidewinder. Gonset 2 mtr
i e 2 R per Gauree 500 w.amp & VHF/UHF gear. Paul, WA8 JEI, 38251
Full 2 Meter Band Coverage: 144.00 to 147.99 Eimite, Mt. Clemens, Ml 48043.
MHz. in 10KC steps )
Fast Acting Circuit: 0.15 second typical set- SELL: Yaesu FTDX-560. In mint condx. Used
tling time only on cw. $400.00 firm. You ship. WIMCJ,
Lngl Impedl;lcn {5%_::!1“1) Outputs: Allow long 19600 DuBois, South Bend, IN 46637.
cable runs for mobiles
« simi AVCOM TN-421 tone burst, $15. Crystals for
Iaz:rpustpurinus Output Level: similar to crystal Drake TR-22. 46/88 88/88, 147.45/75: $6 pr.
Auslander, 1499 'N. Meadow Rd., Merrick, NY
s R, Electronics | |1l%cc.
MFA-22 §275.00

FOR SALE: SB-313 SWL Receiver covering 80,
MFA-2  §210.00 Box 1201 C 49, 40, 31, 25, 20, 19, 16 and 13 meter bands.
Shipping $3.00 Champaign, IL 61820 $275.00. W8TXX, 1733 Santa Maria, Stevensuville,

Ml 49127.
SEND FOR FREE DETAILS |
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SELL: HT44, PS150, SX117, $400. Heath AM2
$10;: Warrior kw $100. BNI $§. Cnmpraam?. $15.
KSMWZ, Box 16099, Ft. Worth, TX 76133.

HEATH SB-401 Xtal pack, unused, $20 delivered.
Charles Smith, Box 543, Conyers, GA 30207.

COLLINS 32S-3 and 516F-2, $575. 75S5-3, $375.
R-4B $325 or make offer. Clem, K8 HWW, 33727
Brownlea, Sterling Hts.,, Ml 48077.

220mHz GEAR: Tecraft Xmtr, H.B.A.C. pwr sup.
and relay, $55, 145in 220 out mixer am, cw, ssb &
fm. 5 w out with p.s. $40.00. Paul, WA8 JEI, 38251
Eimite, Mt. Clemens, M| 48043.

GONSET G-50,%115; Clegg 99 'er, with HA-5 VFO
$75. Both A-1 wanted; Swan 6B Linear. Russell,
19680 Mountville Dr., Maple Hts., OH 44137.

4CX1000/8168, Brand new, in seal pkg., $75.
Eico scope Mod., 425, $25; RCA Voltohmyst-
VTVM, $25; both in very gud condx. WAS YV

314 So. Western Ave,, Springfield, OH 45506.

SALE: SB-220 Linear. Exc condx. $325. Collins
755-1, with spk, Q-multi. $250. K7PBU, 14826
ﬂaldlisnn Way, Lynnwood, WA 98036. {265) 743-

18 QST Binders,$32. CQ, 1946-70, $75. QST 1931-
70, $120. Ganrga Rulffs, KIFTR, RFD 1, Sebago
Lake, ME 04075.

SELL: Used guaranteed PL-172 tubes, $50. Chim-
neys, $8. 4-400 A metal sockets, $6. Chimneys, $6.
Others. Trammell, 1507 White Oak Ct., Martins-
ville, VA 24112,

BARGAIN PRICED: Various integrated circuits
(new) which | did not use for projected projects,
save 60% or more, G, Samkofsky, KIHRU, 4803
Brenda Dr., Orlando, FL 32806.

SWANS00c, excellent condx. with AC and DC sup-
ly. Also Hustler 15M ant. WB2 MAN, 30-A Arleigh
d., Great Neck, NY 11021. (516) 487-7452.

TEN X Members: The Long Island Amateur Radio

Service Chapter meets Wed 2030 GMT and Thurs.
2400 GMT 28.620. Check-ins welcome.

NC303, 6 mtr converter & calibrator Heath VHFI,
rotor .and 6 mtr beam, $300.00. KOHLA, 338-16
Ave, No., Hopkins, MN 55343.

SELL: Hallicrafter S-38-C, good condx, $25.00;
Dynamic mike, new, $5.00; old QST & CQ B
Nastoff, 320 W. 56th Pl., Merrillville, IN 46410.

