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KENWOOD

. « - pacesetter in amaleur radio

TR=9000

“New 2-meter direction”...compact rig
with FMISSB/ICW, scan, five memories

The TR-8000 combines the
convenience of FM with long
distance SSB and CW. It is
extremely compact. . . perfect
for mobile operation. Matching
accessories are available for
optimum fixed-station operation.

« Two digital VFOs, with select-
able tuning steps of 100 Hz,
5 kHz, and 10 kHz.

Digital frequency display. Five,
four, or three digits, depending
on selected tuning step.

e« Covers 143.8000-

148.9899 MHz.

« Band scan . .. automatic busy
stop and free scan.

« SSB/CW search of selectable
9.9-kHz bandwidth segments.

TR-9000 FEATURES:
« FM, USB, LSB, ana CW.
o Only

6-11/16 inches wide,
2-21/32 inches high,
9-7/32 inches deep.

» Five memaories . .. four for
simplex or 2600 kHz repeater
offsets and the fifth for a non-
standard offset (memorizes
transmit and receive frequency
independently).

« UR/DOWN microphone (stan-
dard) for manual band scan.

« Noise blanker for SSB and CW.

« RIT (receiver incremental
tuning) for SSB and CW.

« RF gain control.

» CW sidetone,

» Selectable RF power outputs
.10 W HDA W (LO).

« Mobile mounting bracket with
quick-release levers.

» LED indicators ... QN AIR,
BUSY, and VFO.
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TR-9000

“Go synthesized on 440 MHz FM™..
5 memories, memory/band scan

The TR-8400 synthesized 70-cm
LUHF FM mobile transceiver
covers 440-450 MHz in 25-kHz
steps and includes five
memories, automatic memory
and band scan UP/DOWN
manual scan, and two VFOs.

TR-8400 FEATURES:

» Synthesized coverage of
440-450 MHz in 25-kHz steps

« Five memories and memaory
backup terminal on rear panel

e Two VFOs

o« Offset switch for +5 MHz
transmit offset and simplex
operation. Fifth memory
allows any other offset by
memaorizing receive and
transmit frequencies
iIndependeantly.

ALL RACHIWE THRANMISLTEIVER

« Automatic scan ot memories
and of 440-450 MHz band
(in 25-kHz steps). Locks on
busy channel and resumes
when signal disappears.
HOLD or mic PTT button
cancels scan

« Up/down manual band scan
in 25-kHz steps with UP/
DOWN microphone supplied
with TR-8400

« Only 5-3/4 inches wide, 2
inches high, and 7-5/8 inches
deep. Weighs only 3.75
pounds.
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OPTIONAL ACCESSORIES:

» PS-20 fixed-station power
supply.

o 5P-120 fixed-station external
speaker,

e BO-9 System Base . .. with
power switch, SEND/RECEIVE
switch (for CW), memory-
backup power supply, and
neadphone jack.

e TONMNE switch to activate sub-
tone device (not Kenwood-
supplied). DTMF (Touch-
Tone ) terminal on rear panel

« Four-digit frequency display
and S/RF bar meter. Other
LEDs indicate BUSY, ON AIR,
and REPEATER operation

e« HI/LOW (10 W/1 W) RF-
output power switch
OPTIONAL ACCESSORIES:
KPS-7 fixed-station power
supply.
oP-40 compact mobile
speaker

 Subject to FCC Approval




TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COMPTON, CA 90220

=R=-1000

“Hear there and everywhere”..
easy tuning, digital display

The R-1000 is an amazingly
easy-to-operate, high-
performance, communications
receiver, covering 200 kHz to
30 MHz in 30 bands. This PLL
synthesized receiver features a
digital frequency display and
analog dial, plus a quartz
d:gital clock and timer.

R-10 FEA LU

. Cr.wers 200 kHz m 30 MHz
continuously.

SP-100

HC-10

» 30 bands, each 1 MHz wide.

» Five-digit frequency display

with 1-kHz resolution and
analog dial with precise gear
dial mechanism.

« Built-in 12-hour quartz digital

clock with timer to turn on
radio for scheduled listening
or control a recorder through
remote terminal.

Step attenuator to prevent
overioad.

Digital world clock with two
24-hour displays, quartz time base

The HC-10 digital world clock
with dual 24-hour display shows
local time and the time in 10
preprogrammed plus two
programmable time zones,

HC-10 FEATURES

« Two 24-hour displays with
quartz time base. Right
display shows local (or UTC)
hour, minute, second, day. Left

display shows month, date,
world time in various cities.

memory time (QSO starting
lime), and time difference (in
hours from UTC).

» Preprogrammed time in 10

cities around the world, plus

two programmabie time zones.
« “TOMORROW"™ and

*YESTERDAY" indicators.

« Memorization of present time.

Can be recalled later. for
logging purposes.

« High accuracy (£10 seconds/

month)

« Three IF filters for optimum

AM, SSB, CW. 12-kHz and
b6-kHz (adaptable to 6-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
high-quality SSB (USB and
LSB) and CW reception.

Effective noise blanker.

« Terminal for external tape

recorder,
Tone control,
Built-in 4-inch speaker,

Dimmer switch to control
intensity of S-meter and other
panel lights and digital display.

R-1000
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« Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz2.

« Voltage selector for 100, 120,
220, and 240 VAC. Also
adaptable to operate on 13.8
VDC with optional DCK-1 kit.

OPTIONAL ACCESSORIES:

e« SP-100 matching external
speaker.
e H5-5 and HS-4 headphones

o DCK-1 modification kit for
12-VDC operation.

HS-5
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Dip meter
performs many RF

measurements

The DM-81 dip meter is highly
accurate and features, in addi-
tion to the traditional inductive-
coupling technique, capacitive
coupling for measuring metal-
enclosed colls and toroidal coils.

DM-81 FEATURES:

« Measuring range of 700 kHz-
250 MHz in seven bands.

» Built-in storage compartment
for all seven coils, capacitive
probe, earphone, and ground
clip lead.

« All solid-state and built-in
battery.

» HC-25U and FT-243 sockets
for checking crystals and
marker-generator function

« Amplitude modulation

» FET for good sensitivity

» Absorption frequency meter
function.

Earphone for monitoring
transmitted signals

« Capacitance probe for
measuring resonant frequen-
cies without removing coil
shields, and also for measurng
resonant frequencies of
toroidal coils.




FIVE STORE BUYING POWER!

CALIF CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW

854-6046

ALSO SHIPPING REGULARLY TO COUNTRIES

VHF/FM
DEVIATION METER

Sets FM deviation precisely w/direc!
meter readout (marked for nom, tone
pad/voice deviation). Covers 144-148
MHz w/freq. selected by xtl. 146.52
MHz xtl supplied. Operating voltage

from 11.8 to 16VDC. 599_95
FREE SHIPMENT UPS (Brown)

MIRAGE
B-1016

25 160 WATTS

OUTPUT

2 METER AMPLIFIER
SSB, FM, CW.

Freq. range: 144-148MHz,

RF power out: 160W nom. (10W in).

RF power in: 5-15 watts.

DC operating pwr: 13.6VDC @20-25A.

Duty Cycle” Intermittent,

ON ALL CONTINENTS ...

KENWOOD

Call for your special prices”* on

these outstanding products.
(and all other Kenwood ham products)
*Plus free shipment UPS (Brown)

Built-in receive pre-amplifier. TH-2400
Automatic int. or ext, relay keying. 2 METER
REG. $279.95 $249.95 HAND-
FREE SHIPMENT UPS (Brown) HELD
COLLINS DRAKE YAESU F?‘ SPECIAL
PRICES
KWM-380 TR7/DR7 FT707 © e R ALL
— ALPHA/
ETO
AMPLI-
FIERS

SERVING
HAMS
BETTER!

North ... south ...
east ... west

All lieadhing brands
in-depth stocks
new /used gear

Bob Ferrero, WERJ KEAHY, Jim Rafferty, N6GRJ
wher wedl known hams grve you Cou

pers

rieous

Nakled seraCa

25W OUTPUT FROM

TR-2400!
w/American
Radio “324”

TR-2400 plugs directly
into compact assembly.
Linear amp features
V-Mos pwr transistor,
gives 25W RF across
band w/1.5W drive.

Built-in amp/spkr boosts audio more than
2W. Also, current-limited charger for
TR-2400, Socket for ext PTT mic

2VDC@4A  coeE SHIPMENT
$199.95 UPS (Brown).

AEA MORSEMATIC™
Dual microcomputer
memory keyer.

® Programmable, 2 to 99 WPM.

® Any combo, dot and/or dash-to-space
ratios (full weighted control).

e Automatic serial number generator
(500 char. memory expandable
to 2000 char's).

@ Also excellent Morse trainer, 2-98WPM.
® Also, precisely timed Beacon Mode.

e Keys any modern transceiver,

® Requires 910 16VDC @ 300 MA,

CALL FOR SPECIAL PRICES THESE ITEHS FREE SHIPMENT, UPS (Brown).

OVER THE COUNTER (Mon. thr

ANAHEIM, CA 92801
2620 W. La Palma
(714) 761-3033 (213) B860-2040

I mie east Knotts Berry Farm

2811

BURLINGAME, CA 94010
999 Howard Avenue (415) 342-5757

5 miles south on 10% rom S F Awrport

|l )

Prhices specs subsect 10 Chang® withou! nohice
CaM resagents add sales tas

OAKLAND, CA 94609

Hwy J4

u Sat. 10 AM to 5:30 PM) MAIL ORDER. Phone, Write

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900

Highway 163 8 C
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prrarmionl Mesa

Telegraph Ave. (415) 451-5757

Downtown Left 27th off-ramp

VAN NUYS, CA 91401
6265 Sepulveda Bivd. (213) 988-2212
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AEA-ALLIANCE - ALPHA - AMECT - AMPHENOL - ARRL - ASTRON - AyANT) - BENCHER -
BERK.TEX - BIRD- BAW - CALLBOOK « CDE « COLLING - CURTIS « CUSHCEAF T~ DAIWA -
DATONG - DENTRON - DRAKE « DX ENGINEERING - EIMAC - HUSTLER - HY.GAIN - ICOM -
J WAILLER - KENWOOD-XLM-LARSEN-LUNAR - METZ- WFJ « MICRO-|LOG - MING
SRODUCTS - MIBAGE - MOSLEY - NYE « PALOMAR « ROSOT « ROMHN » SHURE » SWAN

TEMPO - TELEX - TELREX+ TEN-TEC +» TRISTAD - YAESU 308 many mve




MASTHEAD

EDITORIAL STAFF

Alan M. Dorhoffer. K2ZEEK
Editor

Gail M. Schieber
Associate Editor

CONTRIBUTING STAFF

Frank Anzalone, W1WY
Contest Chairman
John Attaway, K4llF
DX Editor
Larry Brockman, N6AR
Robert Cox, K3EST
W.W. Contest Directors
Theodore J. Cohen, N4AXX
Washington Commentary
Leo Haijsman, W4KA
WAZ Awards Manager
A. Edward Hopper, W2GT
USA-CA Director
Robert Huntington, K6XP
WPX Award Manager
George Jacobs, W3ASK
Propagation Editor
Rod Linkous, W/OM
Assistant DX Manager
Donald McClenon, N4IN
160 M. Contest Director
Irwin Math, WAZ2ZNDM
Math's Notes
Hugh R. Paul, WePOK
Technical Evaluations
Karl T. Thurber, Jr., WBFX
Antennas
Adrian Weiss, KBEEG/Q
QRPp Editor
Bernie Welch, WBIMZ
WPX Contest Director
Bill Welsh, WeDDB
Novice Editor

BUSINESS STAFF

Richard A. Ross, KZMGA
Publisher

Dorothy Kehrwieder
Assistant to Publisher

Jack M. Gutzeit, W2LZX
Advertising Sales Manager

Arlene Caggiano
Accounting

Mary Manser
Customer Service

Janet T. Kurtz
Circulation Manager

PRODUCTION STAFF

Dorothy Kehrwieder
Production Manager
Elizabeth Ryan
Art Director
Hal Keith
Illustrations

e — — —= = == SR

Otfices: 76 North Broadway. Hicksville. NY 11BU1
Telephone: 516 681-2922 CQ (ISSN 0007-893X) 1s
publishned monthly by CQ Pubhshing Inc. Second
(lass Hostage paid al Hickswille, NY and other
points. Subscnption prices. Domestic—one year
£14 00. two years $25 00, three years 336 .00, Cana-
jianiForeign—one year $17.00, two years $31.00
three years 54500, Air Mail—one year $51.95 two
years $100 95, three years $149.95 Entire contents
copynighted CO Publishing Inc. 1980 CQ does not
assume responsibulity for unsohcited manuscripls
Alliow six weeks !or change o! address. Prninted in
the United States ol Amearica

Postmaster: Please send form 3579 1o CQ Magazine
76 North Broagway, Hickswille, NY 11801

The Radio
Amateur's Journal

ON THE COVER: k18x AND W1DUW help

set the antennas for W1FC’'s record 250,194 point effort.

JANUARY 1981 VOL.37,NO. 1

FEATURES

250,194 POINTS IS WORTH THE EFFORT. THE STORY OF
WI1FC'S RECORD-BREAKING SCORE IN THE ARRL JUNE

1980 VHF QSO PARTY Glen Whitehouse, K1GW 12
BUILD A SCANNER BEAM FROM A TV ANTENNA
Robert B. Grove, WA4PYQ 18
HOW THE HICKOK MODEL 216 "AUTOMATED"
TRANSISTOR TESTER WORKS
Martin Bradley Weinstein, WBBLBV 21
CQ REVIEWS: THE KENWOOD TR-2400 TWO METER HT
John J. Schultz, W4FA 26
ANTENNAS: THE WINDOM ANTENNA
Karl T. Thurber, Jr., WBFX 30
THE “HORICAL" - A 10, 15, AND 20 METER
MOBILE ANTENNA Gerry S. Tynan-Blundun, ZE3JL 40
THE HT NICADER, AN EASY TO BUILD NICAD
CHARGER Walter Becker, K1QPS 46
QRP: MORE ON THE HW-8 MODIFICATIONS
Adrian Weiss, KBEEG/WO0ORSP 48
DATELINE. . WASHINGTON, D.C.: THE INS AND
OUTS OF THE WASHINGTON SCENE
Theodore J. Cohen, N4XX 50
A JUNK-BOX SQUARE WAVE GENERATOR
Martin Bradley Weinstein, WBSLBV 56
ANNOUNCING: THE 1981 CQ WORLD WIDE 160
METER DX CONTEST INCLUDING RULES FOR
THE FIRST CQ 160 PHONE CONTEST 57
SIMPLE INVERSE SWITCHING FOR THE KENWOOD
TR-7400A
William Tucker, W4FXE 62
INTRODUCTION TO BASIC, PART XIlI|—THE
ANALYSIS OF THE GENERATION OF A PROGRAM
Buzz Gorsky, K8BG 67
MATH'S NOTES: THE THEORY BEHIND SCRAMBLED
“PAY-TV'" PICTURES Irwin Math, WA2NDM 86
NOVICE: HELPFUL TIDBITS FOR THE NEWCOMER
Bill Welsh, WEDDB 88
EXAM CORNER: AMATEUR LICENSE EXAM
QUESTIONS ANALYZED
Richard M. Bash, KL71HP 92
CQ SHOWCASE: NEW PRODUCTS FOR
THE AMATEUR 94
DEPARTMENTS
AWARDS: STORY OF THE MONTH - BENJAMIN
J. HARTE, JR., WA3QVJ A. Edward Hopper, W2GT 42
DX: THE SEARCH FOR THE RARE
ONES CONTINUES Hugh Cassidy, WAGAUD 58
PROPAGATION: SHORT SKIP CHARTS FOR JAN.
AND FEB. 198l George Jacobs, W3ASK 64
CONTEST CALENDAR: CONTESTS FOR JAN.
AND EARLY FEB., INCLUDING THE CQ WW
160 METER DX CONTEST Frank Anzalone, W1WY 70
LERDBIAS . ;. c: i ivimaa 4 HAM OB s o s s 100




———7 570 Biase—

Happy New Year! It'll probably
take a few more weeks for me to get
used to writing 1981 instead of 1980.
The Boxborough Convention proved
to be a success in that there was a
charming lady at the fleamarket who
seemed to have an unending supply
of egg Iinsulators for sale. She drove a
hard bargain for them, but | finally got
them. On the way up to the conven-
tion we had the HT going and heard a
mobile down the road from us talking
to a station in Connecticut. The
mobile turned out to be a couple on
their way to the Convention, Herb
Sweet, K2GBH and his wife, Barbara,
WA2KCL. Barbara was explaining to
the W1 about a computerized loom
she had (a modern day version of the
Jacquard loom) on which she used
punch cards to weave certain pat-
terns repetitively in what she was
making. She went on to tell him about
the ski hats she had made and was
taking to the Convention. To keep in
the amateur radio mood, she had
made ski hats with CQ all around
them in contrasting colors. Well, we
broke in and asked about the CQ hats
and arranged to meet a little further
down the road. We met a few miles up
and drove the remaining few miles to
the Convention site. We concluded a
sale in the hotel parking lot for
several of the CQ hats and now the
CQ staff will be set for the winter.

CQ Mailing Label
Is Worth $6.00

For the past several months we
have made a check of those ap-
plicants for CQ Awards as to their
status as CQ subscribers. It seems
that the vast majority of applicants
do not subscribe to CQ . This is born
out when one sees the questions ask-
ed by applicants and when applica-
tion requests, logs, and QSL cards
still arrive at the old address. I'm not
talking about DX stations or requests
from exotic lands, but frofm local
stateside amateurs.

For the most part, the expense for
these awards s paid by the applicant.
CQ still subsidizes (to a much smaller
amount) the cost of the award pro-
gram. What we would like to do is in-
crease the participation of those who

AN EDITORIAL

wish to take part in the program. This
is not a simple "across the board” in-
crease for our awards. Our intent is
not a money-making scheme nor
simply increasing the revenue. We
want to increase the number of peo-
ple who subscribe, and therefore sup-
port CQ, not just our awards.

We are proposing a dual pricing
schedule to take effect on March 1,
1981. From that date on, non-
subscribers will pay $10.00 for CQ
award processing and an award cer-
tificate, and CQ subscribers will pay
$4.00, or a $1 decrease in the current
rate. A current mailing label will have
to be attached to the application to
qualify for the decreased rate. I'm
sure some confusion will occur, but it
will occur primarily from non-
subscribers who rarely, if ever, see
the magazine or its announcements.

Presently there is apparently little
or no need to be involved with CQ by
most of our applicants. Personally, |
think we do offer quite a bit for the
amateur and it is certainly in excess
of our awards program. Our award
personnel's involvement and hard
work have made these awards
popular and a desired mark of
achievement by the amateur com-
munity. The awards do not come out
of thin air or from some mysterious
body. They are, in fact, CQ’s stamp of
recognition or approval to some feat
of achievement for all to see and
acknowledge. They say that we have
passed judgment on them and found
them worthy of receiving our awards.
That’s quite a bit.

We feel that by this move we will
encourage more and more of our ap-
plicants to subscribe and support
CQ. Those who don't will then, in ef-
fect, subsidize those who do, a novel
change in our history.

A second note involving our awards
is the matter of plaques. We have
been obtaining our plaques from a
local source and passing them on to
the recipients at our cost. That will
not change. However, we will be
changing suppliers. In the past our
present supplier could not always of-
fer the service we needed and time
has a way of passing. His work was
never in question, just a constant
delivery problem. Ed Hopper, W2GT,
seems to have come up with a winner
in N.J., who seems to be able to do

everything we need and in short
order. His prices are higher than our
present supplier, and so our plaque
prices will have to go up accordingly.
We already know that the USA-CA
plaque will cost $5.00 more, bringing
that plagque to $35.00 (including
postage). The new 5 Band WAZ pla-
que will cost somewhere around
$60.00 per plaque.

Formula 605

Last month | mentioned an article
on Section 605 of the Communica-
tions Act of 1934 that delves into the
problem of just what is private and
privileged information and just what
may or may not be divulged. This is a
situation arising from the feared at-
tack on the satellite stations by peo-
ple receiving signals and not paying
for them. The basic defense that is
being used is that it is okay to receive
this programming as long as the sta-
tion doing the receiving does not
divulge the content or in some way
commercially capitalize on the recep-
tion. The growing number of people
who are interested in satellite recep-
tion and the growing number of peo-
ple actually bullding equipment or
buying it represent very few In
number as compared to the general
population. | haven’t seen any [2-foot
dish antennas sprout up In my
neighborhood as yet, but | suspect
that there might be one or two in the
vicinity. The satellite argument is
nice and probably very academic for
most of us and a good exercise in
first amendment jail-house law.

The basic concern for amateurs
should be in the eventual outcome of
any interpretation or rewriting of Sec-
tion 605. There is a vague section now
which excludes some amateur ac-
tivities from the Section’s provisions
(Section 27, Radio Act of 1927), but
even that is a catch-all statement
which can be interpreted in many
ways. So, if a strict rewrite or letter-
by-letter interpretation is somehow
enforced, the following problems may
arise.

1. There may be no DX information
or bulletins published, as they would
divulge information considered
private and privileged.

4 » CQ -+ January, 1981
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SUPER RIG

i

—— NEW TEN-TEC
OMNI-C 9 Band Transceiver+ HERCULES Solid-State KW Linear

TEN-TEC SUPER RIG IS READY. For every band, every band
condition. With the latest in solid-state hf technology, the latest
in features. To make communications easier, more reliable —

super.
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The new model in this famous series. With new coverage and new features
to make it better than ever!

All 9 HF Bands. From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bands. Coverage you can live with—for years and years.

3-Mode, 2-Range Offset Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ranges: =500 Hz or +4
kHz. For complete flexibility in fine tuning, a DX work, or net operations.

Seven Response Curves. Four for SSB, three for CW. With new
switching to select the standard 2.4 kHz filter, optional 1.8 kHz SSB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active

audio filters. Up to 16 poles of i-f filtering plus audio filtering to handle any
situation.

Built-In Notch Filter and Noise Blanker. Notch is variable from 200
Hz to 3.5 kHz with a depth of more than 50 dB. New noise blanker reduces

ignition and line noise. Both standard equipment

“Hang"” AGC. New, smoother operation.

Super Specs. Optimized sensitivity —a balance between dynamic range
and sensitivity (2 uV on 160 to 0.3 uV on 10 meters) Greater dynamic
range: better than 90 dB. And a PIN diode switchable 18 dB attenuator.
200 watts input on all bands! 100% duty cycle on all bands for up to 20
minutes.

Super Convenient. Built-In VOX with 3 up-front controls. Built-In PT]
control at front and rear jacks. Built-In Zero-Beat switch puts you on exact
frequency. Built-In Adjustable Sidetone with variable pitch and level
Adjustable ALC for full control from low power to full output. 2-Speed
Break-In, fast or slow speeds to fit operating conditions. Built-In Speaker
eliminates desk clutter. Automatic Sideband Selection —reversible.

Super Design. All Solid-State and Broadbanded—from the pioneer,
Ten-Tec. Modular plug-in circuit boards. Functional Styling with convenient
controls, full shielding, easy-to-use size (5%"h x 14%"w x 14"d).

Super Hercules Companion. Styled to match, plus separate receiving
antenna capability, plus transceiver front panel control of linear's
bandswitching (one knob does it all).

Full Accessory Line including filters, remote VFO, power supplies,
keyers, microphones, speech processors, antenna tuners—all in matching
color

Model 546 OMNI-Series C.... $1189,

Experience SUPER RIG at your TEN-TEC dealer,
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Amateur Radio's first full break-in solid-state kW linear amplifier. With the
reliability you'd expect from the pioneer in high-power solid-state
technology—TEN-TEC

All Solid-State. No tubes. Instead, HERCULES uses two 500-watt push-pull
solid-state ampilifier modules with an output combiner. Super solid.
Broadband Design. No knobs, no tuning From the pioneer, TEN-TEC. For
fast, effortless changing of bands. Super easy.

Automatic Bandswitching when used with OMNI (the OMNI bandswitch
also controls HERCULES bandswitching through a motor driven stepping
switch), Super convenient.

Full Break-In. HERCULES puts the conversation back into high power CW
operation—you can hear between every character you send

Full Coverage. 160 through 15 meters plus four “AUX" positions for 10-meter
conversion by owner and future band additions.

Full Gallon. 1000 watts input on all bands, 600 watts output, typical Built-in
forced-air cooling. Driving power: 50 watts, typical. Adjustable negative ALC
voltage. 100% duty cyde for SSB voice modulation; 50% duty cyde for
CW/RTTY (keydown time: 5 minutes max.) Continuous carrier operation at
reduced output.

Full Protection. Six LED status indicators continuously monitor operating
conditions and shut down the amplifier whenever any one exceeds set limits
(the exciter automatically bypasses the amplifier under amplifier shut-down for
barefoot operation). The six parameters monitored are: 1) overdrive; 2) im-
proper control switch setting; 3) heat sink temp.; 4) SWR; 5) overvoltage/over-
current; 6) rf output balance. Two meters monitor collector current, voltage, and
forward/reverse power. And a highly efficent automatic fine voltage comredtion
drcuit (patent applied for) eliminates the need for selecting transformer faps,
prevents applying too high a woltage to final amplifier devices, becomes
operative under low line conditions.

Super Power Supply. Provides approximately 45 VDC @ 24 amperes,
operates on 105/125 VAC or 210/250 VAC. Tape wound transformer and
choke reduce weight (50 lbs.) and size (7%"h x 15%"w x 13%"d). Separate
enclosure

Super Styling. Designed to match OMNI, the HERCULES has the same
height as OMNI, plus matching bail and matching colors. The front panel is
simplicity in itself with two push-button switches (power and mode) plus two
knobs (meter and bandswitch), and a "black-out” monitor panel (when unit is
off, meters are unobtrusive). Amplifier size is 53%"h x 16"w x 15%2"d,

Model 444, HERCULES amplifier & power supply.... $1575.

TEN-TEC | ix.

SEVIERVILLE, TENNESSEE 37882
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10, 15, 20 Meter “Tri-Band" £
MODEL TB4EC

| $199.9¢

I

he TBAEC is the only Professionally designed, commercially available Tri-Baf
\rray providing Optimum Performance, compactness, quality, and longevity 2
W price.

“A TRUE VALUE"

irformance exhibited by an excellent Forward Gain, and f/b ratio, with deep
side nulls incorporated within a precision tuned pattern.
ompactness in a 156" turning radius.

in stainless steel electrical hardware, hermatically sealed epoxied tra

pi pformed mounting straps, pre-drilled reinforced extra- -heavy walled alumin
-: elem ents and boom, and hand crafted workmanship.

wltv in an average life span approaching 20 years - actual experience.

| ' perfect combination to peace of mind - a Telrex antenna
jystem and utility-pole hardware kit mounted to a standard
-pole,

‘heavy-duty, welded angle iron, through the pole anchoring,

tl 3 platform construction assures support protection against
igh winds in a trouble and maintenance free setting for

< t0 come,

Two kits are available - the TMPH10 (rated 18 sq. ft. at 100
mph) and the XTMPH10 (rated 50 sq. ft. at 100 mph)

For technical data and prices on the complete line of Telrex
Frotessionally designed equipment, write for Catalog PL-8.

ie anytime night, day or holiday and leave your call sign -
Will respond with our latest catalog.
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2. An Achievement Award would
be a self-incriminating piece of
evidence that information (even
signal reports) was told to a “third
party" not involved in the actual QSO.

3. QSL cards would contain illegal
information.

4. DX Nets or DX Club repeaters
would be illegal.

5. Telling anyone about who you
talked to or who was on what band
would be illegal.

Let your mind wander a bit and you
can probably come up with a lot
more. If they tend to go overboard and
manage to give a very strict inter-
pretation to 605 in order to satisfy the
security of the satellite group, then it
is very likely to come down hard on
amateur radio. The typical solution or
the "quick expedient’’ seems to ask
us once more to pay the price.

If there is a definite law that is cur-
rently on the statute books, and that
definable law is broken, then it is up
to the governing body to prosecute
the offender. If the law is not clearly
definable or more importantly not en-
forceable, you don't solve the prob-
lem by introducing more legislation.
We all can take a lesson in overkill
from the amplifier ban fiasco. If the il-
legal use of amplifiers cannot be con-
trolled, then the simple solution is
ban amplifiers for everyone. | would
venture a guess that at least ten or
twenty CBers might have been in-
convenienced by that amplifier ban.

| think that there are enough laws
right now to take care of the few in-
dividuals who have ganged video
recorders hooked up to their satellite
receivers, and are pirating the latest
movies for resale. These laws have
existed for a long time. People still
make home recordings from their f.m.
radios (probably even some a.m.
recordings, t00), use their convenient
betamax or equivalent to videotape a
cablevision movie or sports event,
and some in a clandestine manner
even gather associates, friends, and
family together on ritualistic pretexts,
and while under the influence of good
food, strong drink, and a warm sense
of camaraderie, run amuck divulging
this secret, private, and very privileg-
ed information to these unauthorized
individuals. The shame of it all.

The question we must always ask
ourselves is what is the price we must
pay for the protection we think we
may be getting and who will suffer
under the weight of this protection.
When radio in its commercial form
came out, it did not need to be stifled
in order to protect the struggling
movie industry. TV did not put either
radio or the movie industry out of

(continued on page 98)
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it covulidn't be anything but...

i

“ 1|.l'l.

WHAT OTHER
MAXIMUM LEGAL POWER

AMPLIFIER GIVES YOU. ..

(A) A FULL KW CCS POWER
SUPPLY WITH A 45 POUND,
1.5 KVA TRANSFORMER that
plugs in for easy handling. . .

(B) TOUGH EIMAC CERAMIC
TRIODES, THOROUGHLY
COOLED by ETO's exclusive
full-cabinet ducted air , o B ¥
system. . . . © ALPHA 76A

(C) HEAVY SILVER PLATED il
TUBING COIL IN A FULL PI-L  ( ALPHA 76 PA SHOWN )
NETWORK that extends to 160

meters and provides 10-15 dB
better harmonic
suppression than the pi

networks commonly used. . .

(D) CENTRIFUGAL BLOWER

FLOATING ON A FOAM NOBODY BUT ETO, so far as we know, provides
RUBBER “SANDWICH" that amplifier warranty coverage beyond a scant
absorbs noise and vibration, 90 days. We'd be embarrassed to offer you
permitting whisper quiet a 90 day warranty! That's scarcely long enough
operation. . . to become really familiar with your new linear,

AND WHO ELSE BUT ETO
rates linears for *“'a full
kilowatt key-down forever?”

To

.l.""-
'\. IIL.LI

S ey

EVERY NEW ALPHA CARRIES
A TWO YEAR (limited)
FACTORY WARRANTY-just
one factor that makes
ALPHA such a sensible
investment. Most ALPHA s
command resale prices
close to what they soid

for new five or even ten
years earlier!

To prevent a sad case of
linear buyer's remorse later
on, your best move now

is to investigate ALPHA
carefully before you buy any
amplifier. Call or write

your dealer or ETO today.
Just ask for our full color
brochure; it contains inside
and outside photographs and
detailed specifications for
all the famous ALPHA
amplifiers.

Ehrhom Technological Operations, Inc.
Box 708, Canon City, CO 81212
(303) 275-1613
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PRICES F.O.B,
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT

NOTICE.

MADISON

ITEMS SUBJECT TO
PRIOR SALE

Electronics Supply
NEW | (BDALE

e T3

continuous coverage
mu i continuous coverage reception N0 gaps
z

no range crystals required
mn Meters

ORDER YOUR
KWM 380 NOW!
OLD PRICE & FREE GOODS

synthesized hf
transceiving system

Amateur Band transmission, including
capability for MARS, Embassy,

Government, and future band expansions

You simply can't buy better reliability, perfor- PASSBAND TUNNING
mance and reputation than the 520 series from
Kenwood, and the TS520 SE is no exception. SA "TEC R L.

This is & just plain good radio at a tremendous
savings, when you consider the free CW filter
(YK-88) and microphone (MC-50) too

HT 1200 INDEPENDENT RECEIVE

SELECTIVITY WILL

T ourgit | SUGGESTED LIST HANDLE WARC BAND
YK-88 CW FILTER $379.95 EXPANSIONS
TOTAL 629.95
CALL FOR
QUOTE CALL FOR QUOTE

——

Professlonal Grade

8 BANDS FULLY OPERATING

TE R A ALL BAND COVERAGE!
160 THROUGH 10, INCLUDING WARC

HF  SS8 Transcernar

ASTRO ma]

Cubic-Swan 102BXA ...........-- $999.00

R I o h e e e Al 779.00 ALL MODES

Astro T00MXA . .......ocoovieanens 499.00 AGC DYNAMIC RANGE
Mirage B23 1 watt-30 Watt amp ..  B9.95

DSI S600A w/AN/AC .....ovvrnnss "Ili:m
Cushcraft A3 Tribander .......... 169.00 SELECTIVITY g
Bird 43, SRS - . coonrneiiniiinennes Stock 16 POLE CRYSITA
COEHam-4ROMOr .....iviveseses 169.00 FILTER 2.7 kHz at - BC[E;
FOK Paln 2 Handie with BE/AC. <. 100 A78.KHE at - 19608
Cerron, GES72B on.ovvvsreennns 34.00 $1395.00 SUGGESTED LIST
GEGI4GE ...... - 995

2 ey CALL FOR QUOTE
Kenwood Service Manuals

PRI a0 b A e i 44 10.00 ea
T TESEMW v rnaaeriorssvoadh 425.00
Telrex TBBEM .. ......c.vvvvenrns 540.00
e — - BELDEN @
Adel Nibbling Tool .............

100 WATTS ALL BANDS

GREATER THAN 100 dB

B ESAS s iversnssanenans R A Tie AEA M = s
Sprague 100MFD/450V Cap ...... . i - ras 35 fantastic leatures including two AEA
Rohn Tower ............. 20% off dealer 10 18 58 :,“".L ﬁmuﬂﬁﬁﬁéﬁuﬁ I:Er ?Eﬂﬁﬂ"'ﬁnﬁi’
256, 450G Sections ﬂ L oa 'Zl=-' and automatic morse trainer mode.
Alliance HD73Rotor ............. Mo of Cond —I
8 12 38 M,
Amphenol Silverplate PL259 R R 822 (7230) 1 99.00
ICOM 255A 2M Synthesized x 23 e 2-18. (V8= 30y (119
ICOM 260A 2M SS5B/FM/CW ...
Kenwood T51805/DFC/558 . N T = 9405
ICOM IC2AT/TTP/NICAD ........ - As = J8¢/fL
New-lcom IC720 w/AC/mike 0 L .
Bearcat 220-%299.00 .......... Mo of Cond. — B8
WO 2o 88 ;‘;E s i
2 i e SW(es30 (1) BI'.? you the
Breakthrough!
1508 McKINNEY
713-658-0268 CALL FOR QUOTES HOUSTON, TEXAS 77010
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® “Freeze Your Arctic Off” - The Ford Tin
Lizzy Club's North Metro Chapter will en-
dure their third annual “Freeze Your Arc-
tic Off" expedition from 2000Z, January
17th, until 1500Z, January 18th, out on the
frozen wastes of Lake Saint Clair.
Operating frequencies will be 7.275,
21.380, 146.52, 146.55, and 146.58 MHz as
propagation allows, with one station on
7.275 at all times. The call sign is ADBR/B
| and a handsome certificate will be award-
ed to all contacts. QSL to Box 545, Sterl-
ing Heights, Michigan 48078. No. s.a.s.e.
needed.

® 21st Annual Tropical Hamboree/1981
ARRL Florida State Convention - This
event will be held in Miami, Florida at
Fabulous Flagler Dog Track on February
7-8. Two full days of activities are planned,
which include tech talks and forums on all
interests in amateur radio, group
meetings, QCWA/OOTC/SOWP Luncheon,
special DX Forum and dinner, FCC and
ARRL Forums, over 100 exhibit booths,
400 swap tables, ladies programs and
many awards throughout the two days.
The Hamboree is known for its' large inter-
national attendance which provides the
opportunity to meet that DX station in per-
son and hear about amateur radio opera-
tion in other countries. There is free RV
parking on the site for self-contained
units, advance reservation for RV space is
recommended. Registration for the Ham-
boree/Convention Is $3 advance, $4 door.
Swap tables are $12 two days, $7 Satur-
day only, $6 Sundayonly plus registration.
For further information and special hotel
rates write: Dade Radio Club, P.O. Box
350045 Riverside Station, Miami, Florida
33135.

® Midwinter Swapfest - The 9th annual
Midwinter Swapfest of the West Allis
Radio Amateur Club will be held on Satur-
day, January 10 from 8 a.m. at the
Waukesha County Exposition Center in
Milwaukee, Wisconsin. Indoor swapfest,
prizes. Tickets are $2 in advance and $3 at
the door. Reserved tables, $3. For tickets
or information write to 1981 Swapfest,
P.O. Box 1072, Milwaukee, WI| 53201.

® Second Annual Sarasota Hamfest -
The Second Annual Sarasota Hamfest will
be held on Saturday, January 17th and
Sunday, January 18th starting at 8:30 a.m.
at the Exhibition Hal/.801 North Tamiami
Trail in Sarasota, Florida. There will be a
QCWA luncheon, swap tables (advance
reservation, no one-day tables, one table
for the two days includes one admission
ticket, $12), door prizes, forums, commer-
cial exhibits, and computers. Talk-in on
146.13/73 and 146.52 simplex. For more in-
formation or reservations contact John
Shinkle, WD4BAJ, 1937 N. Allendale Ave.,
Sarasota, FL 33580, phone 813-953-5818.
Tickets are $3 in advance and $4 at the
door.

— —_——

4%
Q/ng

e

Say You Saw It In CQ — M

e Everything for
amateur radio

including antennas
and accessories

e Precision test instru-
ments for the com-
plete test bench

¢ Innovative self-study
programs to help you
enjoy your hobby

more
e Complete line

computers, terminals,
printers software
and accessories

e Color TV's, fine
stereo components,

fuel-efficiency

products, conven-
ience items for your

home...