SELL: Heath Post Marker Sweep Generator IG57 A
mint, $110.00. Heath scope, $90 Mint. Heath
HWI12A 80 transceiver, mint $100. W2GHF, 45
Allen Dr., Woodstock, NY 12498,

MUST SELL: Swan FM-2x with A/C sup & mike.
Factory xtals. Mint condition. $225 or best offer.
WA3IRJM, 1180 Ruxton Rd., York, PA 17403.

FOR SALE: Drake R4 Recvr, $250.00. Heath HW-
7 QRP rig, $58.00. WOMS, Call (303) 798-6255,
orwrite7190 S. Franklin Way, Littleton, CO 80122.

50 MHz 100 WATT TPL units, excellent condition
with manuals, $50 each. C. Moore, 3329 March Ln.,
Garland, TX 75042, (214) 272-9996.

3 NOVICE RIGS: DX-40, GR-64, BC-224, Arcs
T/19, At-1, BC-455, Qmulti, other goodies, $125
for all. BC-625 2 M. Xmtr, $25. WN6POA, Box
127, Tustin, CA 92680. '

FOR SALE: Hy-Gain 5BDQ dipole inverted an-
tenna, like new for $25.00. WB4AMTE, Paul Skid-
more, 1612 Stone Ave.,, Crossville, TN 38555.

SELL: Drake TR-4 34PNB, AC4, MS4, RV4, DC3,
SB200, Class-33. Package deal only, best offer,
ﬁ;ﬂ?b' 5632 Haughey, SW, Grand Rapids, MI

BROADCAST EQUIPMENT WANTED: Battered,
scratched or mint, but cheap. FM transmitters, an-
tennas, monitors, consoles, what have you. State
condx and grice‘ WAISVLK, 719 W. Water, Kanka-
kee, IL60901.

Here's
what the

DXer
has been

THE AMATEUR RADIO

DX HANDBOOK

UN MILLER, WSWNN

asking
for/!

postpaid

— S S S — A — S — — A — A — A ——

"'caQ Magazine

| 14 Vanderventer Ave

_}
|
|

Port Washington, LI, NY 11050 |
Please send me copies of the !
DX Handbook. $ ___ enclosed. :

: Name = =yl
|

: Address ____ —

[ L ___ State e o I !

HERE'S A NEW W6SAI
' ANTENNA HANDBOOK!

SIMPLE, LOW-COST WIRE ANTENNAS
by William |. Orr, W6SAI, 192 pages, illus., $3.95

Now! A great new Handbook by W6SAI joins
his famous Cubical Quad and Beam Antenna
| Handbooks! Ideal for old timers and Novices
alike. Tells how to build over 65 horizontal, ver-
tical, multiband trap and beam antennas — 2 thru
160 meters; exact dimensions. Novice antennas,
all-purpose tuners; baluns; 2 & 6 meter “quickie”
beams; radials/ground systems explained clearly.

“Invisible’” antennas for difficult QTHs

At last — complete data on hidden, disguised
and disappearing indoor & outdoor antennas for
apartment hams and others; interesting, actual
case histories. Fifteen antennas fully described.

“A truly practical antenna handbook!”

| — writes Carl Lindemann, Jr., WIMLM, Vice
Pres. NBC. “Gives no-nonsense dope.” Sold by
leading amateur dealers. On orders to publisher,
please add 25¢ postage/handling. Get it today!

RADIO PUBLICATIONS, INC.
Box 149, Wilton, CT 06897

cQ o
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FREQUENCY STANDARD

Only
$32.50

(less batteries)
POSTPAID USA

® Precision crystal

® Fully guaranteed

® Markers at 100, 50, 25, 10 or 5§ kHz se-
lected by front panel switch.

e Zero adjust sets to WWYV., Exclusive circuil
suppresses unwanfled markers.

® Compact rugged design. Attractive, com-
pletely self contained.

e Send for free brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

YOUR CALL LETTERS IN
LUXURIOUS WALNUT

$14.95

Add N.Y. lax
Add $1 00 postage

Created by mnﬂ craftsmen from a solid block
of rich, rare walnut, 2'2" in depth,
hand rubbed to o satin finish.

PENS (optional) with funnel
Parker jotter $2.95 ea. Parker "45" $4.95 ea.