All in easy-to-build,
money-saving Kits

If coupon is
missing, write
Heath Co.,
Dept. 012-732,
Benton Harbor,
Ml 48022

In Canada, write

Heath Co., 1480 Dundas
Highway East
Mississauga, Ontario
L4X 2R7

HEATHKIT CATALOG

L

our
obby,

of

Frequency
Counters

featuring the latest
in amateur radio.

@;, Benton Harbor, M1 49022

Self-study programs for novice and
general class license exams

o)

SERR rfrq‘q
Il‘j‘lllll
PR g!‘.
| e
} i !
- d

I-Ill

Oscilloscopes

—————————————

Please send me your latest catalog. | am
not currently receiving your catalog.
Send to: Heath Co., Dept. 012-732,

Name

I Address




Cook's tent just outside the 2 meter
f.m. position. Left to right are Dorey
and Karen, WA1ZPA.

WATGAQ stopped in for a visit. The
cart was fully equipped with a 2 meter
f.m.

250,194 Points
iIs Worth

The Barnstormers Radio Club of
Carlisle, Massachusetts is not primar-
ily a contest club, but that would be
hard to prove after their tremendous
efforts in the field during the 1980
ARRL VHF Contest. The group’s con-
testing activities date back to the early
1960’'s when as K10OR they operated
from Mount Graylock in western Mass.
Mount Graylock, a favorite haunt of
VHFers, is now the contest turf of
W2SZ/1, the traditional rival of the
Barnstormers.

A few of the Barnstormers' members
achieved prominence some time ago
by participating in the first moon-
bounce QSO between W1BU and
WE6HB. Those members are: Fred Col-
lins, W1FC, Steve Davis, K1PEK, Eric
Stromsted, W1ZBT, and Dana Atchley,
W1CF. Dana is also well known for his
h.f. activity; W1CF holds several con-
test records from the home QTH which
boasts a fine antenna farm. WI1CF
with K1UA at the helm came in 3rd
place U.S., all band single operator, in
the 1979 CQ WW DX Phone Contest.

The Barnstormers Radio Club, using
the call W1FC, set their sights and site
on Pack Monadnock for the 1980 VHF
Contest. Pack Monadnock is a moun-
tain located in the lower western part
of New Hampshire not too far from the
Massachusetts border. If you drew a
line between Marlboro and Jaffrey on
a map it would fall mid way. It's high,
some 3,166 feet above sea level, with a
road going to the top. The top is flat
with a picnic area and a fire tower as
natural landmarks. It's location makes

*12 Newbury Drive, Amhurst, N.H.
03031
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The Effort

The Story Of The W1FC
Record Breaking Score
In The ARRL June 1980
VHF QSO Party

BY GLEN R. WHITEHOUSE*, K1GW

it fairly easy to get to, and in fact it
was used for several years by Wi1DC
for their contest activities. The assault
on Pack Monadnock by W1FC was
long in the .planning stages, which
payed off handsomely when the chips
were down.

The logistics of an operation this
size are enormous. While several
members did find their way to the h.f.
bands during the year occasionally,
considerable time was spent on the
Carlisle repeater by members organ-
izing the assault. The Barnstormers
repeater in Carlisle is a unigue in-
stallation in that it has a remote re-
ceiver linked to the repeater via a 10
GHz microwave link. The winter
months were spent building and re-
building equipment for the contest ef-
fort, This preparedness paid off when

the 432 MHz station had to be prac-
tically replaced during the first hour of
the contest.

Approximately 40 people were need-
ed and used for the contest effort. Be-
sides actual station operators, as-
sembly crews, cooks, crews for re-
moval, cherry picker operator, and
even their own telephone and electric
utility crews were needed.

The “Pack Monadnock Tel and Tel
Co.” provided dial phone service be-
tween operating positions and other
locations around the mountain top. If
necessary, it should have been (and
was) possible to contact the outside
world via the landline to iron out any
problems that arose. The "Pack
Monadnock Power and Light Com-
pany’ was to provide complete power
distribution of 110 and/or 220 v.a.c. at

Say You Saw It In CQ



WI1LLB and W1HIV oversee the tower
sections allocated to each band.

W1DUW carries off a section for 6

meters as N1AHQ, WI1HIV, and

W1HNZ look on.

fairly well regulated levels, and they
did.

Armed with super-charged enthusi-
asm, a year's worth of new gear, and
the motivation needed to set records,
we took up the challenge.

Planning, Building,
and Operating

W1FC was designed to operate on
all bands from 6 meters through 10
GHz. Based on previous experience
over the years, it was decided that
Band Managers be selected and used.
The top bands were grouped together
under the Microwave Band Manager.
In addition to the Band Managers,
teams were developed to concentrate
on specific jobs to be done.

The strategy or goal for the 2 meter

Say You Saw It In CQ

Unloading the tower section are (left
fo right) N1AR, WI1HIV, WILLS,
W1FJH, and K1KEC.

N1ALO and W1LLB check the parts for
the towers and rotators.

Erecting the tower next to the ranger
station.

At the back of the 220/1296 van are
W1DUW on the left and K1DXJ on the
right.

On the left are the Boomers for 220, in
the center the loop Yagi for 1296, and
on the right the 8 Yagis for 432.

band group was typical in that we in-
tended to double the previous year's
effort. Pack Monadnock is located at
the northern end of a line which in-
cludes much of the populated portions
of Massachusetts, Connecticut, New
York City, and Long Island. We believe
that if we could work only the mobiles
in New York City, we would achieve
record breaking scores.

To accomplish this feat, we erected
a tower with eight Cushcraft FM
Junior Boomer antennas in phase
pointed right down this golden cor-
ridor. With 24 dBd of gain and a kw
amplifier on 2 meter f.m. we thought
we had it made. Just on the offhand
chance that we might want to change
direction, we covered ourselves with
two Cushcraft DX-120 20 element ar-
rays in phase on a rotor. Unfortunate-
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Two Meter Boomers

Whether you have the space for the 3.2 A 32-19 or the
compac! 2.2 A models, two meter Boomers are your best
choice They offer the maximum gain availabie lor their
boomm length (See NBS no, 688) feature trigon
reflectors for additional front-to-back ratio and clearer
patterns. All stainless sleel hardware and heavy gauge heat
treated aluminum are used throughout. Whatever your
choice of two meter amateur actvity, the Boomer will fill your
needs For FM use the 228FB or 214FB. For CW/SSB on the

low end use 32-19 or 2148, in EME. DX or just reliable QS0s
Boomer will pertorm for you

Six Meter Boomer

The new six meter Boomer offers more boom and more gain
trom its new eiemenl spacing The six mater Boomer has
Cushcraft's tymecal attention 1o getail, inciuding T maich feed
with balun, and extra heavy duty mechanical construction
The key 1o thvs Boomer's super performance and relatively
hghtwesgnt i special element spacing and boom length

Specifications

Moo No 3219 2148 214FB [ Z28FB | 61708

Fraguancy 144 144 144 5 1445 X0

range (M) 146 1456 148 148 1)

Forwamng

gan (0Bd) 162 152 152 182 14

Front 10

tack rafioidH)] 24 24 24 24 0

E-plane

Biwacth

{oeg) 2x14 rs 41 217 217 Fx15

H-plane

Brandth

(oeg) 2x17 218 @18 220 NA

Side lobe

aniemu g leon

(s S1) > 60 » 60 -850 > 50 +&0

SWH lpss

than (yp) 1.21 121 1.21 1.2 121

impadance

{ohm) 50 50 50 50 50 |

ReCoiTEmen

dead stacking

distance

E-plane Li1) 14 10 10 10 NA

E-plane (m) 427 305 3.05 305 NA

Hplane (11 12 10 10 10 225

H-plane [m) 166 308 305 3.05 6.88

Wesight [Ibs | 12 a ] 22 26

(k) 544 a63 363 o 58 11.79

Length {M) o7 15 15 15 34

(rm) 671 4 57 4 .57 4 57 10.36

Longesl

alerment

{inj 40%, A0, 30% 39k 113%,

(om) 102.5 102 1h03 1003 289

Tumning

radius 11} 11 .5 75 95 17.7

{m) 335 228 228 280 539

Windload(sq it 3.5 17 1.7 40 48

(sqm) 33 16 16 ar A5
Stacking Kits

For stacking iwo Boomers, use the lollowing coax harness
and power divider kils

32-19 = 328K 2148 = 225K 61768 = 617-8K
When stacking lour Boomers, use the following complete
stacking kits They Include H frame, harness, hardware and
complete instructions

32-19 = 324-0K 214B = 2240K

Specifications, Stacked Boomers

Antenna 22148 | 2x32-19 | 2261768 | 4x214-B | 4:32-10
Forward

| _gain (dBal 1T E 188 166 202 212
Front o
backraboiaEl| 24 24 30 24 24
EH plane
Degarmwah
ceg)
E-plane 34" 28* n* i 12
=ty 19 ir 20" " 15"
Slacking
dis! Vert (1) 10 12 34 10 12
{rr} 305 366 1036 305 366
Moz (1) - - - — 10 14
{m) — —_ — 305 827
Wi aperoa D) 156° 25* a2 &9 a7
g 816 178 2812 31.30 440
Turn radusiil | O THE BT 8 134°
rr) 274 135 549 274 4 05
Wina
Arga (Fi12) 34" ro- 96" B3 152
sq mi L ) eL a9 7 141

211 «+ 2608 (4)Y + 28 + 24  *Suppon mast not inciuded

The nominal Mensons and wasghts ksiad are lor compeete
arrays The antentas and stacking kis must De oroereqd separalely

6 and 2 meter High Performance Yagis

| CORPORATION
The Antenna Company

48 Perimeter Road, P.O. Box 4480
Manchester, NH 03108
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Central office of Pack Monadnock

Telephone and Telegraph. Phones at

all positions could dial each other, or

could be hooked up to an outside line
via an autopatch repeater.

Hoisting the 1296 MHz tower are (left
to right) W1HIV, WATYLV, and K1PQO.

ly, the characteristics of f.m. are such
that under contest QRM conditions
weak signal work becomes very diffi-
cult. You still hear only one station at
a time. We did, however, make far
more contacts than in previous years,
but not in the numbers we expected.

The 2 meter s.s.b./c.w. operation in-
cluded a TS 820 with a 2 meter trans-
verter, plus the kw final feeding four
Cushcraft 3219 Boomer antennas.
This provided us with the flexibility to
work many stations with ease. We had
even scheduled some meteor scatter
contacts, and a fair number of those
were successful.

The 6 meter station consisted of
two Drake TR-6 transceivers octo-
pused to one 3-500T amplifier. Who-
ever pushed the transmit button first
got the linear. This also prevented the
two transmitters from being on at the

Say You Saw It In CQ

At this pep talk were (left to right)

K1KA, K1PEK, K1GW, ABTA, K1PQO,

WATZTC, WILLB, WATGAQ, WIFC,

K1RX (seated), K1IKEC, K1LL, KTWHS,
N1RC, and W1LMZ.

The power installation.

K1PEK works on the lower 6 meter

Boomer. Both antennas were in-

dependently rotatable so the operator

could select upper, lower, or both an-
tennas.

T v g
1 R s, TR

. "'-.!--r.

=
- -
i

ar

5 r'r!
v e B &
atae .1

The 6 meter finished product.

N1BC and NT1RC with the 2304 anten-
na elements,

same time. To also prevent potential
fist fights from this configuration, one
operator would then make the contact
while the other searched for multi-
pliers. The rigs fed two Cushcraft
617-6B Boomer antennas. The bottom
one was in a fixed position and the top
one was rotatable. Switching was ar-
ranged so that upper/lower/both could
be selected.

The 220 MHz band gang spent many
of their winter hours getting ready for
this assaull. In the past, equipment,
antennas, and perhaps a bit of en-
thusiasm had been lacking, but 1980
was certainly different. Four new
Cushcraft 220B Boomer antennas and
new equipment gave the operators a
new outiook . .. and a new high score.
The 440 MHz operation had its own
van with easy chairs, an 8877 ampli-
fier, a new tower for the Yagis, and all
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GET TO
THE TOP
FAST!

NOW YOU CAN CHANGE,

ADJUST OR JUST PLAIN WORK
ON YOUR ANTENNA AND
NEVER LEAVE THE GROUND!

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLD-OVER
TOWER...designed for the
amateur. When you need to
“get at” your antenna just turn
the handle and there it is. Rohn
“fold-over” towers offer unbeat-
able safety. These towers let
you work completely on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb-
ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physical danger
to an absolute minimum...the
Rohn “fold-over”!

Like other Rohn big communi-
cation towers, they're hot dip
galvanized after fabrication to
provide a maintenance free,
long lived and attractive instal-
lation. Rohn towers are known
and used throughout the world
...for almost a quarter cen-
tury...in most every type of
operation. You'll be in good
company. Why not check with
your distributor today?

Unarco-Rohn

Dwvision of Unarco Indusines, Inc.
P.O. Box 2000, Pecna, Hiinots 61601

Send For ROHN’S Complete Amateur
Radio Tower Catalog— $2.00

Do not attempt to raise antenna or

antenna support near power lines —
You can be KILLED.
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the problems that Murphy could mus-
ter. Several hours were lost on Satur-
day night while the technical crew
ironed out the bugs. They too did bet-
ter than the previous year's attempt
when Murphy struck without mercy.

The big benefactor of the long win-
ter activities was the 1296 gang with
its tower-mounted equipment. The big-
gest change of all in terms of equip-
ment was the microwave group. All
new transmitters and receivers had to
be built for each end of each link on
each frequency. From the photographs
you can see the lift bucket (cherry
picker) that was available to us, and of
course the new dish antenna.

As mentioned earlier, each site had
a dial telephone available to contact
other locations on the mountain and
off. The pictures do tell most of the
story, so you can see for yourselves
what it took to make over 250,000
points. This was the first time that any
group ever scored over a quarter of a
million points, and I'm sure we’ll be
the target to beat in next year's outing.
You can bet that we’ll be out there
next year trying to beat that record
ourselves. Look for W1FC and crew(s)
next June from Pack Monadnock
Mountain on all bands and all modes.

WI1LMZ and W1FC secure the micro-
wave to the bucket.
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NEW MRJ-102 24/12 Hour Digital Clock/ID Timer

convenience,
Nuwyuumnswitdi to either 24 hour GMT

The latest in time keeping

time or 12 hour format! Double
usefulness—great for your operating position
and great for other family members to use.
Switch to ‘‘seconds’’ readout. For the times
when you need the utmost accuracy.
Switch to ID timer. Alerts every 9 minutes
after you tap the button (also functions as a
snooze alarm).

Switch to ‘‘observed’ timing. Just star

clock from zero and note end time of event:
counts up to 24 hours and repeats. (reguires
resetting clock time after use).

Switch to regular alarm. For skeds remind-
er or wake-up use (has alarm-on indicator).

MFJ-102

(+84)

Synchronize with WWYV. Now you can
adjust the MFJ clock to WWV accuracy.
Fast/Slow set buttons for casy setting of
time and alarm.

Big, bright, blue digits are 0.6" for easy-
on-the-eyes, across-the-room viewing.

Lock function prevents missetting.
Solid-state circuitry for long life.

Operates on 110VAC, 60 Hz (50 Hz with
simple modification). UL approved.
Handsome styling with rugged black plastic
case with brushed aluminum top and front.
Front has sloping surface for easy viewing.
Cabinet measures 6x2x3",

Put this new improved MF] digital clock
to work in your shack.

Five NEW MFJ Deluxe Multi-Outlet AC Power Strips

MFJ-1103

95
(+54)

Here's the most convenient, most protected
way to power-up radio and computer gear.
MFJ-1104: Varistor protects against volt-
age spikes (worth the investment alone to
guard your transceiver, computer, or SWL
radios.

Individual double-pi RFI filters for each of
3 pairs of outlets to completely isolate radios,
computers, and computer peripherals from
interference.

8 sockets, 4 pairs, all 3-prong; the fourth
pair is unisolated and unswitched.

Pop-Out fuse for ecasy changing (15A,
125VAC), heavy duty 3-wire 6’ puwt,anﬁJ
Lighted switch shows circuits are *

‘5 !____.——"" MFJ-1101 MFJ-1100
! $34'5+54J $19{ $4) $14{+s41

Deluxe heavy-gauge .063 aluminum case,
finished in black, has easy mounting slots.
Measures 18"Lx2%"Wx17%"H.,

MFEJ-1103, similar but 12 sockets (2 un-
switched), one RFI filter for all.

MFJ-1102, similar to 1103 but no RFI filter.
MF]J-1101: 6 sockets, all 3-prong type. Fuse
pmi.t:f:ted, ISA, 125VAC. On-off switch,

Lighted **On"" indicator. 3-wire 6' power
cord. Steel case, finished in gray hammer-

tone, has mounting slots, measures 13%"L
x23%"Wx]%"H.

MFJ-1100, similarto 1101 but 5 sockets. less
switch, light, and is 8%"L.

NEW MR Compact 3 KW Antenna Tuner Has Roller Inductor

3 KW PEP — the power rating you won't
outgrow. (250 pf-6K 'V caps).
Roller inductor with a 3-digir turns counter

exciting new ideas from the
world’s leading manufacturer of
amateur radio accessories

NEW MR VHF SWR/
Wattmeter/Field Strength Meters

MFJ-812 Wﬂj MFJ-810 $2
New low cost VHF operating aids.
MFJ-812: Reads SWR from 14-170 MHz

to keep vou informed about antenna/
feedlines. SO-239 coax conn.

(+354)

Reads forward & reflected power at 2
Meters (144-148 MHz) 2 scales (30 &300W).
Reads field strength levels from 1-170
MHz. Binding posts provided for antenna.
Easy push-button switch operation.
MFJ-810, similar less field strength function.

NEW MFJ DXer’'s Communications
Filter

MF.J-732
$69ﬁ554}

MI*.I-TJZ Puts more presence in SSB/
AM/FM voice communications, brings
more signals out of the **mud.”’

Easy to use, just push up to 4 buttons.
10-pole (S5-stage) circuit with Chebyshey
superfast roll-off (up to 58 dB/octave). First
button: On/Off-Bypass, response 300-3000
Hz; second: 500 Hz lower cutoff; third: 2200
Hz upper cutoff; fourth: 1500 Hz upper
cutoff. Built-in speaker, 2 watt amplifier,
LED, 9-18 VDC or 110VAC with optional
AC adapter ($7.95+5%2), 5x6x13&".

TO ORDER PRODUCTS, CALL TOLL FREE

| 800-647-1800 T
e

i iR e e O =SF - hg

CUMELNIVATIONS FILTENR

plus a spinner knob for precise inductance
control to get that SWR down to minimum
every ime.

Built-in 300 watt, 50 ohm dummy load.
Built-in 4:1 ferrite balun.

Built-in lighted 2% meter reads SWR plus
forward and reflected power in 2 ranges (200
& 2000 w).

6-position antenna switch (2 coax lines,
through tuner or direct, random/balanced line
or dummy load). SO-239 coax conn.,

For tech. info., order or repair status, or calls

outside continental U.S. and inside Miss.,

call 601-323-5869.

® All MF] products unconditionally puaranteed
for one year ( excepl as noted )

® Products ordered from MF] are returnable
within 3 days for full refund (less shipping)

* Add -».hlppmg & handling charges in amounts
shown in parentheses

Meet “‘Versa Tumer V. It has all the Write for FREE catalog, over 60 products

features you asked for, including the new  ceramic feed-throughs, binding post ground.
smaller size to match new smaller ngs — Deluxe aluminum low-profile cabinet with ENTERPRISES
only 10%Wx4'2Hx14%"D sub chassis for RFI protection, black finish, INCORPORATED

black panel with raised letters; tilt bail:

requires 12 VDC for meter light.

Box 494: Mississippi State, MS 39762

Matches coax, balanced lines, random
wires |.8-30 MHz.
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Here’s an interesting approach to getting some more
mileage out of your scanner.

BY ROBERT B. GROVE*, WA4PYQ

L

b ™

LALL A

Fig. 1- The typical TV log-periodic antenna features cross-phased elements
and swept-forward dipole design.

\

While all scanner manufacturers
include a small add-on whip antenna
to use with their products, most of us
eventually wish to extend our listening
range. The little internal whips are rec-
ommended because they are adeguate
for local monitoring, and they reduce
the likelihood of intermodulation from
strong signal overload.

The performance parameters of a di-
rectional receiving antenna for a scan-
ner are somewhat different from those
which would describe a transmitting
antenna, Most important, it must be
extremely broadband for the variety of
services to be intercepted. Fortunate-
ly, s.w.r. is not a problem in reception.
Power handling capacity is of no con-
sideration, so receiving balun trans-

"At. 1, Box 156, Brasstown, NC 28902

formers may be used for impedance
matching.

An antenna which lends itself par-
ticularly well to broadband applica-
tions is the log periodic dipole array.
LPDA's are recognized by their
uniform taper of dipole lengths, pro-
gressing from long at the back to short
in the front (see fig. 3). It is truly a
dipole array as distinguished from a
Yagi beam. Each element is active,
connected directly to a cross-phase
harness. This zig-zag pattern of the in-
terconnecting transmission line as-
sures that successive elements will
always be 180° out of phase with the
preceding dipole (see fig. 1).

Spacing of dipole elements in an
LPDA is typically .1 wavelength, with
05-.15 tolerable. The longest element
(rearmost) is usually slightly greater

than a half wavelength at the lowest

Build A Scanner Beam
From A TV Antenna

frequency, while the shortest element
(forwardmost) is less than a half wave-
length at the highest frequency.

The peculiar V-shaped slope of the
elements is of importance. If a dipole
is operated at its half-wave frequency,
the radiation pattern is a figure 8. But
these elements are used at their three-
half-wave frequencies as well. This
creates a clover leaf pattern as shown
in fig. 2. By folding the elements for-
ward (theoretically 114.6°) the two for-
ward lobes are merged, providing uni-
directional characteristics.

The size of 3/4 wavelength elements
also guarantees gain over that of a
resonant half-wave element because
of the increased capture area of the
longer dipole.

LPDA Impedance

While a single half-wave dipole
would exhibit a free-space center feed-
point impedance of about 72 ohms,
the close spacing and phasing rela-
tionship of the LDPA provides an an-
tenna impedance closer to 300 ohms.

...And Length

Additional theory indicates that the
length of the antenna (main boom)
should be at least two—and preferab-
ly three—times the length of the long-
est element. While the total number of
elements does not appreciably In-
crease gain, it does smoothe out s.w.r.
ripple throughout its usable range by
providing a continuous series of in-
cremental frequency-resonant dipoles.

Because our conversion antenna is
actually designed for television re-
ception, the longest elements are
slightly short for 30-50 MHz low band
reception; but in actual practice, re-
ception in that range is excellent. Not
only are the elements long enough to
capture a great deal of signal, but the

18 « CQ =+ January, 1981
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Fig. 2- The normal cloverleaf radiation

pattern of a three-half-wave dipole (A)

is merged by folding the dipole legs
forward (B).

length-to-diameter ratio assures

broadband resonance (low Q). But

| don't expect much directivity on low-
band, the elements are too short.

The Conversion

While virtually any log periodic TV
antenna should work, we chose a
| Radio Shack unit because of its uni-
versal availability and classical de-
sign. Radio Shack manufactures a
series of these antennas for various
applications. The "V series is in-
tended for v.h.f. (channels 2-13) recep-
' tion, and the “VU" models add a u.h.f.
corner reflector.

While the shorter (and less expen-
sive) TV log periodics work just fine,
the longer ones are recommended for
uniform response throughout their
' ranges. We used the VU-160 for this
conversion.
| Besides the usual hand tools, you
. will need a couple of six-inch pieces of
scrap aluminum TV elements, a six-
foot length of 1 1/2-inch O.D. PVC pipe,
and a standard 300:75 ohm TV balun
transformer. Provide enough 75 ohm

Fig. 3- Typical log periodic dipole array
used for v.h.f. television reception.

low-loss coax to the scanner (RG-6U
MATV/CATV cable works great), and a
| type F connector for the balun trans-
| former. A Motorola plug will be needed
| for the scanner; as an alternative, a
' PL-259 may be affixed to the cable and
i used with an appropriate adaptor. This
allows the antenna system 10 be used
with a low-power transmitter as well.
But don't forget, the balun is a low-
‘ power device; don't feed more than a

few watts of r.f. through it or you'll
wonder where your signals went!
| Let's perform a cookbook conver-
sion on one of these TV log periodics;
you'll be pleased with the results!

Step By Step

1. Remove the antenna components
carefully from the box.

2. With the insulator rows facing up-
ward, note the two main antenna
boom sections together. Do not use
the cradle boom or H-blocks provided.
With the boon sections inserted into
one another and bolt holes aligned,
pass one long bolt (provided) through
the rearmost of the two holes and
tighten it securely with the wingnut.

3. Ream out the other bolt hole with
a 1/4-inch bit. Measure 1-3/4 inches for-
ward from the center of this hole and
drill another 1/4 inch hole through the
boom. These two holes will accommo-

Fig. 4- Two 'z-inch holes are drilled
through the main boom to accommo-
date the U-bolt.

date the U-bracket for mounting the
antenna to the PVC mastpipe. Refer to
fig. 4 for assembly details.

4. Connect the two loose harness
leads to the screw lugs on adjacent in-
sulator. Be sure to cross the leads, fol-
lowing the pattern of the rest of the
crossphase harness. Secure the two
leads tightly with the washers and
wingnuts provided.

5. Spread the two forward square-
tubing corner reflectors fully outward
until their locks snap into place.

6. With a hacksaw cut off the square
boom with all of its short director ele-
ments in front of the u.h.f. dipole as
shown in fig. 6.

7. Select two large and two small
plastic end caps and tap them into
place on the ends of the square tub-
ing.

8. Holding the u.h.f. dipole firmly,
saw off the crimped tips from each
end. Refer to fig. 5 for details of steps
8 and 9.

9. Select two 6-inch lengths of scrap
aluminum antenna element. With vise
or pliers, gently squeeze the seam of
each so that one edge folds under the
other edge. Insert one of these into
each end of the u.h.f. dipole, and tap
(holding u.h.f. dipole element in hand)

Fig. 5- After the crimped ends are snip-

ped off the u.h.f. dipole, extra tubing is

tapped in place to increase the ele-
ment length.

until seated. Continue tapping until
each dipole leg is approximately 9
inches in length from the center insul-
ator. This will make an overall u.h.f. di-
pole length of approximately 19 inches
which is a 3/4 wavelength at 450 MHz
for a 300 ohm match.

10. Carefully unfold the remaining

. elements to their lock position begin-

ning with the rearmost (longest ele-
ment). Do not apply leverage to the
outer ends of the elements; instead,
grasp the element near its rivet, lifting
gently on the spring lock bracket while
gliding the element into position.

11. Mount the antenna assembly
sturdily to the end of a 6-foot length of
1'2-inch (O.D.) PVC pipe as shown in
figure 7. Set the PVC pipe, into the an-
tenna rotator assembly. PVC pipe is

Say You Saw It In CQ
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Send for FREE
Catalog of accessories
and publications

Shipping within
48 hours

Identify those strange sounds
Professional listening tips

60 minute cassette

$5.95 Plus $1.00 shipping

Payment must
accompany order

* DEALER INQUIRY INVITED =

“ .. SEARCHING FOR THE SOUNDS OF

IMPROVE YOUR

NEW MONITOR ANTENNA
Up to BdB gain, 108-512 MHz
$39.95 Plus $4.00 U.P.S.

TOMORROW.”

[IROVE [SNTERFRIGES INLC

Dept. W

BRASSTOWN, NORTH CAROLINA 28902

CIRCLE 18 ON READER SERVICE CARD

Tellr

Provisions for our new bands
and many other features.

In MD. Call: 792-0600

———

TEN-TEC
DELTA and OMNI-C

Call Toll Free:
800-638-4486

Laurel Plaza-Rte 198
e Laurel, MD 20810

7

CIRCLE 79 ON READER SERVICE CARD

Copies of
Magazine

[
A=k
S
Sl al a

Keep your issues of CQ together,
handy and protected in CQ's own
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12 issues.

Only $4.95 each, three for
$14.00, six for $24.00. (Outside
U.S.A. please add $1.00 for each
case.)

Jesse Jones Box Corp.
P.O.Box 5120
Philadelphia, PA 19141

Please send me CQ Library Cases.
Prices: $4.95 each; 3 for $14; 6 for $24.
My check (or money order), payable to
Jesse Jones Box Corp. is enclosed.
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Fig. 6- The u.h.I. directors are of no use
at the lower u.h.f. range. Saw them off.

used as the upper mast section be-
cause its non-metallic composition
will not appear as a parasitic element
which could interfere with the pattern
of the antenna. It might be a good idea
to insert a length of wood dowel such
as a broomstick through the PVC to
give it rigidity.

12. Select a 300:75 ohm TV balun
transformer and connect the twin-lead
end to the antenna terminals (u.h.f.
dipole). Prepare a 75 ohm coax down-
lead by affixing a type F connector to
it. Mate the connector to the balun
transformer. Tape the connector tight-
ly with PVC electrical tape for water-
proofing. Tape the balun securely to
the antenna boom, and tape the coax

to the boom as well so that it doesn't
flap in the breeze.

Operation

Considering that the antenna is
made for an entirely different service,
and that the modification procedure is
simple and straightforward, the scan-
ner beam will give an impressive ac-
counting of itself. While directivity is
very broad on low band, it is quite
sharp on high band and v.h.f. The an-
tenna will provide excellent reception
for all scanning receivers.

/- The modified antenna is
mounted in a vertical plane atop a PVC
mast pipe to avoid interaction with a
metallic mast.

Fig.
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The information here may start you on your way to a
Hickok dealer, or it may start you thinking about
borrowing a trick or two for your own design.

-

the Hickok

Model 216
‘ffautomated?’

transistor
tester works

The Hickok 216 transistor tester is small enough to
fit in the palm of your hand yet is quite an amazing

bit of engineering.

BY MARTIN BRADLEY WEINSTEIN*, WB8LBV

Here’s the scenario. You've just re-
turned from the flea market at the
Hartz Mountain Hamfest—or from
Sloppy Sam's Buy-Em-By-The-Bag Bar-
gain Junk Parts Bonanza Outlet—and
now you have mounds and mounds of
adorable little three-legged beasties
on your bench. Son of a gun.

S0 you break out the magnifying
glass and your handy-dandy transistor
spec look-em-up guide only to find
there isn’t a single indentifiable or leg-
ible device number in the bunch.

Some bargain.

You could break out the curve tracer
and the scope If you have one, but you
still ought to have some idea of which
lead is which.

So you wish upon your favorite star
(Loni Anderson, right?), and in the
morning there’s a flyer describing the

*c/o CQ Magazine

Hickok Model 216 Transistor Tester
under your pillow.

Magic

Stuffing a few of those three-lead
whatchamacallits into your pocket,
you stop in to see Dealer Dan and ask
him to demo the 216 for you. And you
don’t believe what you see.

He plugs your mystery thingamabob
into the socket on the front of a box
the size of a small v.o.m. The LEDs
twinkle for a second, then it tells you
that you have a good PNP transistor; it
even shows you which is the base
lead. And a little further on, I'll show
you how to identify the other two
leads—in seconds.

Okay, the box has a manufacturer’s
suggested U.S. resale price of $135,
meaning you can get it for something
between $115 from a bargain outfit
like Fordham to $145 for a retail-plus-
tax-plus-shipping outfit like Formal

Say You Saw It In CQ

Fred's. You've known Dealer Dan
longer than we have, so you know just
how far you can swing his price on
something like this.

Considering the transistors you
bought are worthless unless you can
make sense out of 'em (and how much
time it would take to test all of them
out with an ohmmeter tester) and the
fact that you can use the 216 for both
in-circuit and out-of-circuit tests on
JFETs and bipolars and diodes and
more—well, it's your decision. Me, |
own one, and | am and was damned
happy | do, especially the time the
drawer | keep my transistors in spilled.

What It Does

The Hickok 216 performs pass/fail
tests on any semiconductor that can
be modeled as two diodes (more on
this in a minute); identifies PNP versus
NPN, NFET versus PFET, can tell you
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which end is an anode, which a cath-
ode; and identifies the base lead of a
bipolar transistor, the gate lead of an
FET or the emitter lead of a UJT.

It can tell an open or shorted junc-
tion from a good one and fail a bad
one every time. And it can work in-cir-
cuit as long as there's more than 500
ohms between any pair of leads, or
less than 0.2 microFarads, or any com-
bination that comes out to an imped-
ance of 500 ohms at 1000 Hz.

It won't test gain and it won't test
leakage (Hickok has other models that
will), but it isn’t intended to. It's a
go/no-go tester intended for trouble-
shooting, but also useful for people
like us who often don't know an emit-
ter from a deceiver.

The Theory Behind
The Circuit

For the purposes of testing a semi-
conductor device, you can consider it
to be a combination of diodes. For a
diode, the combination is trivial—one
each diode. For a transistor, it's two
diodes connected anode-to-anode
(NPN) or cathode-to-cathode (PNP)
with the junction (base) brought out as
a third lead.

Now, if a bipolar a.c. signal (or vir-
tually any signal with both positive
and negative components to it) is ap-
plied to a diode, only half of it gets
through, resulting in a rectified signal
that can be filtered to produce a d.c.
voltage that's either positive or nega-
tive, depending on the “direction’” of
the diode.

If the same signal is applied to an
open junction, nothing gets through
and the filtered no-signal results in a
d.c. voltage of zero. Try again on a
shorted junction and both halves get
through, cancelling each other out in
the filter and again resulting in a net
d.c. voltage of zero.

Now suppose we connect two of the
three leads together and run our signal
into both of them, taking what comes
out of the third lead as the input to our

¥
ki

PNP 8

I
=

NPN B

]
=

Fig. 1- Two-diode models for PNP
and NPN transistors.

MODEL 216

SCHEMATIC WIRING DIAGRAM

X

Fig. 2- Schematic diagram for the Model 216 transistor tester.
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Fig. 3- The bipolar signal from the
tone oscillator (Z4A/Z4B) and
amplifier AR1A is simultaneously ap-
plied to two of the three socket ter-
minals; the third is connected to the
input of AR1B, an inverting amplifier
with a d.c.-smoothing low-pass filter.
Each of the three possible configura-
tions of leads is rotated through
twice through the combined action of
the 4022 octal counter/driver, 6 steer-
ing diodes (CR1-4 and CR8-10) and 9
analog switches (Z1A/B, Z2A-D and
Z3A-C). This occurs during sequence
steps 1-6 of the 4022.

filter. The arithmetic of this shows
that there are only three ways of tak-
ing three things two-at-a-time.

There are some diagrams coming
up that show the output that results
from various lead configurations of
good NPN transistors, good PNP tran-
sistors, and NPN or PNP devices with
either open or shorted junctions.

The Naming Of The Parts

Look at the schematic we've re-
produced somewhere along here and
I'll try to help you recognize what's
happening.

“Master Control"” for the testing is
directed by the 4022 octal counter/
driver, which sequences the tester
through a number of steps—details on

these shortly. Clocking for this
counter is through the astable made
up of Z5B and Z5C.

Power supply for the 216 is through
a pair of 9 volt batteries and a regu-
lator circuit, providing a bipolar supply
with a center ground.

Z4A and Z4B form the tone-generat-
ing astable, which is buffered by op
amp AR1A. The nine analog switches
controlled by the phases of the 4022
determine which device leads are con-
nected to the signal and which to the
input of AR1B.

AR1B is an op amp configured as an
inverting amplifier with a very low
pass filter, used here to smooth the
rectified signal into d.c. voltage. Its
output goes both to integrator AR2A
and a very intriguing three-function
driver built around AR2B.

AR2B, if you can follow all the
diodes, lights the “P" LED when its in-
put is a negative voltage, the “N" LED

when its input is a positive voltage,
and resets the 4022 through Z5A when
the voltage is zero. The output of AR2B
IS zero, as we've discussed, when the
tester encounters an open or shorted
junction. And resetting the 4022 puts it
into the “@" count, which both lights
the “Fail"” LED and resets the integra-
tor.

The Testing Sequence

Before we look at the actions during
each count, you should know that the
“carry out” pin on the 4022 performs a
number of housekeeping functions. It
turns on the analog switch (Z3D) be-
tween AR1B (the inverting low pass
filter) and AR2A (the integrator) during
counts 0-3, and turns it off during 4-7.
It also inhibits the “‘gotcha" time delay
(C7/R24) through Z5D. This is the time-
out circuit that dis-enables the 4022
clock input for about 4 seconds, freez-
ing the display status, when the tester
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Fig. 4- Models for good transistors when you apply a sine wave to the lead

configurations shown. This demonstrates some of the action of the circuit

and how clearly it can show whether the device is good or bad regardless of
open or short (via the two diode model of a transistor).
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Transistor with
shorted junction
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Fig. 5- A transistor with a shorted junction. Note: if “Fail” occurs, sequence
does not continue, e.g., “2" and 3" do not occur in first case.

“recognizes” the device type and the
base lead. The count of “7" also is by-
passed through CR20 and Z5D.

The "0"” count, as we've seen, lights
the “Fail” LED and resets the integra-
tor; also, nothing is connected to the
DUT (device under test) during this
count.

The “1" count (through CR12 and
Z3B, CR8 and Z1A/B, CR 10 and Z2C/D)
connects the bipolar testing signal to
DUT terminals 2 and 3, with terminal 1
going to the input of AR1B. The output
of AR1B is passed to the integrator,
where the charge (opposite the polar-
ity at the input of AR1B) is stored. If
this is zero, AR2B will reset the 4022
and turn on the “Fail" LED. In the
event of a bad device, we should note,
the “Fail” LED flashes rapidly, alter-
nating with one or both of the “P" and
“N" LEDs. If the output from the filter
is not zero, one or the other of the “P"
or “N" LEDs will turn on briefly.