ACCU CREATIONS
70 Forest Drive ® Jericho, New York 11753

THE KW2000B transceiver

with speaker and power supply

60 - D meters
I80 watts PEP

=AUX VFO
availlable
wilt-in VOX
Ut

a ¥ side tone

«Mechamcal
filter

Crvstal
controlled first muixer

#Velvet-smooth
two-speed VFO tuning

\\V/ V// KW Electronics $699
'\1 / 55 Bridge st. Plattsburgh NY [290i S
In Canada: 214 Dolomite dr

Downsview Ont. M3J 2PB

. ’I\
A\

ELECTRONICS

Wy Y

il
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SELL: TR-6 with NB/AC-4 /MS-4 absolutely mint.
2 yrs. old and no scratches. $650 ppd. WAS UUY,
104 Henrietta St., Ravenswood, WV 26164.

WANTED: Early Vacuum Tubes Pre-1923, need
Fleming Valve, DeForest spherical Audion with
candelabra screw base, etc. WILGH, 610 Monroe
Ave,, River Forest, IL 60305.

SELL: Clegg 99'er with HA-5 VFO, and Micro. Al,
$85. Russeil, 19680 Mountville Dr., Maple Hts.,
OH 44137. (216) 662-2175.

TRANSISTORS: 14 silicon on new circuit board

lus many other parts, capacitors, resistors, etc.
3.00 PP 48, KAVCP, 2537 Cannaday Rd NE,
Roanoke, VA 24012.

SALE: RCA mfg. 50mc. amp., pair 4-125s, TVI
shielding with 866 pwr supply. Both units rack
mounting. Make offer. Lemon, 3154 Stony Pt. Rd.,
Santa Rosa, CA95401.

FOR SALE: Heathkit telephone amp model GD-
1024. Also have a few new 4CX2508B tubes. Look-
ing for SSTV monitor and camera. L. Langevin,
42 Prospect St., Ludiow, MA 01056.

SELL: HR-2A, 2 meter transceiver, include 34 /94,
94,94, 16/76, 22/82,28 /88,46 /88 xtals. 1 yr. old.
$180. WIMKR, 447 Belden, Chicago, IL 60614.

FOR SALE: RCA mfg. 50 Mc. amp., pair 4-125s,
TVI shielding, separate 866 pwr. sply. Both units
rack mntg. Make offer. P.L. Lemon, 3154 Stony
Pt. Rd., Santa Rosa, CA 95401.

JOIN World's biggest DX & Awards Hunters' Club

CHC. Over 1000 awards listed in CHC Awards
Directory, $5. POB 383, Bonita, CA 92002.
FOR SALE: HT-32, $125; SX101, $95; 2/5W

Johnson new matchbox, $65; 10 mtr beam, $10;
1000 CQ, QST, 73, Ham Radio News magazines,
$150 or offer. DuPont, 15 Fitchdale, Bedford,
MA01730.

GARAGE SALE: Ham gear, televisions, electronic
parts, clocks and parts. Every day till sold. Closed
on Sundays. Fred Colella, WA2HQD, 105-18 131st
St.. Richmond Hill, NY 11419,

HEATH SB-300, plus speaker. Clean,
$165. K2SBW, Call (201) 269-1080. (

SELL: Full size 10m beam. Will deliver 100 mile
radius of Gallipolis. Make offer. Beebe, RD2, Galli-
polis, OH 45631.

ood condx.,
ew Jersey).

DRAKE R4B perfect, $295 or offer. H, Tatar
M.D., 1625 N. Park Bivd., Cleveland Hts.,, OH
44106.

HEATH DX-60B perfect, never on air, $70 or best
offer. Prefer pickup. D. Yao, WAIMQJ, 116 1942
Hall, Princeton, NJ08540.

SELL: HQ-170 rcvr. Vy gud. $125. Knight T-150
xmtr w/relay. Excel. $60. Both $175. Plus post.
K3IHBP, 14 Balsam, Wilm., DE 19804.

FOR SALE: Tecraft TR20/50 with mike, home-
made supply, and change over relay, $30.00. Te-
craft 6 mtr converter with supply, tlt}. WSE YLJ,
D. Carlin, RR1, Bryan, OH 43506.

HEATHKIT SB620 Scanalyzer, $100. Heathkit
IB-101 Freq. Counter. Heath I1B-102 Scaler, $250.
Joe, WB2 ROL, 50 Oid Oak, Levittown, NY 11756.