For diode tests, the second pole of
switch S1 will pull up the pin 8 input of
Z3D during the “1" count, providing
the 4 second “gotcha' delay for any
good device. A bad device will reset
the counter instantly. The sequence

(as you'll see in a second) always con-
nects the input to AR1B to DUT termi-
nal 2 when the count reaches "2'";
since the diode test is between termi-
nals 1 and 3, the sequence always re-
sets at a count of “2", so the full
counting sequence for diode tests is
truncated to 0-1-2(reset)0-1-2-etc.

Back to transistor testing. On the
count of 2" (from now on you can find
the steering diodes and analog switch
sections yourself) the testing signal is
applied to DUT terminals 1 and 3, the
input to the filter to 2, and the output
of the filter to the “N"/"P"/reset driver
and the integrator. This can increase
or cancel the charge in the integrator,
you'll observe.

On the count of “3", the testing
signal is connected to DUT terminals 1
and 2, the filter input to 3, and the filter
output to the integrator and the “P"/
“N"Ireset driver.

Halftime

If you'll take a look at all of the dia-
grams for open and shorted junction
NPN and PNP devices, you'll see that
they always produce a 0 volt output
from the filter by the end of count “3",

which resets the 4022 and lights the
“Fail” LED without ever signaling a
“gotcha".

If you also take a look at the dia-
grams for the various lead configura-
tions of good NPN and PNP transis-
tors, you'll see that PNP transistors
always leave a negative net charge in
the integrator, NPNs always a positive
net integrator charge.

Also, you'll see that there is only
one count during which the input to
the filter is of a polarity opposite the
eventual nét integrator charge—mean-
ing that the output of the inverting am-
plifier/filter stage matches the eventu-
al net integrator charge during only
one of the three counts “1", “2" or “3".
This is how the gizmo identifies base
leads.

Since it can't look backwards in
time, it repeats itself instead, but with-
out updating the integrator. The 4022
“carry out" and analog switch Z3D ef-
fectively disconnect the output of the
filter from the input of the integrator
during counts “4", “§", “6" and “7".

Gates Z4C and Z4D compare the
output of the filter and the output of
the integrator. When there's a match,

it triggers the 4 second ““gotcha" delay
through Z5D.

Back To The Action

On the count of “4", the lead config-
uration of count “3” is repeated and
the LED at terminal 3 is switched on
by Q2. If DUT terminal 3 is its base or
gate, the "gotcha” circuit freezes
everything for 4 seconds, including the
“P" or “N"” LEDs, which are correctly
lighted only during this one time out of
three, or whichever time triggers the
“gotcha".

The count of “5" duplicates the con-
nections of the “2"” count and lights the
LED at terminal 2. If this is a “gotcha",
well, you know what happens. If not, it
just stays on for an instant while the
4022 count advances.

The count of “6” duplicates the sig-
nal connections of the "1" count and
lights the LED at terminal 1. Again, a
“gotcha” freezes everything for 4 sec-
onds, otherwise it's on to the next
state.

Yes, a good device will have scored
a “gotcha” by now. But don't forget
that the ‘“‘gotcha” only delays the
counting cycle. The sequence con-
tinues afterwards, each time lighting
an LED or two, but only briefly. There
is no confusing a “gotcha” with a
“next”.

The count of “7" is purely a “next"
cycle.

Clues For The Rip-Off Set

Okay, some of you want to run
through your junk boxes and slap this
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little beauty together yourselves.
Good luck. There's nothing obscure
about the parts. The analog switches
can be 4016s or 4066s. The Op Amps
are 4558s. Most of the steering diodes
are 1N914s. Everything is strictly off-
the-shelf. -

The Hickok 216, on the other hand. |
comes from the factory to your dis- |
tributor completely assembled and
tested with a full-year limited warranty.

Also, Hickok got the whole thing on |
a 2-3/4 by 2-15/16 inch pc board. It
would take me four or five times that
area, how about you?

| may be getting lazy in my old age, |
but this is one time | see build-or-buy
as a close decision. For me, it was
tilted toward “buy’” by the number of
connections and the time it would
take me to put it together versus the
small, nifty package from Hickok.

As Promised, A Bonus

The Hickok Model 216 is only de-
signed to identify the base lead, but
with this little trick, you can also iden-
tity the emitter and collector.

First, arrange to place the base lead
at the middle terminal (the middle
LED, #2, will light). The 216 will tell you |
whether you have an NPN or PNP tran- |
sistor.

Next, disconnect the base lead from
the 216 and touch it to one of the other
leads (plugged into either terminal 1 or
terminal 3).

If the “P" LED and the *N" and
“Fail” LEDs together flash alternately
(all at full brightness), you've touched
the base to the emitter of a PNP or col-
lector of an NPN.

If the “N" LED at full brightness
flashes alternately with the “'Fail" LED
at full brightness together with the “P"
LED at just under half brightness, the
base Is contacting the collector of a
PNP or the emitter of an NPN.,

Not even Hickok knew about this
trick before they heard about it here!

By the way, the Hickok 217 does
everything the 216 does plus a leakage
test. The Hickok 220 adds h.. mea-
surement. Of course, unless you're
troubleshooting, you could save a lot
of money on test equipment just by de-
ciding not to try saving a little on tran- |
sistors.

Ah, well. That's the amateur spirit
for ya!

Addendum

For more information on the Hickok
216 or any of their other products write
to Mr. Thomas A. Hayden, Marketing
Manager, The Hickok Electrical Instru-
ment Company, 10514 Dupont Ave.,
Cleveland, Ohio 44108 or circle num-
ber 100 on the reader service coupon.

— —

Fig 7- A PNP device with an open junction.

Tell him Marty and CQ sent you.
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There is no doubt that 2 meter HT's
due 0o microprocessor-based tech-
niques have undergone a revolution
that most amateurs would not even
have imagined a few years ago. The
Kenwood TR-2400 is a good example
of the new generation of HT's that we
will probably be seeing a lot more of in
coming years.

The TR-2400 measures about 8 x 3
x 1 7/4 inches and weighs about 1
Ibs. It can be comfortably hand-held
for extended periods of time. It does
not have any clip for belt mounting but
a holster of some sort could probably
be easily fabricated. Both of these
features are available as options. The
front view photograph shows the great
variety of controls, which will be
described later, associated with this
every versatile piece of equipment.
The basic TR-2400 comes as a com-
plete package with a ni-cad battery
pack, plug type charger, flexible anten-
na, carrying strap and operating
manual. There are even extra plugs for
the external microphone and speaker
jacks on the TR-2400.

Basically, the TR-2400 is a synthe-
sized HT covering nominally from
144.000 to 147.995 MHz in 5 kHz steps
with a variety of memory and scanning
features. Fig. 1 shows a block diagram
of the unit. There are four main sec-
tions to the unit—a TX-RX section,
PLL section, display section and tone-
pad section. The TX-RX section is fair-
ly conventional in that it shows a
straight r.f. amplifying chain for the
transmitter and a double conversion
receiver i.f.'s at 10.7 MHz and 455 kHz.
The transmitter is completely broad-
banded. The r.f. signal is derived from
a voltage controlled oscillator, in the
PLL section, operating at the output
frequency and the signal is simply
amplified in four stages to its final out-
put level. On the receiver side, both the
input and output circuits of the r.f. am-
plifier stage are varactor diode tuned
to the operating frequency by a tuning
voltage derived from the PLL section.

‘c/o CQ Magazine

The

BY JOHN J. SCHULTZ*, W4FA

The TR-2400 has plenty of controls
and switches but they are all well ar-
ranged. Most controls are on the top
or on the front panel, The PTT switch
Is on the left side, while on the right
side there are jacks for an external
microphone, PTT switch, speaker and
battery charger.

The PLL section is the real heart of
the transceiver. It contains the cir-
cuitry necessary for frequency gener-
ation, PLL control, key-pad frequency
entry, frequency display control, chan-
nel scanning control and even the mi-
crophone amplifier/modulator stages.
The VCO/PLL circuitry itself is fairly
conventional in that the VCO signal
(133.3 to 137.3 MHz on receive; 144.00
to 147.995 MHz on transmit) is mixed
with the harmonics of different crystal
oscillators, depending upon whether
the receive or transmit mode is active,
to produce a low frequency i.f. signal
which is phase compared to a refer-
ence crystal oscillator. By suitable in-
struclions from a microprocessor in
the PLL section, the PLL circuitry can
set the VCO frequency in 5 kHz steps
directly. There is no 5 kHz “up/down”

Kenwood TR-2400

switch found on many HT's. The mi-
croprocessor also contains instruc-
tions for a variety of control functions
such as to accept only valid frequency
entries from the key-pad, to stop scan-
ning in the memory scan mode when
either a desired “busy"” or “clear”
channel is detected, to store frequen-
cies put into memory, etc. Finally, the
PLL section also includes an IC for the
tone encoding for the key-pad.

The display section accepts BCD
frequency information from the micro-
processor and displays it on a four-
digit liquid crystal display. The display
can also indicate the number (from 1
to 0) of the ten memory channels being
used, but the frequency and memory
channel number displays are not si-
multaneous. The display also includes
“arrow” indicators, two on either side
for: “on-air', “memory recall”, “low
battery” and “lamp-on” functions. The
latter may seem a bit unnecessary but
it iIs possible to switch the lamp on
and then not to note that it is on when
the surrounding light improves. Since
the lamp draws more current than the
squelched receiver, unnecessary use
of the lamp can reduce battery life.

The key-pad section contains a full
16 key unit and, except for the keys as-
sociated with frequency scanning,
looks and operates like a calculator
key-pad. All 16 keys are usable for two-
tone encoding. Some amateurs may
not be acquainted with the four
“extra” keys associated with the 16
key arrangement. Fig. 2 presents a list-
ing of the frequency tones generated
by each key.

It's almost impossible to imagine
how all the functions shown in fig. 1
could be packaged into a HT or “Hand-
Shack" as Kenwood refers to the
TR-2400. However, the interior view at
least can convey some idea of how it
is done. Just about every PC board lay-
out scheme and interwiring technique
is used but it fits! The photo also
shows the battery pack which fits in
the bottom of the case. It is not evi-
dent from the photo, but the battery
pack is just a series connected string
of standard 450 ma/hr AA nicad cells
with an overall covering of plastic
shrink material. One could easily
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Fig. 1- Block diagram of the TR-2400. For those who like “statistics”, it takes 28 transistors, 1 FET, 18 IC's and 55

home-brew additional battery packs, if
desired. Although this feature is a def-
Inite plus, it is slightly balanced out by
the fact that an in-line wire connector
Is used with the battery pack instead
of spring clip connectors. So, although
changing a battery pack is not compli-
cated, it does take a few seconds and
cannot be done while wearing gloves.
In operation, the TR-2400 can per-
form just about any frequency trick de-
sired. However, just to back up a bit, it
iIs worthwhile to comment on the
TR-2400 as a basic receiver/transmit-
ter and present some of the “statis-
| tics” associated with it. Although
' not a great deal of formal measure-
ments were made, they did confirm
what on-the-air results revealed.
Namely, that the TR-2400 is an ex-
cellent performer. On the receive side,
performance is extremely good with a
sensitivity hard to believe—Iless than
11 V for a 30 db S/N. The squelch sen-
sitivity is about 0.2 uV. No sign of
. overloading could be found under nor-
mal operation. The audio output of 200
mw into the built-in speaker doesn’t

diodes to implement the functions shown,

Low Tone High Tone (Hz)
(Hz) 1209 1336 1447 1633
697 1 2 3 C
770 4 5 6 MS
852 7 8 9 MR
941 * O 4 M

Fig. 2- The complete 16 combination

two-tone listing. The number/letter

markings are as they appear on the
TR-2400.

| sound like too much but it is perfectly
adequate for most portable operation
and the sound is clean and crisp. On
the transmit side, the power output
varied from about 1.5 to 2.0 watts, de-
pending on the state of the battery
| charge. Spurious radiations were all at
least at the — 60 db level. The built-in
condensor microphone provides very
good audio and reports were consis-
tently excellent. The TR-2400 was not
checked over its full rated operating
temperature range (— 20 to 60° C!) but
absolutely no instability or drift could

be detected. The unit draws 28 ma in
squelched receive and about 500 ma
while transmitting. About 0.5 ma is
used with the unit off for the memory
back-up feature. Much to Kenwood's
credit, they do supply a graph of estim-
ated operating time per battery charge
(fig. 3). Once the low-battery indicator
does come on, one doesn't have a lot
of time to terminate a QSO but it is
sufficient to get a few quick transmis-
sions in. About the only feature that
one might wish for is a high-low power
switch to cut the r.f. power back to a
few hundred milliwatts. Unfortunately,
there doesn’'t appear to be any simple

way to put in such a feature without |

the risk of doing some damage to one
of the PC boards.

The top of the unit contains the nor-
mal volume and squelch controls. The
“TX Offset” switch allows for the set-
ting of the transmit frequency the
same as the receive frequency (sim-
plex), 600 kHz higher, 600 kHz lower or
to the frequency which has been en-
tered in Memory “O” (the tenth mem-

ory). The latter frequency, by suitable ‘
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FOR ALL MAKES & MODELS OF AMATEUR
TRANSCEIVERS - TRANSMITTERS -
GUARANTEED FOR 2000 WATTS 558
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SAVE - ORDER NOW! Al antennas guaranieed for | year. 10 day money back trial if returned in new condition!
Made in USA FREE INFO. AVAILABLE ONLY FROM
WESTERN ELECTRONICS Dept. AC- 1

CIRCLE 43 ON READER SERVICE CARD

PRETUNED - COMPLETELY ASSEMBLED -
ONLY ONE NEAT SMALL ANTENNA FOR
UP TO 7BANDS! EXCELLENT FOR CON-

$65.95
$68.95
$6795

Mearney, Nebraaka, 58847

key-pad entry, can be any frequency
within the 2 meter band. The switch
also has an extra position which turns
off the memory backup in case one
wishes to save the approximate 0.5 ma
drain consumed by that circuit. Three
push button controls are also on top
of the unit. An “open/busy” push but-
ton provides for the selection of mem-
ory scanning to stop on either the first
“open” or “busy” memory channel

scanned, as one desires. The subtone
“on"" switch turns on power to an aux-
iliary subtone encoder which can be
installed in the HT. Kenwood does not
supply such an encoder, but there is
sufficient space to install such a unit
near one of the PC boards, and the nec-
essary connection points are provided
for 9.6 v.d.c. to the encoder, ground
and for connection of the encoder out-
put to the transmitter audio input

\_

timate
IAMBIC
PADDLE,

WRITE FOR LITERATURE

BCNCHER,INC,

333 W. Lake Street, Dept. A
Chicago, lllinois 60606 * (312) 263

-1
RCLE 64 HBQ DER SERVICE CARD /

Standard $ 4295
Chrome $ 52.95
Gold plated $150.00

e Full range of adjustment in
tension and contact spacing.

e Self-adjusting nylon and steel
needle bearings.

» Gold plated solid silver contact
points.

e Polished lucite paddies.

e Precision-machined. chrome
plated brass frames.

e Standard mode! has black,
textured finish base: deluxe
maodel is chrome plated.

e Heavy steel base; non-skid feet.

At selected dealers or add $2.00
handhng. Quotation for overseas
postage on request.
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 chain. Explicit instructions for instal-

ling such a unit are contained in the
TR-2400 Operating Manual. A “norm/
rev’’ pushbutton provides one of the
most interesting features of the
TR-2400 in that one can, by momentar-
ily depressing the switch, interchange
the transmit and receive frequencies.
S0, one can easily check a repeater in-
put frequency before trying simplex
frequency operation with another sta-
tion. Finally, the top also contains a
standard BNC antenna connector.
The liquid crystal frequency/mem:-
ory channel display, key-pad and sev-
eral control switches are on the front
of the unit. The liquid crystal display is
continuously on; it cannot be switched
off. There is no need to do so since its
current consumption is nil. The numer-
als are about 5/16” high, well spaced
and extremely easily readable, except
in the darkest of ambient light condi-

tions. : :
It would require practically a com-

plete repeat of the TR-2400 Operating
Manual to describe all the features
possible with the key-pad, but one can
at least try to highlight some of the
main features. To achieve any operat-
ing frequency in the 2 meter band one
simply enters the last four digits of the
frequency (e.g. 5.685 for 145.685 MHaz).
Nothing else need be done. The re-
ceive frequency is now 145.685 MHz. If
the PTT switch is now depressed, the
transmit frequency will be according
to the setting of the “TX Offset”
switch as previously described, In
any case, the frequency display will
indicate the transmit frequency ex-
cept if the transmit frequency is out
of band. In that case, the transmit fre-
quency will be indicated to be the
same as the receive frequency. To
enter a frequency into any memory
one simply “punches’ in the frequen-
cy, the “M" button and then the
number button corresponding to the
number of the memory into which the
frequency is to be read. To reverse the
procedure one presses the "MR" but-
ton and the number of the memory
channel being recalled. The memory
number channel then briefly appears
on the display before the transceiver
circuitry and the display switch to the
actual frequency of the memory chan-
nel.

The arrow-marked (*)/down (#) fre-
quency scanning buttons can be acti-
vated any time a received frequency
IS displayed. A single depression of
either button will move the received
frequency 5 kHz. If one continues to
hold either button down, the TR-2400
will start to scan at 5 kHz steps. It
takes almost a minute to scan the
whole 4 MHz of 2 meters. The scan-
ning will not stop if a signal is heard.
One has, in such a case, to alternately
press the up/down scan button until
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one *“zeros in” on a busy frequency.
The scanning mode also provides an
interesting feature in that the unit will
scan from 143.900 to 148.495 MHz, al-
though frequencies outside 144-148
MHz cannot be entered from the key-
pad. If one scans to a frequency out-
side the 2 meter band and then sets
the “TX Offset” switch to simplex, one
can also transmit outside the 2 meter
band to the extent mentioned for scan-
ning. The “MS" button provides for
scanning of the memory channels on-
ly. By using this pushbutton, the unit
will scan only the memory channels
according to how the topside “open/
busy” switch has been set. Scanning

in this mode always starts from
memory channel 1 and stops when the
next “open’ or ‘busy” memory chan-
nel Is encountered, as one selects,
There is no priority channel feature as
such but almost the same effect can
be obtained by proper arrangement of
the frequencies in memory. For in-
stance, by reading a priority frequency
into memory #1 and setting the “open/
busy"” switch to “busy”, one has only
to periodically press the “MS" button
to check if the priority channel is ac-
tive. It is possible to get the key-pad
entries mixed up and obtain some
rather confused readings on the dis-
play (for instance, by an improper se-
quence of key entries the memory
channels apparently cannot be sel-
ected as desired). In such a case the
“C" (clear) key can always be used. It
resets everything so one can start all

over again.
There are three slide switches on
the front of the unit. Two are

“lock-out” switches. A frequency lock
switch provides for total inactivation
of the key-pad except for push-button
tone encoder operation on transmit. It
also locks out memory selection. So,
one can positively only operate on the
last frequency to which the TR-2400
has been set either by memory selec-
tion or key-pad entry. The other “lock-
out” switch disables the PTT function
in case one is transporting the unit.
The final switch is a lamp on/off
switch to activate side-lighting for the
liquid crystal display under extremely
low ambient light conditions.

A PTT switch with a firm *‘click” re-
sponse is on the left side panel of the
unit while the right side panel provides
jacks for an external microphone, PTT
circuit, battery charger and earphone/
speaker. Again to Kenwood's credit,
one must mention that all of these
jacks are of the standard size as found
on consumer type transistor radios.
So, there is absolutely no problem
finding suitable jacks. The external
microphone jack is really meant for an
external condensor type microphone
as it is both an audio input and 7 v.d.c.

Transmtting
Receiving

AF ODUTPUT
144 980 MHz
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1 Fig. 3- Watts out and bat-
*1 tery voltage versus time
1 for normal operation of
the TR-2400. The point
| marked “BATT"” on the

upper curve is when the

| low battery indicator on

the TR-2400 is aclivaled.

The back cover has been removed to
show a little of the circuitry inside.
There is not much room left but
enough space is available to put in an
accessory tone encoder, if desired.

volt source. A high impedance dynam-
ic microphone can be used but a
blocking capacitor is required for the
d.c. voltage. Excellent results have
been obtained using an inexpensive
Radio Shack condensor microphone
wired up as per the instructions con-
tained with the microphone. A Ken-
wood speaker-mike will be available
shortly.

The Operating Manual supplied
with the TR-2400 is excellent as far as
using the unit is concerned. Many dia-
grams and illustrations clearly illus-
trate every operational feature. But,
not a single word is said about cir-

cuitry theory or even elementary
trouble-shooting. It reminds one of the
manuals supplied with imported cam-
eras. Well, is this good or bad? One
would, unfortunately, have to admit
that at least for the moment such an
approach is probably correct. An ama-
teur who is not experienced in servic-
ing sophisticated amateur gear with
sophisticated test equipment can
probably do far more harm than good
by “‘digging into" a unit such as the
TR-2400. Still, it is a little sad to note
that a manufacturer doesn’'t give ama-
teurs a little credit and guidance for
being able to make simple equipment
performance and operating checks.

The standard wall plug charger that
comes with the TR-2400 will recharge
the battery pack overnight (12-15
hours). An accessory base stand, the
ST-1, is available which includes a
pulse type quick charger which will re-
charge the battery pack in only 1%
hours. A 12 volt battery type quick
charger which provides the same
quick charge feature, the BC-5, is also
available, Both are excellent accessor-
ies but one should really study fig. 3
before determining that they are really
needed in every case.

Overall, the TR-2400 rises above the
crowd with extremely high marks as a
“new generation” HT. After several
months of operation it continues to
perform without a flaw. It is hard to im-
agine a more sophisticated HT until
the next generation which will prob-
ably “speak for itself” with synthe-
sized speech and “canned”’ mes-
sages.

As a final note to European users:
tone access to most European re-
peaters is 1,750 Hz. However, consis-
tently good results have been ob-
tained by just using the “M" button on
the TR-2400 for the required tone
burst. Apparently, the tone frequency
combination or mixing products there-
of are adequate to open any repeaters
set for 1,750 Hz tone burst access.
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a monthly feature by

KARL T. THURBER, JR., WBFX

e SR

DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

The Windom And Its Close Cousins

Last month, columnist W8FX ex-
pounded upon the multiband dipole
and the end-fed Zepp. In this issue, he
updates two old-time versions of the
off-center-fed Hertz or Windom anten-
na of 1930s and 1940s vintage as in-
expensive, easily constructed
skyhooks. As we shall see, there's
room for the Windom and its close
cousins in today’s antenna picture.

A ntenna types vary almost as
widely as the amateurs who erect
them. For single-band work, the coax-
fed dipole is as simple and trouble-
free an antenna as one can expect to
use. For multiband work, it's hard to
beat the dipole fed with tuned
feeders, described in last month's
column. And the random-length Mar-
coni is an "“antenna of chance”
especially popular with beginners.

Of course, one can't always have
one's cake and eat it too, according
to the old saw. The dipole is basically
a single-band antenna. The all-band
tuned-feeder dipole is a great anten-
na, but its feedpoint Impedance
varies widely, giving rise to awkward
matching conditions. And the
random-wire's performance is often
just that: random in nature.

The Windom, or off-center-fed
Hertz, is a popular compromise
antenna that boasts many of the
desirable characteristics of the
centerfed tuned-feeder all-bander, yet
exhibits a reasonably constant feed-
point impedance that makes match-
ing and transmitter loading easier
than with the tuned-feeder antenna.
Let's look at the Windom from the
standpoint of a practical and inex-
pensive solution to the “one antenna
for all bands' problem.

The off-center-fed Hertz. This is
the original Windom, named after the
amateur who developed it and wrote
it up for publication in the1930s. Not

Multiband antennas fed with open-
wire line such as the Windom must be
fed through an antenna tuner or
“transmatch"” for proper loading to
modern pi-network transmitter output
circuits. A real help in rapid tuner ad-
justment is a dual-scale s.w.r. and
power meter such as the Daiwa
CN-720 shown here. The meter
displays forward power, reflected
power and s.w.r. simultaneously. For-
ward power is read from the scale on
the left, the reflected power from the
scale on the right, and s.w.r. Is in-
dicated on the lines in the area bet-
ween the two power scales.

seen much any more in the original
configuration, the antenna is simply a
half-wave (at the lowest frequency
band) antenna fed at a point about
15% from the center with a single-
wire feeder of any convenient length.
(This figure is mathematically derived
from studying the current and voltage
relationships which exist along the
antenna on each band).

This simple, off-center-fed antenna
operates only on even-harmonic
multiples. That is, an antenna cut for
80-75 meter operation will work only
on 80, 40, 20, and 10 meters; 15
meters is not covered. Likewise, a
flattop with fundamntal resonance on
40 meters will work on 40, 20 and
10—again, 15 meters, having an odd-
harmonic relationship with the fun-
damental frequency, is not covered.

The normal 300-600 ohm feedpoint

impedance allows a reasonable

match to the nominally 500-ohm
single-wire feeder on all even-
harmonic-related bands. The im-

pedance will change from band to
band; even the optimum spot for the
feedpoint appears to vary with height
and proximity to other objects. Also,
the antenna doesn’'t exhibit truly
‘‘balanced-to-ground’ character-
istics. For these reasons, resultant
performance is hard to predict; some
amateurs who have constructed Win-
doms find that they work fine, while
others report that they don’t work at
all. In other words, when they work,
they work great. But when they
don't—forget it!

Another problem with the single-
wire-fed Hertz (Windom) is similar to
that characteristic of all single-wire
antennas: the single-wire feed may
bring high voltage loops into the
shack on some bands, so that you
may end up with r.f. on everything in
sight. Even with an antenna tuner (a
must), you're likely to see this pro-
blem rear its head on at least one
band, possibly several. Too, the
single-wire fed-Windom may ag-
gravate TVI, since the feedline (which
radiates to some extent) is brought in-
to the shack, where it has a tendency
to pump harmonic r.f. into the power
lines, TV leadins, house wiring, etc.,
triggering r.f.i. and distorting the
antenna's radiation pattern. Again,
an antenna tuner should be
employed, not only to allow proper
loading for modern coax-output
transmitters, but to increase har-
monic suppression and to provide a
convenient place to install a lowpass
TVI filter (between the transmitter
and the antenna tuner or transmatch).

For operation on 80, 40, 20, and 10
meters, a flattop length of about 137
feet can be used, with the feeder tap-
ped at a point 20%z feet (15%) off
center. Any convenient single-wire
feedline can be used, though feeder
lengths of 66 or 132 feet are sug-
gested to minimize loading problems.
If B0-meter operation isn't important,
an antenna length of 68 feet can be

*317 Poplar Drive., Millbrook.
Alabama 36054
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Palomar Engineers’ 2-K balun is
designed for iriverted Vees, folded
dipoles, and other antennas fed with
open-wire or twinlead. The particular
unit shown is a 1:1 model, but a 4:1
model is also available for use with
lines in the 300-450 ohm range. Since
the Windom is not a balanced anten-
na—adespite the fact that it is fed with
a balanced transmission line—the
use of a balun is questionable. The
balun may be used, if desired, if the
system has at least 90 degrees
(Ya-wavelength) of balanced
transmission line between the anten-
na feedpoint and the coaxial cable
connection (balun). (Photo courtesy
Palomar Engineers)

used to work on 40, 20, and 10 meters.
In this case, the feeder is tapped at a
point about 10 feet off center. Feeder
lengths of 33, 66, or 99 feet should
give good results.

Although the antenna can’'t be
operated as a Windom on 15 meters,
it can usually be fed as a random-wire
worked against ground. This requires
a wide-range antenna tuner that can
handle the likely high input im-
pedance at the transmitter end. Since
the antenna will be working against
ground, the quality of the ground
system becomes critically important,
and if lacking, will result in decreased
antenna efficiency and increased pro-
bability of annoying *'r.f. in the shack
conditions.” If these circumstances
arise, adding or subtracting
I/8-wavelength of feedline will normal-
ly stabilize the situation, although do-
ing so may “throw out” transmitter
loading or create **hot r.f.” on another
band.

As with other single-wire atennas,
care should be taken to properly
route and insulate the feedline from
nearby objects, particularly metal
ones in which currents may be induc-
ed. The feedline should be brought
away from the flattop at right angles
for as long a distance as possible
before any bends are made.

Figure 1 shows classic off-center-
fed Hertz or Windom construction
details.

The Windom. The antenna just
described, the so-called off-center-

fed Hertz, is the classic Windom of
1930s and 1940s fame. But most of us
probably think of the twinlead-fed
flattop popular in the 50s and 60s as
the contemporary version. In this
antenna design, shown in fig. 2, the
flattop is broken, again at a point
abut 15% off-center, and fed by TV-
type 300-ohm twinlead. Still not a tru-
ly balanced antenna, this kind of Win-
dom—again with a feedpoint im-
pedance running around 300-600
ohms—gives a decent match to
twinlead, though by no means a
perfect one on any band.

The feedline can be of any conve-
nient length, though at some point a
set of impedance-transforming balun
coils must be used to convert to 50-75
ohm coaxial cable, or an antenna
tuner employed. As indicated, it's
doubtful that the 300-ohm feedline is
anywhere near matched on any band,
so twinlead feedline losses can run
high, especially on 10 meters where
matching is most critical. The system
is vulnerable to parallel line currents
due to the unsymmetrical feeder con-
nection. In fact, the feeder may act
more like a single-wire transmission
line than a parallel-wire feeder on
some bands. Nevertheless, this type
of feedline is preferred over single-
wire feed for a number of reasons.
These include fewer problems with in-
duced r.f., reduced potential for TVI,
and less reliance on the ground
system for satisfactory performance.
As with the single-wire-fed antenna,
the feedline should run away from the
antenna at right angles as far as
possible before bending, and no
sharp ‘bends should be made
anywhere on the line.

Antenna dimensions are the same
as with the off-center-fed Hertz ver-
sion—137 feet for four-band
coverage, 68 feet for three-band
coverage. Again, 15-meter operation
isn't a feature of the antenna.
However, it may be possible to suc-
cessfully operate on 15 meters, albeit
with a high s.w.r., by paralleling a
15-meter dipole with the Windom.
Since the 15-meter antenna presents
a very high feedpoint impedance on
all other bands, it would appear to be
practically nonexistent on these
bands and therefore would not much
affect performance of the Windom. |
haven't tried this, but can’t see why it
wouldn’t work. I'd be interested in
learning the results of any reader's
experimentation along these paths.

What's the bottom line on the Win-
dom? It's a fact that various versions
of the antenna have been widely and
effectively used for many years. But
it's wishful thinking to expect that the
nominal 300-600 ohm feedpoint im-
pedance makes it suitable for direct
coax feed at the antenna (through a

balun), or that it's superior to the
multiband dipole or Zepp fed with tun-
ed feeders because of better
matching to the feedline. If | had the
-choice between the Windom and
tuned-feeder type dipole, I'd opt for
the latter as a lot more hassle-free
and slightly better from a technical
standpoint. Nevertheless, the Win-
dom is a good antenna to consider if
the location of the shack makes off-
center-feed more direct and conve-
nient. I'd also rate the Windom higher
than the Zepp for most purposes.

A Word About Transmission Lines. |[f
the off-center-fed Hertz using single-
wire feeders is fair, the twinlead ver-
sion is better, and the open-wire-fed
Windom is best.

We've already covered the
drawbacks of single-wire feed.
Twinlead allows fair matching to the
antenna, but it’'s a lossy line.
Twinlead is useful when feeding
antennas with predictable feedpoint
impedances, such as the single-band
folded dipole. In this case, s.w.r. is
low and line losses are not ag-
gravated by mismatch. However,
when s.w.r. is high, the solid-
dielectric line becomes considerably
lossier, to the point where, on 10
meters, loss becomes very nearly
unacceptable. For example, inexpen-
sive TV-type twinlead may have a loss
of up to 4 dB per 100 feet at 10 meters
even when perfectly matched. If this
isn't bad enough, when the line is
operated under conditions of 4:1
s.w.r.—possible in the Windom on
certain bands at bandedges—

another 1.5 dB or more loss will be in-

The most useful and versatile anten-
na tuners are the wide-range types
that can handle a variety of loads and
feed systems, and especially those
that incorporate a built-in balun
transformer so that antennas fed with
open-wire feeders may be properly
tuned to the desired frequency of
operation. Swan ST-2A tuner has
200-and 2000-watt reflected and for-
ward power meters for simultaneous
reading. The unit works over the
range 1.7-30 MHz, handling antenna
system impedances of from 50 to 700
ohms with a 3 kw pep rating. (Photo
courtesy Swan Electronics)
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Independent Dot & Dash (Full) Weighting Yes Yes Yes Yes Yes No No No No
Calibrated Speed, 1 WPM Resolution Yes Yes Yes Yes Yes No No Yes No
Calibrated Beacon Mode Yes No No No No
Repeat Message Mode Yes No Yes Yes Yes
Front Panel Variable Monitor Frequency Yes Yes Yes Yes Yes Yes No Yes Yes
Message Resume After Paddle Interrupt Yes Yes No No Yes
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Message Editing Yes 0 Yes | No No No
Automatic Stepped Variable Speed No No No Yes No No No No No
2 Presetiable Speeds, Instant Recall No No No Yes No No No No No
Automatic Trainer Speed Increase Yes Yes Yes No
Five Letter or Random Word Length Yes Yes Yes No
Test Mode With Answers Yes Yes Yes No
Random Practice Mode Yes Yes Yes Yes
otandard Letters, Numbers, Punctuation Yes Yes Yes Yes
All Morse Characters Yes Yes Yes No
Advertised Price $199.95 $129.95 $99.95 $129.95 $79.95 $§139.95 $$ 1%9955%’ $229.00 $129.95
OPTIONS: All our keyers (except the MT-1) will operate with any popular
MT-1P (portable version of MT-1) with single lever or lambic squeeze paddle and will key any type of

batteries, charger, earphone $139.95 modernamateur transmitter with no external circuitry required. AEA

Keyers are as easy to operate as a four function calculator. The
$ 59.95 internal AEA computers are all pre-programmed for the features
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ME-1 2000 character plug-in memory
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MM-1 with ME-1 S 14.95 ﬁﬁﬁﬁgﬁ;ﬁﬁteﬂ temperature burn-in and test before it is shipped
e T:,;;,i‘;’,*;'ﬁ;;?,{gﬁ;ggﬂggg Ask a friend how he likes his AEA keyer compared to anything
except MM-1 w/ ME-1 s 995 else he has ever tried, then JUDGE FOR YOURSELF. See the

f AEA keyer and trainer family at your favorite dealer.

DC-1 Cigarette lighter cord for all AEA : A
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troduced into the antenna system.
Not only that, but the line is quite sen-
sitive to weather conditions so that
its characteristics change markedly
when wet or when coated with dirt or
dust. These problems can be partially
overcome by using specially design-
ed, high-quality cables such as heavy-
duty transmitting lines or foam-filled
tubular twinlead. Either type will
substantially reduce signal loss and
also increase the transmitter power
level the line can accommodate.

A real improvement in feeding the
Windom (as well as the Zepp and
center-fed multiband antenna) can be
had by using a parallel-conductor
feeder known as open-wire
transmission line. By using this type
of line, band-to-band feedpoint varia-
tions become less of a concern.
Open-wire line has mostly air as the
dielectric, with plastic or other in-
sulating spacers placed at conve-
nient intervals to maintain wire spac-
ing. This construction results in a
very low-loss line; losses on the order
of 0.1 dB per 100 feet at 10 meters
when matched are typical. A high
s.w.r. is relatively unimportant when
using open-wire line, since the addi-
tional loss caused by the s.w.r. is
negligible. Power handling capability
depends on the size and spacing of
the conductors used to make the line

BEER AFTRUTHAL FOLIEOESTANT #iS: CEMTERED Gl
MSk R

e Great Circle Map Projection e
Cenfered on your exact QTH e
Calculated and drawn by computer o
11 x 14 inches ¢ Personalized with
your callsign « %11.00 ppd. = (Air
Mail add $1.00) ¢« Beam Heading
Printout with bearings to 660 loca-
tions, only $2.50 ¢ Great gift idea,
too!

Bill Johnston, N5KR

1808 Pomona Drive
Las Cruces, New Mexico 88001

Please send all reader inquiries directly
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and the insulators used, but even TV-
type open-wire ladder line can handle
full legal power.

As mentioned in last month’'s col-
umn, parallel-conductor feedlines re-
guire special lightning protection,
since both conductors are high above
d.c. ground. A simply lightning ar-
restor was described. The ARRL
Antenna Book design for an arrestor
can be used, too.

For maximum flexibility and
precise matching to the transmitter,
the Windom should be fed through an
antenna coupler, preferably one with
a built-in balun coil. However, it is
possible to feed the antenna directly
with coaxial cable through a commer-
cially available 4:1 balun transformer.
Doing this assumes a constant 300
ohm antenna impedance, not likely to
be the case. A 6:1 ratio balun might
be a better choice if a fixed balun is
to be used. This would presume a
nominal 450-ohm antenna impedance
when working into a 75-ohm coaxial
cable. If you use a balun to feed a

- 137’ -

- E'r} T
— 48’ e :
20" Rope or wire ta <
gnt
To antenna supports

Fig. 1- The off-center-fed Hertz.
(Note: The antenna and feedline are
constructed of No. 12 or 14 solid wire.
Common practice is to use enameled
wire for flattop, insulated for leadin.)

The off-center-fed Hertz or
“classic” Windom of 1830s and 1940s
vintage. The singlewire antenna
shown should give a good account of
itself on the 80-, 40-, 20- and 10-meter
bands with the dimensions listed.
Note that the feedpoint is 202 feet,
or 15%, from the center of the flattop.
This is equivalent to 48 feet, or 35%,
from one end.

If operation on 80 meters isn’t re-
quired, the horizontal span can be
made 68 feet and the feeder con-
nected at a point about 10 feet off
center. In either case, any feedline
length can be used, but runs of 66 or
132 feet work best with the 80-meter
version, and lengths of 33, 66, or 99
feet with the 40-meter antenna.

Since the feedline radiates, bring it
away from the antenna at a right
angle for as long a distance as possi-
ble, carefully routing the line away
from metallic objects. Employ a good
earth ground system for consistent
results.