ANTENNAWIRENO.l14.solidcopper 100’ or more.
Two cents a foot plus postage. W. Carr, WA4RDV,
1145 Kerns Ave. S.W., Roanoke, VA 24015.

WORLD QSL BUREAU

Panama Ave., Richmond, CA USA 94804

THE ONLY QSL BUREAUY to handie all of
your QSLs to anywhere; next door, the next
state, the nextcountry, the whole world. Just
bundiethem up(please arrange alphabetically)
and send them to us with payment of §¢ each.
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CQ BOOK SHOP

Ham's Interpreter
This valuable book i1s imported from Germany
andwrittenby DL1CU . It contains a collection
of phrases and expressions designed to assist
those amateurs who wish to enlarge their
knowledge of various languages for use on
amateur radio. 1t is a must for every DX'er

$1.50
CQ Binders

Convenient and economical are the words for
CQ’s beautiful macoon and gold binders. In-
dividual issues can be removed quickly and eas-
ily without damage to the magazine Save
precious time as reference copies are withun
immediate reach in thus handy binder. $5.00

The New RTTY Handbook

A treasury of vital and ""hard-to-get’” informa-
twon, this book s loaded with valuable equip-
ment schematics, adjustment procedures, etc.
A boon to beginner and pro. A special section
on getting started, written by Byron Kretzman,
W2JTP, a well-known authornity n the field.
$3.95

Surplus Schematics
Ken Grayson has loaded this book with schem:
atics for currently popular pieces of conversion
gear, making 1t invaluable to amateurs as a
guide to surplus gear. $2 50

Antenna Roundup |
Edited'by Art Seidman, a 160 page mass of
antenna information directed at answering a
multitude of questions surrounding the mys-
terious antenna. $3.00

Antenna Roundup ||
Ten big theory articles backed up by 82
detarled and illustrated construction projects
from VLF to microwave, long wires to 17 ele-
ment beams and Sterba Curtain arrays. $4 .00

Shop & Shack Shortcuts
A volume packed with hundreds of hints &
shortcuts collected by Don Stoner, this wll
help anyone to dress up his shack, /mprove
shop techmigques and increase efficiency and
equipment $395

sl s ey

CQ Anthology |1
1952-1959 250 pages of more recent but still
hard-to-get important articles from glorious
yesteryear. $3.00

Electronic Circuit Handbook |
Written by Tom Kneitel, WBZAAI, this details
150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-timers alike. $3.00

Electronic Circuit Handbook ||
Tom Kneitel's own sequel to Vol 1, this
volume delivers 159 additwonal circuits that
will appeal to all amateurs. Each circuit s

fully described in text with complete schem
atics. $3.00

Surplus Conversion Handbook
Compuled by Tom Kneintel, WBZAAI, this con
tains 192 pages of conversion articles, cover-
ing almost every piece of surplus gear worth
the effort to convert to ham use $300

Antenna Handbook |

All new information on transmission line
theory, Attenuation, Impedance, Standing
waves, Resonant and nonresonant lines, cur-
rent distribution, free space 3 dimensional pat-
terns of long wires of all practical length and
much, much more by Ken Glanzer. $4.00

The New DX Handbook
Don Miller's 200 pages of valuable technical
information and operating aids, most of which
has never been published before and can be
found n no other volume contains Great Cir
cle Bearing Charts. $5 00

RTTY FromA To Z
This new RTTY Classic has been produced to
fill the gaps in RTTY knowledge among ama-
teurs and professionals alikke 16 chapters and
224 pages. This book 15 a must in your tech-
mnical hibrary. $5.00

103 - Simple Transistor Projects
The aim of this book 1s to familiarize the begin.
ner and advanced experimenter with the handy
source of reference circuits. $3.45

O CQAnthology Il ... .ceceevesssescccncnncnnes $3.00 0 Shop & Shack Shortcuts ........ccoeeeancass $3.95

O Ham's INtOrpreter ........ccoovaneencosansasss $1.50 O Electronic Circuits Handbook | .............. $3.00

O COBInders ......cocoiiennnrionnnninnanannss $5.00 O Electronic Circuits Handbook Il ............. $3.00

0O New RTTY Handbook .......ccocvvvneiinnnes $3.95 L1 Surplus Conversion Handbook -.-.....vonvvns $3.00

0 Surplus SCheamatiCs .....con0issssinssssasrass $2.50 M Antenna Handbook | .......covivrnsncannenes $4.00

E ANMINNE PROUNtRD N .iscicsisvineiviasesmanaa $3.00 O Noew DX HandboOK ...cccveseessssasarsssaras $£5.00

O Antenna Roundup Il .......ccvuven s L, $4.00 LY. BYTY Fram R-TH.EL cisinaisssesmssrveoresse $5.00
3 103 - Simple Transistor Projects ... $3 45

NAME

ADDRESS

CITYy

STATE ZIP

New York City and State residents must add sales tax apphicable 1o your area.