Although the antenna isn't design-
ed to cover 15 meters, you may be
able to get it to load up as a simple
randomwire fed against ground.

= 137" - —1

/ '
Rope or wire to

antenna supports

L1 Open wire line or twinlead

To balun coils or
transmatch

Fig. 2- The basic Windom. (Note: The

antenna is constructed of No. 12 or 14

solid wire. Plain enameled is usually
used.)

Pictured here is an updated version
of the Windom, fed with open-wire
line or twinlead. By building to the
dimensions indicated, the antenna
can be used on 80, 40, 20, and 10
meters with a reasonably stable feed-
point impedance. Note that the feed-
point is selected to be about 15% on
one side of the center of the horizon-
tal flattop span, or 48 feet from one
end.

If 80-meter operation isn't in your
plans, or if there isn't room for the full
137-foot span, a 68-foot antenna can
be loaded up on 40, 20, and 10 meters
with the feeder connected at the
same relative point, as described in
the text.

For best results, especially on 10
meters where impedance matching
end loading becomes most critical,
open-wire feeders should be used.
Twinlead, though a popular transmis-
sion line, is a poor second choice
since most types are lossy and sen-
sitive to weather conditions, dirt and
dust. Any convenient feedline length
can be used. The antenna should be
fed by a balanced antenna tuner or
through balun coils.

Although 15 meters isn't normally
covered, if you want to work that
band, try paralleling an ordinary
dipole with the Windom. Though it
would operate with a fairly high s.w.r.
due to the mismatch with the open-
wire line, it should enable satisfac-
tory operation on that band without
affecting the basic characteristics of
the Windom on the other bands.

Windom, it's best not to mount it at
the antenna but to place it back from
the feedpoint at least 90 degrees
(Ya-wavelength) at the lowest band.
Thus, an open-wire feeder of at least
66 feet would be used for an 80-meter
antenna between flattop and balun
coils,

Regardless of matching results, ac-
tual antenna performance will vary
from band to band since radiation
angle varies with the height of the
antenna above ground in terms of
wavelength. This is true of any
horizontal antenna, including the
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Windom and multiband antennas
described previously. On 80 meters,
for example, with the antenna at
relatively low heights, the Windom is
a high-angle radiator favoring con-
tacts In the several-hundred-mile
range. On 40, 20, and 10 meters, the
radiation angle decrease comes out
about right for DX on each band.

Fig. 3 shows the relationship of
wave angle to antenna height.

Readers’ Report

In the first of the new Antenna Col-
umns which appeared in the March
1980 issue, we defined some impor-
tant antenna terms and concepts.
High on the list was the balun, which
we defined as “a device used in
feeding antennas that transforms an
‘'unbalanced’ r.f. system to a balance
one, or vice-versa. Typically used to
‘match’ coaxial transmission line to
dipole antennas. May also transform
impedance."”

In later columns, we suggested
that a balun was a handy accessory
to use In conjunction with, or to be
bullt into, a transmatch or antenna
coupler, for effectively working into
open-wire transmission lines. We in-
dicated that this capability would be
useful in loading up multiband anten-
nas, such as the center-fed dipole,

Add $4.00 per unit for shipping U.5.A.

IDCMJELECTRONICS, INC.
787 BRIAR LANE, BELOIT, WISCONSIN 53511
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Antenna height (wave

Wave anale [deqgrees)

Fig. 3- Antenna height versus wave
angle.

Whether we're talking about a Win-
dom, Hertz, dipole, or Zepp, or
longwire, the same concepts related
to wave (radiation) angle and height-
above-ground apply.

As can be seen from a glance at the
graph, the greater the antenna height
in terms of wavelength, the lower the
radiation angle—a "plus” for effec-
tive DX work. A point to bear in mind
is that while an antenna may take
power and “load up' well on any and
all bands, its practical performance
will vary from band to band as a result
of differing height-to-wavelength rela-
tionships. Directivity will also vary on
different bands.

(608) 362-0410

Zepp or Windom, the subject of this
month's column.

A puzzled reader wrote in saying
that he understood that it was taboo
to use a balun when an antenna
coupler was in use, that the two,
when used together, would somehow
lead to disaster. The basis for his
belief was the instruction booklet for
a popular heavy-duty balun made by
one of the leading U.S. antenna
manufacturers. The instructions
stated: 'Caution—Do not use this
balun with any matchboxes, antenna

tuners, trans-matches, or other such |

devices. When the balun is used with
such a device, out of resonance
operation causes the break-down
voltage of the balun to be exceeded.
This is due to the extremely high
standing-wave voltage present on the
feedline.”

This caution prompted me to read
up on baluns and transmatch theory.
In my view, the balun and transmatch
are distinct devices, each with its

own function. The use of both in the |

same antenna system should not
have adverse effects on the other, if
properly used.

This caveat seems to be the basis
on which the manufacturer made his
statement. When the balun is used to
feed a resonant, unbalanced antenna
system such as the simple dipole,
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multiband doublet, or beam, the
device performs the simple function
of transforming transmission line
mode from the unbalanced to the
balanced condition, i.e., coax to a
balanced feeder or antenna. Some
baluns also act as r.f. transformers,
usually step-ups with a 4:1 ratio for
feeding folder dipoles. The key is that
the load impedance must be known
precisely for the balun to work cor-
rectly and not to be subjected to high
r.f. voltages which would be present
during out-of-resonance operation.
These conditions would likely exist if,
for example, a 40-meter doublet were
fed through a balun on 20 meters: if a
20-meter beam were fed using coax
and a balun on 15; or if r.f. were piped
through a balun for all-band use of an
80-meter dipole (okay with tuned
feeders, but not with coax). This
could also happen if a balun-fed Win-
dom were used on 15 meters.

Thus, | can see nothing wrong with
using the transmatch and balun in
tandem, as long as the balun is husky
enough to take the high voltages
which may be present. Many
transmatches, in fact, do incorporate
built-in baluns, as we've said, but
they are usually built to take some
punishment.

Along different lines, another
reader sent in a Xeroxed copy of a list
of some 16 succinct “Antenna
Facts,” included in trap antenna pro-
motional literature from Western
Radio Electronics. The ‘facts’ cover a
number of plain-and-simple, no-
nonsense statements about s.w.r.,
feedlines losses, feeder radiation,
operating bandwidith, loading, radia-
tion efficiency, patterns, pruning and
trimming, height above ground,
baluns, and traps. Although a few of
the antenna facts are oversimplified
and they are of course oriented
toward the company's trap antenna
products, the list represents good
sense. At this writing, the 16-item list
is included in the literature sent out
by the company in response to reader
inquiries from their antenna ads. In
fact, the company’s trap fact sheets
and antenna pamphlets represent a
comprehensive short course in multi-
band antennas, and are well worth re-
questing. The address is Western
Radio Electronics, P.O. Box 400,
Kearney, NE 68847. We may reprint
the list in a future column.

Summary

In last month’s column, we covered
multiband dipole antennas and Zepps
using tuned feeders. In this issue, we
covered related antennas— the
original off-center-fed Hertz and the
modern Windom. These antennas are
well suited to multiband operation
when properly fed and used in con-

Antenna Of The Month:
Avanti Thru-Glass UHF Mobile Antennas
(Model AH 450.3G 3/4 meter mobile antenna)

“Look ma—no holes” is the first
thought that crossed my mind when
seeing the ads for the new thru-glass
mounted antennas. The Avanti series
for 2-, 1Va-, and *-meters does repre-
sent an advance for the amateur who

abhors making permanent or
semipermanent attachments to his
vehicle and who doesn't want any ex-
ternal electrical connections to cor-
rode or weather.

Shown here is the smallest anten-
na of the group, the AH 450.3G, an

end-fed, Yz-wave radiator for ¥%-meter
operation. The DC grounded, shunt
fed antenna is only 8 inches long and
direct-mounts on the glass using a

special *“‘fail-safe” epoxy adhesive.
The high-Q impedance coupling and
tuning unit mounts inside the glass
and is capacitively-coupled through
the window to the whip outside. Since
it's an end-fed design, a ground plane
(normally the car body) is not re-
quired; thus, the antenna can be used
on fiberglass body autos, such as the
Corvette.

The patented design is claimed by
Avanti to yield a gain equivalent to
that of a 5/8-wave deck mounted
antenna and to produce a more
uniform omnidirectional pattern; a
gain of 3 dB over the referenced
3%-wave whip is also stated, as is an
s.w.r. at resonance of 1.1:1.

Besides ease of installation, the
antenna does offer some real side
benefits. All electrical connections
are within the vehicle, so service life
should be long. There will be little pro-
gressive coaxial cable deterioration
caused Dby corrosion or water
seepage. And since no ground plane
is needed, the antenna system can be
used in marine or base station ap-
plications.

The contour mount and 180-degree
tilt-angle adjustable whip holder are
triple chrome plated. Weight is 14 oz.
wicable.

junction with an antenna tuner or
transmatch.

The parallel-wire-fed Windom is a
particularly good antenna for the ham
with but a few dollars to invest in an
antenna installation. Except for the
fact that usual 68- or 137-foot anten-
nas won’'t normally cover 15 meters,
it's nevertheless a good performer on
other bands and requires no traps,
loading coils, stubs, or special con-
nections. The Windom's been around
for nearly 50 years in one form or
another. Judging from its popularity,
it’ll likely be around for another 50.

Next month: we take a look at the
much-aligned /ongwire antenna. See
you then.

73, Karl, WBFX
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CUBIC'S .
ALL BAND ASTRO-103

A new name, a new look, and a new standard
of performance in ham radio!

(and you don’t have to be a computer expert to use it!)

ALL BANDS INSTALLED DUAL Fast RTTY Jack Fully variable = Dual 8-pole filters. True Passband
AND OPERATING! ultra stable break-in VOX for separate AG(% decay 1.4:1 shape factor Tuning with
160 thru 10 PTO’s (QSK) receive -6 to -100dB width and
including WARC bands antenna position

indicators
Built-in CW output Sophisticated Speech Exceptional Dynamics RF/IF Gain Optional CW
VSWR meter pulse shaping Noise Blanker Processor Noise Floor —132dBm Controls Narrow Crystal

— hard or soft 3rd order intercept +15dBm Filter

ASTRO-103 — |
Tlle Professional

bandeat m 18 and 24'"5'1»11-& AII '

are operating now, nothing to buy later,

and of course WWV is covered.

With the optional 400Hz crystal filter
installed, which cascades with one of the
8-pole LF. filters and can be moved
through the passband, along with QSK
provisions, the ASTRO-103 is the CW
operator's dream!

Performance under high cross mod
conditions found in todays’ crowded
bands is second to none. With dual
independent high stability PTO’s for split
band DX and all its other features, the
ASTRO-103 is the result of American
Technology and American Quality
combined to bring the best to the
American Amateur.

e mia-ma, Siding ot

than 1200 scientists, engineers and
technicians, has more than one million
square feet under roof.

Established in 1951 the company has
grown and expanded in high technology
fields, including computer based
automatic fare collection systems,
electronic countermeasures, supersonic
pilot training and other defense and
space systemns, electronic positioning
devices and, of course, communications.
New Cubic Amateur products reflect this
heritage of excellence and is your
assurance of the strength and resources
to support your purchase in the years to
COITIE.
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] .*‘HTRF} 150A

| Hu&lc!ﬂm station. With
rocessor control, VRS tuning and
hone scanning, the ASTRO-150A

'Iul the way for competitive radios now

appearing on the market.
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The ASTRO-102BXA provides basically all
the fine performance of the ASTRO-103 at a

lower cost, but less the WARC bands, which
of course may be added later if desired.

& CUBIC

COMMUNICATIONS,INC.

305 Airport Road, Oceanside, CA 92054
(714) 757-7525




Il Is said that rules and regulations
are for the guidance of fools to be
broken only by wise men, but some-
how | do not agree with this, so I'll tell
you my story.

| have been dubbed eccentric by my
fellow amateurs here in Zimbabwe,
but | do not think I'm eccentric—only a
very avid amateur who likes good re-
sults from either the base station (308
countries worked) or mobile (108 coun-
tries worked). With this in mind, the
development of my “horical” antenna
came about.

In 1972, | installed a Heath HW-101
in my car along with a Webster Band-
spanner antenna that gave me pretty
good results. However, | was never
really happy with this set-up and the
adjustments that had to be made for
a continual low s.w.r. One weekend
| drove over to see Tom, ZEBJC, We
talked over a cup of tea and Tom
showed me a Y4 wave whip for 28,560
MHz he wanted me to try out. | fitted
the monoband whip on the car, tuned
up, and found av.s.w.r.of 2510 1. Tom
made an adjustment to the top slide
portion of the whip (no loading coil)
and we brought the s.w.r. down to 1.3
to 1. | decided to move off and try it
out under actual conditions. My first
CQ pulled in an EAB who gave me a 5
and 8.

That evening after a lot of reading
and calculations, | decided to make
another whip antenna. This one was to
be 5/16 of a wave long, and also with
an adjustable slide portion. The whip
when completed turned out to be
around 18 ohms, which necessitated
the use of a Palomar impedance trans-
former. After a few more bridge meas-
*P.O. Box 605,
Africa

Gwelo, Zimbabwe,

The "“horical’” antenna mounted and ready to go on ZE6JL's car.

urements and a final check with the
noise bridge, | came up with a s.w.r. of
1.15 to 1 and felt this was pretty good.
This antenna gave me very good re-
sults and many new countries, all
made while driving at about 50 m.p.h.

One evening while | was relaxing
with CQ magazine and a long cool
glass of orange juice, | got to thinking
about a 15 meter whip, and came up
with the idea of using the existing 10
meter whip with a further extension to
put it on 15. This was one a Wednes-
day, and after many calculations and
ideas on frequency, | came up with an
extension that would put the 10 meter
section onto the 15 meter section with
a coupler. The extension was made us-
ing standard 3/8 diameter, 24 turns per
inch bronze bolts to connect the 10

meter whip to the extension. After the
normal check-out, | came up with a 22
ohm antenna and so | used the imped-
ance transformer again to achieve a
1.15 s.w.r. The noise bridge picked up
the final tune-point with a small slide
adjustment.

By this time ZE6JC had come up
with a monoband 20 meter whip about
17 feet long. This was installed on my
car with as faras | could judge a 2.5 10
1swr.Onashortrunigotaband?7
signal report from a ZS2 station and
checked for possible directional prop-
erties. As | went through 45, 90 and 180
degree turns we found that the whip
did indeed have directional properties
probably due to the capacity of the car
itself. More importantly | couldn’t drive
over 20 m.p.h. as the whip tended to

ZE6JL/M comes up with a horizontal vertical which he
calls a “Horical” antenna. He’s managed to work over
108 countries from the mobile and has gotten some
pretty good results using this unconventional approach.

The ‘““Horical’
A 10, 15, And 20 Meter Mobile Antenna

BY GERRY S. TYNAN-BLUNDUN*, ZE3JL
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Fig. 1 - The “horical” three band mobile antenna. Sec-
tion (A) slides into (B) and has 10" of movement for final
adjustment. All tubing (section (B), the 15 and 20 meter
extensions)is 3/4" diameter, thin wall duraluminum air-
plane tubing. Section (A) is solid aluminum, tapered
from (D) to (C) with a fitted 3/8" diameter aluminum ball

at the end.

lean back too far, causing the tuning
to change: That evening | got to think-
ing about a sturdy lower extension to
put the existing 10-15 meter whip onto
20 meters.

Here is where the regulations come
in that | mentioned earlier. This new
antenna would exceed the legal height
limitations by two feet. As | said, rules
and regulations are for guidance, so
trying to be a good citizen | phoned the
local police station and asked for a
road permit to allow me to use this
very tall antenna. This caused a prob-
lem in that they had never issued such
a permit and cautiously advised that |
just use it with care and try to avoid
overhead wires. That didn't sit too well
with me and so it was back to the
drawing boards.

| decided to make a 5/16 wave 20
meter whip and make it in such a

I
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manner that | could travel on any road
without breaking the law. The solu-
tion was simple, fold the antenna. As
you can see in the photo, a small
steel mast is bolted to the car roof on
the passenger side (it's a right hand
drive). | used a good ceramic in-
sulator on top plus a strong plated
steel spring clip to hold the whip in
position. The Palomar transformer
was again pressed into service (o
raise the antenna’s 11 ohm Im-
pedance and lower the s.w.r. to 1.25
io 1.

Since putting the “horical” on the
car | have had some fantastic reports
and pile-ups on 20 meters ... all roll-
ing. By the way in closing, the for-
mula is 292.5 over frequency in MHz,
no loading coils, just a slide portion
to bring it on frequency, and an im-
pedance matching transformer.

i
- " ! !
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Ty .\.
i 2 M-.-?q_.,
¥ SRR S L gy

The author seated in the cockpit. The black box houses the impedance match-
ing transformer, spare parts, speaker, and key. The HW-101 has a power
meter/s.w.r. bridge on top of it. Up on the dash is an altimeter (we are nearly 5000
feet above sea level). A volt and amp meter to the right measure my power drain.
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When it comes to

AMATEUR
RADIO QSL’s...

it’s the
ONLY BOOK!

US or DX Listings

callbooks
NOW READY!

Here they are! The latest editions. World-
famous Radio Amateur Callbooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, world-
wide @QSL bureaus, and more. The U.5,
Edition features over 400,000 Ilistings,
with over 100,000 changes from last
year. The Foreign Edition has over
300,000 listings, over 90,000 changes.
Place your order for the new 1981 Radio
Amateur Callbooks, available now.

Each  Shipping  Total

1 US Calipook $17.95 $2.55 $20.30
_1 Foreign
Callbook $16.95 $2.55 $19.50

Order both books at the same time for
$37.45 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add $2.55
for shipping. Illinois residents add 5%

sales tax.
SPECIAL LIMITED OFFER!
Amateur Radio
Emblem Patch
only $2.50 postpaid

AMATEUR RADIO

Pegasus on blue field, red lettering. 3" wide x
3" high. Great on jackets and caps. Sorry, no

call letters.
ORDER TODAY!

RADIO AMATEUR I I L I(
ca (= =] INC.
' Dept. Q

025 Sherwood Drive
Lake Bluff, iIL 60044, USA
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a monthly feature by

A. EDWARD HOPPER, W2GT

—— N WEPel————

NEWS OF CERTIFICATE AND AWARD COLLECTING

Ninete&n-eighty-nne starts off with
the “Story of The Month™ as told by
Ben:

Benjamin J. Harte, Jr.,
WA3QVJ
All Counties #255 11-13-79

“| was born on November 8, 1942, in
Salisbury, Maryland, the heart of the
Delmarva Peninsula. At the age of five,
my family moved to Delmar, MD, just
seven miles north of Salisbury, and |
remained there until my marriage in
1966.

“When | was small | used to look
forward to listening to the radio pro-
grams that came on around supper
time—such programs as "“Sergeant
Preston of the Yukon," “Sky King,"
“The Shadow,” etc. | really enjoyed
those programs, but | also enjoyed
another feature of that old radio, and
that was its ability to receive short-
wave and longwave. This is what
started me on the road to becoming a
ham.