COWAN PUBLISHING CORP. Book Dyv.
14 Vanderventer Avenue * Port Washington, L.I., N.Y: 11050
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To obtain literature from advertisers, simply
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- BTy BICCITORICE i i vaiivivessvsasioih 87
NOVEMBER, 1973 Bird Electronic COrp. ........occooovooveoeeennn. 88
1 Accu Creations Communications Technology Group
A A R e ) ) R R i e e R 16 Ay Bk 25
3 Barry Electronics Cush-Craft, Inc. ............ oL b e s i La e b dah 90
4 Bird Electronic Corp. IO | s i coninsismsimauians sbvsisssonssiaonsdss 23
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ﬁ ([:}“Sh'cmﬂ' e, G & G Radio Electronics CO. ................... 73
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37 Savoy Electronics, Inc. Radio Publications, Inc. ..o, 91
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40 Space Electronics : A S TR s
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44 Telrex Communication Engineering Labs, Shure Brother, TOC. .....sumiissssmsnmens 17
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46 Thomas Advertising Co. B DATOONI, TR . et R A 87
47 Unadilla Radiation Products s
48 Venus Scientific, Inc. Standard Communications Corp, .............. 26
49 W3KT QSL Service Swan Electronics .............ccoeeervvnees 28, 29, 31'], 31
50 World QSL Bureau Telrex Communication Engineering
51 World Radio: News F 1T T e St U, e St o 10
52 Xcelite Inc. Mons Pandaints § o T [ ) R Iy AT S
53 Yaesu Musen USA Inc. OA OB OC Thomas Advertising Co. ..........coceveivicniannnn. 85
: Unadilla Radiation Products .........cccccceoe. 81
?4 Raﬂ:iiﬁf:t:'m:ve. Venus Scientific, INC. ...........cocovvemeecierernoness 20
Port Washington, N.Y. 11050 WA OONE. SEIVIDD ...ccinsisnsinrsissorsirsbosemnmids 86
Bty e B RSEe o T L L R Th WA OS5 DUTERNY ..o ibsussisnsuitna 92
Worldradio: News ...........ccooeeerunrvericsesesssnonnes 74
Street Address ..., RCBIER ERIC.. . oiiociiissinnninnerinieismabinbraiie ot T
b RN PN Nty | - - IOt | LR Yaesu Musen USA Inc, ...................... Cov. 111
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WHICH ANTENNA WINS THE CONTEST ?

in open competition against thousands of commercial and home-brew antennas, WA1JFG won the New England
championship with a Gotham beam, by a margin of 5982 points! WB2JAM won the sectional award for the
Sweepstake contest in 1969 and 1970 with a Gotham 4-element 15 meter beam'! Hundreds of unsolicited testi-
monials from grateful hams are our proof that Gotham antennas give you the best design, and the best materials.
Forget our low prices - rely on the resalts of open, competitive contests. Ask yourself: Why do Gotham antennas win?

u“ Au Worked 42 countries in two weeks with
my Gotham Quad and only 75 waltts. ..
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 clement beam and the di-
reclivity appears 10 us to be ex-
ceptional! ALL METAL (except
the insulators) — absolutely no
bamboo. Cnmrlele 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 in-
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 you!

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.

:"req. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7

C.

Shipping Weight: 28 Ibs. Net Weight: 25 Ibs.
Dimensions: About 16’ square.

Power Rating: 5§ KW,

Operation Mode: All

SWR: 1.05:1 at resonance

Gain: 8.1 db. over isotropic

F/B Ratio: A minimum of 17 db. F/B

Boom: 10" long x 14" O.D.: 18 gauge steel; double
plated; gold color

Beam Mount: Square aluminum alloy plate incor-
porating four steel U-boit assemblies. Will easily
support 100 Ibs. Universal polarization.

Radiating Elements: Steel wire, tempered and
plated, .064™ diameler.

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 dowa
on telescoping sections.

Radiator Terminals:
fittings

Feedline (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---ccccervrvrrereee. $41.00
10-15 CUBICAL QUAD----cvevevrevrrccreneecee  36.00
15-20 CUBICAL QUAD- - cveeeercrrenesanenn. 38.00
TWENTY METER CUBICAL QUAD -....... 31.00

FIFTEEN METER CUBICAL QUAD........
TEN METER CUBICAL QUAD - cccevnnnn.
(all use single coax feedline)

GOTHAM
2051 Northwest 2nd Ave.,
Miami, Fla. 33127 Dept. CQ,

30.00
29.00

BEAM The first morning | put up my 3 ele-
Sm:m Gotham beam (20 ft) I worked

YO4CT, ONSLW, SP9-

ADQ, and 4UIITU

THAT ANTENNA

WORKS! WN4DYN Com-

pare the performance, val-

ue, and price of 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; 4"
and |” alumnium alloy tubing is employed for
maximum strength and low wind loading; all
beams are adjustable to any frequency in the
band.

SEL 20 ciiiiisen 38D S EL 1D i 24
FEL W) civsiicisnicons I T ER B0 aciiveismnsons 38*
BEL 20 ccicivincicins IBT B A casmanesisnentin 24
ZEL 1S .ccivivienissn 21 B & iciinasins 34*
S EL 1Y ciciiicrcinsons 4D 12EL 2 31*
G EBE 1Y i 31 2 RO

S EL AY .iciiesisian 34*

ALL-BAND VERTICALS

“All band vertical!” asked one skeptic.
“Twenty meters is murder these days. Let's see
you 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, TI2FGS, WSKYJ, WIWOZ, W2-
ODH, WA3DIT, WB2FCB, W2YHH, VE3-
FOB, WASCZE, KISYB, K2RDJ, KIMVYV,
KSHGY, K3UTL, W8QJC, WA2LVE, YSI-
MAM, WASBATS, K2PGS, W2QJP, W4IW],
K2PSK, WABCGA, WB2KWY, W2IW]J, VE3-

KT. Moral: It's the antenna that counts!
FLASH' Switched to 15 c.w. and worked KZ5-

IKN, KZSOWN, HCILC, PYSASN, FG7XT,.
XE2lI, KP4AQL, SMSBGK, G2AO0B, YVs-
CLK. OZ4H. and over a thousand other stations!

V40 vertical for 40, 20, 15, 10,

B IR i o einsi ot inbea e i aa S kaa $18.95
V80 vertical for 80, 75, 40, 20, 15,

JO. 6 MCLELS ..........vicinncosonsssssossscscssess  920.95
V160 vertical for 160, 80, 75, 40, 20,

15, 10, 6 MeLerS ...oevveeeeeeineeeeienrseeenannns $22.95

“SASE for FREE Literature. Club members write
for discounts.”

“"HOW TO ORDER: Send money order (bank,
store, or United States) in fulll. We ship im-
mediately by best way, charges collect.
DEALERS WRITE.”
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6 Meters —Excellent Condition!

GREGORY ELECTRONICS CORP.

The FM Used Equipment People.
249 Route 46, Saddle Brook, N.J.07662

1973% OATALOG Phone (201) 489-9000

Motorola
Special Model

X71GJT-11908B,

12 volt transistor powered
mobile in 15" case, 100 watts.
2 Freq. transmit and 3 freq.
receive capability.

2 Freq. Tx. and 2 freq. Rx. on
40-50 MHz. range; a separate
Rx. front end allows a 3rd Rx.
freq. on 30-40 MHz.

With S 2 2 8
accessories. ..

96

Fully transistorized, 100% solid-state for
the ultimate in reliability and perform-

ance,
Selective signaling options provide for in-
dividual messages both inside and out-
side of buildings.

Operates in full compliance with Part 15
of the FCC rules.

The General Electric

Message Mate

personal pocket
P Voice receiver

with sel-call

150-162 MHz, 162-174 MHz
Specify Frequency Range When Ordering.

$ 7 8 less reeds

(Charger included with nickel-cadmium
model)

With new $ 68
mercury battery . ..

Ask about low band models.

¢ CQ o November, 1973
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‘*‘AESU YOUR ASSURANCE OF PERFORMANCE & QUALITY

Amateur Price Net
Subject to Change

IT'S HERE NOW me NEW FT101B

With These Added Features and
NO INCREASE IN PRICE

1. VFO (warning lite) on or off |

Clarifier (warning lite) on or off

iiiiii -
W ]

Noise blanker on insert card
8 pole filter for better rejection

arsull B T-iorm .
.
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41

Sidetone output

o O & W ™

o Antitrip input

Amateurs and Maritime operators around the world have discovered the FT101's
versatility and reliability. Many of the outstanding signals you hear are using the
FT101. It’s all here—AM. CW. SSB. Receiver se nsitivity 0.3 microvolts 10dB signal
to noise ratio. 160 meters through 10 meters. Citizen's Band. WWYV. 25 and 100 ke

calibrators. 5 ke celarifier for net or mobile operation. The built-in noise blanker as-

sures in-motion mobile-peak performance with minimum of noise,

Transmitter stability under most adverse conditions is superb. PEP 260 watts
SSB. 80 watts AM. 180 watts CW. 117 V AC supply built-in. 12 V DC fused power
cable, AC cable, all accessory plugs are furnished. Matching units available for
FT101B, FP101 patch. FP101. speaker FV101 VFO. FL2100 linear. See your local

dealer for demo and brochure.

DEALER’S SERVICE POLICY—Factory Service available after warranty has expired.

ADIRONDACK RADIO SUPPLY 518-842-8350 HAMTRONICS 215-357-1400

185 West Main Street. Amsterdam. New York 12010
AMATEUR ELECTRONIC SUPPLY 414-442-4200
4828 W. Fond du Lac Ave.. Milwaukee, Wisc. 53216
AMATEUR ELECTRONIC SUPPLY 305-894-3238
621 Commonwealth Avenue. Orlando. Florida 32803
FRECK RADIO SUPPLY 704-254-9551
38 Biltmore Avenue, Asheville, North Carolina 28807
GRAHAM ELECTRONICS 317-634-8486
133 §. Pennsylvania St.. Indianapolis, Indiana 46204
HAM RADIO CENTER 314-993-6060

8342 Olive Blvd., St. Louvis, Missouri 63132

HAM RADIO OUTLET 415-342-5751
999 Howard Avenue. Burlingame. California 94010

4033 Brownsville Rd.. Trevose, Pennsylvania 19047
HARRISON RADIO 516-293-7990
20 Smith Street, Farmingdale, LI. New York 11735
HENRY RADIO 213-272-0861
11240 W. Olympic Blvd., Los Angeles, California 90064
JUGE ELECTRONICS 817-926-5221

3850 S, Freeway. Fort Worth, Texas 76110

RACOM ELECTRONICS 206-255-6656
15051 S.E. 128th St.. Renton. Washington 99055

WEBSTER RADIO 209-224-5111
2602 Ashlan, Fresno. California 97326
WILSON ELECTRONICS 702-451-6650

P.0. BOX 116, Pittman, Nevada 89044




EIMAC’s rugged 8877
powers Henry Radio’s reliable
4K Ultra linear commercial
amplifier.

When Henry Radio set
out to design a sophisti-
cated linear amplifier for
high reliability communi-
cations in the high fre-
quency range, they chose
EIMAC's high-mu 8877
power triode.

The result is the new
4K Ultra, which operates
with 4000 watts input in
heavy-duty commercial
service. The 4K employs
continuous variable ca-
pacitive and inductive
elements tunable over
the 3.0 to 30 MHz range.
Optimum input and load
conditions are provided
for a wide variation in an-
tenna systems. EIMAC's
8877 enables the 4K to
deliver over 2500 watts
of continuous SSB or CW output with Dnly 50 to 75 watts of
drive. For RTTY the 4K will provide about 2000 watts of con-
tinuous duty output.

- The 8877 is a ceramic-metal triode that delivers a lot of
power and linearity in a package only three and one-half
iInches high. At 30 MHz, typical power gain is 15 dB. This
impressive gain is achieved with 3rd order intermodulation
products —38 dB below one tone of a two equal-tone drive
signal.

With Henry Radio, you know quality counts. And they know
you can't do better than EIMAC. For full specifications on the
8877, write to EIMAC Division of Varian, 301 Industrial Way,
San Carlos, California 94070. Or contact one of the more than
30 Varian/EIMAC Electron Tube and Device Group Sales
Offices throughout the world.

division
varian
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