“Before | go further, let me explain
something unique about the town |
lived in, Delmar. Half of the town is lo-
cated in the state of Delaware, and the
other half is located in the state of
Maryland. The elementary school is lo-
cated in the Maryland half, and the
high school is located in Delaware
half of town. The state line was direct-
ly in front of our house, the street be-
Ing called "State Street"” for obvious
reasons. | used to cross the state line
(State Street) every day to go to high
school in Delaware. To this day there
are signs on the edge of town pro-
claiming Delmar as “The Town Too
Big To Be In One State.” Confusing,
isn't it?

“Well, back to the topic at hand.
When | was in high school, | pur-
chased a regenerative receiver radio

P.O. Box 73, Rochelle Park, N.J. 07662

Ben, WA3QVJ and Kathy. Equipment L

to R includes Heath SB610, Millen

Transmatch, Drake RO4B Rx, Drake

Wattmeter, Drake T-4XB Xmtr, Heath

SB200 Linear, Drake WV-4 Wattmeter

& Kenwood TR-7200A 2 meter f.m.
transceiver.

from Allied Radio Corp called the
“Span Master," and after putting up a
long wire antenna, | became an SWL.
The Span Master had a coverage of .54
to 30 MHz and did a fairly good job for
me except for the loud squeals | en-
countered in trying to tune in signals. |
managed to build up a modest collec-
tion of QSL cards from the foreign
broadcast stations | heard, and to this
day | still have those QSL cards and
the Span Master. In fact, | recently
hooked up the Span Master again and
nothing has changed with its recep-
tion, including the loud squeals.

“! graduated from Delmar High
School in June of 1961 and then at-
tended college at the University of
Maryland at College Park, Maryland. |
joined the Maryland Army National
Guard in January 1964 and shortly
thereafter was sent away for basic
training at Fort Gordon, Georgia. After
basic training | was trained as a radio
operator at Fort Jackson, S. Carolina.
This training included one thing needed
by all radio amateurs—code or c.w. |
had tried to learn the code when | was
younger and in the Boy Scouts, but it
didn’'t work out. Now, courtesy of Uncle
Sam, | finally got the code. Boy, did |

get the code! | really could tell you
tales of learning the code via the Army;
it's quite a unique experience.

“Upon my return home, | entered
Salisbury State College in Salisbury,
Maryland. It was here that | met my
future XYL, Sharon. In January 1966 |
left college to work for The Chesa-
peake and Potomac Telephone Com-
pany of Maryland in Salisbury. In
September of the same year | made
Sharon my wife, and we moved to our
present QTH.

“Around 1970 | met Clay Spurrier,
K3CNH, and Harry Thielemann,
WA3NHW, through my wife, who was
employed at a local radio/television
station, WBOC. Clay and Harry tutored
me and | got my Novice ticket in the
spring of 1971. | then purchased the
Heath HR-10 receiver and the Heath
DX-60B transmitter along with a Dow
Key and some assorted plug-in crys-
tals and hooked it all up. On May 6,
1971, | had my first QSO ever with
WN3PAV; | now have that QSL card
framed and on the shack wall.

“In January 1972 | got my General
Ticket and also a Heath SB-102 Trans-
ceiver, and | spent most of the winier
putting it together and testing it. In
April 1973 | got my Advanced Ticket
(which | still hold), and during that
summer | completed my WAS Award.
On April 2, 1974, the stork delivered a
little bundle of joy to our home—our
daughter Katherine. Things haven't
been quiet since her arrival.

“During the Bicentennial year, 1976,
| became fairly active and got several
Bicentennial Awards including the
ARRL Bicentennial WAS Award #147,
the ARRL Bicentennial Celebration
Award July 24-25 (with 200 QSOs and
All 50 States stickers), and the Bicen-
tennial WAS Net Award (on 3905). They
look real neat on the shack wall.

“It was about this time that | met
K3YAY, Dave, and he introduced me to
County Hunting. | met Dave via our
local 2 meter repeater (WR3ABS
146.22-82), and shortly | went by his
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WA3QVJ antennas: TV antenna, Ringo

Ranger 2 meter, Cushcraft 2 meter

beam, TA-33, also 40 meter inverted
vee and 80 meter dipole.

shack to visit. He showed me his “col-
oring book™ and his MRCs. Then he
took me over to the wall of his shack
upon which hung numerous Awards
including USA-CA with a sticker or two
upon it. That was all it took—| was
hooked! | made my first contact in
Franklin County, Virginia with W4LXB/
M4 on March 15, 1977, and about two
years and 7%z months later | made my
last contact, #3075, in Jefferson Coun-
ty Washington with WA7PHD/M7 on
November 3, 1979. This effort also fil-
led 120 log book pages in four log
books. During that period, | monitored
the County Hunters' Nets all the time.
Whenever | was outside working (when
practical), | would have an extension
speaker with me. | beat many a path
from the speaker to the rig to grab a
needed County. | also came in contact
with a whole bunch of nice folks dur-
ing that period, folks who added to the
enjoyment of County Hunting. | am
happy and proud to know them and
possess All Counties #255.

“Where do | go from here? Well, I'm
not sure, to be truthful, but | would like
to get my DXCC Award to begin with.
At present | search for DX up and
down the bands, primarily on 10 and
15. | hope | am able to confirm my DX
contacts as well as | was able to do
while County Hunting; it will be hard to
top, though, as my confirmation rate
was quite close to about 100% —a
tribute to all the stations whether fixed
or mobile that gave out their counties,
and a tribute to W6CCM'’s bureau and
all the efforts of Dave and Barbara.

“Oh yes, | should mention the fact
that the stork found our house again,
and after safely clearing all my anten-
nas, left us another bundle of joy—a
little girl who we named Marcella
Denise (January 22, 1980, 7 Ibs. 102
oz). She has turned the household up-
side down and sleep during the night
is a premium item and hard to get.
Crawling out of bed to get the baby a
bottie reminds me of the time or two a
“one ringer"” caused me to crawl out of
the sack to get one of those Counties

Special Honor Roll
All Counties
#301 Elmer H. Irwin, WA3ZMY 9-26-80.
#302 Robert Thorne, KSDAF 9-29-80.

badly needed *“for the whole ball of
wax."

“Again | want to thank everyone
who made it all possible. The Award is
a prized possession for the shack wall
and has many pleasant memories as-
sociated with it. Be seeing you all
down the log!”

Awards Issued

Bill Irwin, WA3ZMY caught up with
his paper work and acquired USA-
CA-1000 through 2500 endorsed All
S.S.B., All Mobiles, All 20; and USA-
CA-3000 and All Counties endorsed
Mixed.

Bob Thorne, K9DAF submitted pro-
of to gain USA-CA-3000 and All Coun-
ties endorsed Mixed.

Marge Moore, WASZDZ untangled
her records to receive USA-CA-2500
and 3000 endorsed All S.5.B.

Russell Fish, W7KWI applied for
USA-CA-3000 endorsed All S.S.B.

Lars Bohm, SM5CAK won USA.-
CA-1500 endorsed Mixed.

Karel Hercik, OK1TA got USA-
CA-1000 endorsed Mixed, #1 to OK.

Boo Atterflod, SM5HPB gained
USA-CA-500 and 1000 endorsed All
S.S.B. (I tried, by error, to make his call
SM5HPD).

Antonin Blaha, OK1APV claimed
USA-CA-500 and 1000 endorsed All
A-1. He got #2 USA-CA-1000 to OK.

Rudi Hammer, DL7AA (an ole timer)
picked up USA-CA-500 endorsed All
A-1 and USA-CA-1000 endorsed Mixed.

USA-CA-1000 Certificates endorsed
Mixed went to:

John Hallenberg, SMODJZ.

John Woodham, G4IJW.

The Radio Club of Lithuania,
UKZ2BAS—#4 Award to USSR
and #1 to Lithuania.

Solo Yoneyama, JA1SJV who vis-
ited me about 7 years ago.

Karl Fukuchi, JH2CJW.

Tom Rosebush, VE3KZE.

Nelson Hayward, WB1CRR.

Makoto Okawara, JATSXH.

Lawrie Mcintyre, GM3HMU picked
up USA-CA-500 endorsed All S.S.B., #5
to GM.

USA-CA Honor Roll
3000 1000 GM3IHMU 1514
WASZDZ 324 OKI1TA 621 SM5HPB 1515
WKWl 325 SM5HPE 622 JAISJIY 1516
WAIZMY 326 OK1APY 623 OK1APRPY 1517
KSDAF 327 DL7AA 624 JH2CJW 1518
2500 WAIZMY B25 VEIKZE 1519
WASZIDZ 385 500 WBI1CRR 1520
WAIZMY 386 SMBDJZ 1511 DL7AA 1521
2000 GA4lJW 1512 KAZDLK 1522
WAIZMY 441 UKZBAS 1513 JAISKH 1523
1500
SMSCAK 498
WA3IZMY 499
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DXERS---BOOST
POWER 10X +

MODEL SF00

B MODEL SP100

WITH THE FIELD PROVEN SOUND-
POWER MODEL SP100 AUDIO
SPEECH PROCESSOR (Patent
Pending)

Uses new techniques to increase
effective talk power over 10X---vastly
improve intelligibility—punch through
pile-ups using the outer sidebands

Easily installed—15 day money back
guarantee if not satisfied—1 year
warranty

ONLY $79.95 add $3.00 handling and
shipping.
Optional AC power supply Model PSS9
only $5.95

Send check or money order or, FOR
MORE INFORMATION WRITE
Soundpower-P.O. Box 426
17 Clinton Park Dr.
Bergenfield, N.J. 07621
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varifilter

single audio filter

Versatile
compact
Easy
operation

$139.95

Both models feature:

Variable frequency
from less than 150 Hz to over 3000 Hz

Variable bandwidth

From less than 30 Hz to over 1000 M4z

Tuning eyes
for fast, accurate tuning

Peak /Notch Modes

to maximize a signal, or minimize
interference, or both with a signal Enforcer

Warranty
one full-year

Signal Enforcer

dual audio filter
Two independent filters
Demodulator output

9.60.00
Wt’i e 1
' s189.05 |
Add $3.00 shipping/handling I
K& Kantronics i
1202E. 23rd Street  (913)842-7745 i

Lawrence, Kansas 66044
[~ ¥ B ® § ¥ & ® § § |
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Worked Fort

Wayne Radio Club
Award.

Earl Turner, KA2DLK was issued
USA-CA-500 endorsed AIll A-1, All
Novice bands.

Awards

Canceled Awards: Per letter received
from Art, W2HAE and by authority of
Jack, WANOK, who was the Custodian,
the following Awards are cancelled, as
the club which sponsored them has
been disbanded: Sun City Award (St.
Petersburg, Florida); Worked All
Florida Counties; Worked Florida
Cities; and The Dawn Patrol Award (A
6m & up VHF Award). Although the
Daytona Radio Club of Florida is go-
ing o sponsor an All Florida Counties
Award, no details have been received.

New Hampshire All Counties Award:
Sponsored by the Concord Brass-
pounders, Inc. The ten Counties of
New Hampshire are Belknap, Carroll,
Cheshire, Coos, Grafton, Hillsbor-
ough, Merrimack, Rockingham, Straf-
ford and Sullivan. Send full data on
your QSOs including date, time, fre-

‘‘ONV SAFETY BELT”
A ‘““MUST’’ FOR SAFETY!

quency, mode, call of stations con-
tacted, and county. Send this data and
an s.a.s.e. to: Basil Cutting, W1JB,
RFD, Suncook, New Hampshire 03275.

Worked Fort Wayne Radio Club: Spon-
sored by The Fort Wayne Radio Club,
Fort Wayne, Indiana, which was estab-
lished in 1920. Requirements are: DX
Stations need to contact 5 club mem-
bers; U.S. Stations need to contact 10
club members. Local stations (Allen
Co. or Local Members) need 25 con-
tacts. Actually, the rules read 5, 10, 25
contacts with club members (appar-
ently not necessarily different mem-
bers). Any frequency, any mode and al/
contacts after January 1, 1979 count.
Cost: DX free via surface mail or 2
IRCs for air mail. USA: $1.00. Send a
list (certified by two other amateurs or
an officer of your local radio club) in-
cluding the QSO data, call, name, date
worked, time in GMT (Zulu or UTC) and
band. Send to: Fort Wayne Radio Club,
P. O. Box 15127, Fort Wayne, Indiana
46885.

Certificate Of Recognition: Sponsored
by the Southern California DX Club,
Inc. and available to amateurs
throughout the world for working club
members. Requirements: Work and
confirm contacts with 35 current
members of the Southern California
DX Club on any frequency from 1.8 to
30 MHz. This will qualify for the Basic
Award Certificate. Seals—bronze for
75 contacts, silver for 100 contacts
and gold for 125 contacts—will also
be available. QSL cards not required.
Verification by Awards Chairman of
ARRL or IARU Clubs will be accepted.
All contacts must be made after 1 Jan-
uary 1980. Send list of contacts with

NOW AVAILABLE
ONV TOOL POUCH
DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

‘.:_ihlﬁpll'lr:] & Handling F"||-|lu.|||i

UPI Communication Systems, Inc.

Mail To: P.O. Box 902  Saddle Brook, N.J. 07662
N.J. (201) 279-7528 = (800) 526-5277

(Office) 481 Getty Ave. » Paterson, N.J. 07503

Cable: Unipage Telex: 642597

Ly )
B bt

At last!! — a safety bell designed to meet

the safety needs of radio amateurs, radio
stations, TV stations, boat owners, painters,
construction workers, maintenance people
— anyone with the need to climb — now at
an affordable price

Our “ONV Salety Belt” is fitted with two drop
forged steel “D" rings. Onto one is spliced a
3 fool length of V: " diameter nylon rope fit-
ted with a drop lorged steel snap hook. The
3" wide nylon body comfort pad Is secured to
1% " wide, 8500 Ib. test nylon webbing,
which is resin or latex treated for abrasion
resistance. The bell Is adjustable up to size
46" waisl.

Only $39.95 plus $3.00 for

tage and han-
dling. NJ residents add 5

sales tax.

ESOUTEERN CALIFORNIA DX TLUE
Eertificate ©f Recognition
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Southern California DX Club Award.

verification and 10 IRCs or $2.00 US to:
Norm Friedman, WE6ORD, Co-Chair-
man of Awards Committee, 5400
Lindley Ave., #312, Encino, CA 91316.
Current membership list available on
request for s.a.s.e. or s.a.e. & 2 IRCs.

Worked All Gozo Award (W.A.G.): Open
to all radio amateurs and SWLs with
no band or mode restrictions. Only
contacts on or after 1 August 1972 are
valid. Europeans must work and con-
firm eight (8) different Gozo Island
(9H4) stations. DX stations must work
and confirm five (5) different Gozo
Island (9H4) stations. Applications
with complete log data certified as
correct by two other amateurs plus 12
IRCs or U.S. $3.00 or equivalent inter-
national currency are to be sent to: Mr.
Joe Cauchi, 9H4AL, 20 P.P. Hill St,,
Victoria, GOZO, Malta, Europe. Issued
free to blind/handicapped operators.
They reserve the right to request any
confirmation.

Notes

A happy and prosperous New Year
to all!!!! | hope your New Years' Resol-
utions will include a promise NOT to
use phone patches, repeaters or satel-
lites for USA-CA contacts nor wet
County Lines. Also hope you will
promise to QSL 100%.

On the start of my 17th year with
CQ, | wish to thank all for your help
and cooperation. How was your
month, year?

73, Ed, W2GT

CQ DX Tip

—Your own call should be no more
than one character from the very end
of a CQ on c.w., and one word on
phone—"K" or “listening”. The often
heard—"calling CQ-DX the 20 meter
band for Asia and listening; what say
somebody please, diddledy de daw de
daw, daw de daw” sounds just as silly
over the air. All itis is QRM. —W4MB
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edition of the warld;
most famous linear amplif

R S Lo

he 2K Classic represents the culmination of fifteen years experience in developing,
manufacturing and improving the 2K series. It remains as always a “workhorse”,
engineered and built to loaf along at full legal power for days or weeks without rest. A
look inside shows why! No expense has been spared to make the 2K a truly “Classic”
Amateur amplifier. Heavy duty, top quality components along with its rugged
construction assures you of trouble free operation. The 2K Classic offers engineering
and features second to none. It will put your signal on the air with greater strength and
darity than you ever dreamed possible. The 2K Classic operates on all amateur bands,
80 through 15 meters (export models include 10 meters).

BRI e, 0 e

Features:
e Two

rugged Eimac 3-500Z
grounded grid triodes

e Pi-L plate circuit with silver plated
tank coil

® Resonant cathode pi input circuit

e Maximum legal input on all modes

e Price: $1195.00

..Another fine member of the famous Henry Radio family of superior
J//#’ ].KD 5 amplifiers. And we're stlll convinced that it's the worid's finest linear In
its class. The 1KD-5 was designed for the amateur who wants the quallty and dependabliity of the
2KD-5 and 2K-4, who may prefer the smaller size, lighter weight and lower price and who will settle
for a little less power. But make no mistake, the 1KD-5 Is no slouch. Its 1200 watt PEP input (700
watt PEP nominal output) along with its superb operating characteristics will still punch out clean
powerful signals...signals you'll be proud of. Compare Its specifications, Its features and its fine
components and we're sure you will agree that the 1KD-5 Is a superb value at only $695.
P4 We have been suggesting that you look inside any amplifier before you
.J/?/f’ ZKD'S buy It. We hope that you will. If you “lift the lid” on a 2KD-5 you will see
oniy the highest quality, heavy duty components and careful workmanship...attributes that
promise a long life of continous operation in any mode at full legal power. The 2KD-5 is a 2000 watt
PEP inpul (1200 watt PEP nominal output) RF linear amplifier, covering the 80, 40, 20, and 15 meter

amateur bands. it operates with two Eimac 3-500Z glass enveiope triodes and a Pi-L plate circuit
with a rotary sliver plated tank coll. Price $545.

And don't forgetl the rest of the Henry famlily of amateur amplifiers...the Tempo 2002 high power
VHF amplifier and the broad line of top quality solid state amplifiers. Henry Radlo also otfers the
3K-A and 4K-Ultra superb high power H.F. amplifiers and a broad line of commercial FCC type
accepled amplifiers for two way FM communications covering the range to 500 MHz.

A A Ak kA kA Ak A A A A A A A A b Ahhdhdhkhh hhh K
e ’

*
* A brand new “super” linear...the 3K Classic! Designed for the most critical 4
Amateur Radio operator...the individual who wants and apprecrates nwning
*® the finest. Available in spring 1981. C approval pending W
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pec. 1, 196U ll:Ef: I.:*I- :' new
~ofe, as 0! ¥Er o s butlding ", o
piease M- ", .Eal_:.::ff. 2’;"&_! nhone number
our NeW ' eles addres * 2050 S. Bundy Dr.. Los Angeles. CA 90025
o S 931 N. Euclid, Anaheim, CA 92801
Butler, Missouri 64730

TOLL FREE ORDER NUMBER: (BOO) 421-6631

For all states except Califorma
Calil. residents please call collect on our reguiar numbers

CIRCLE 31 ON READER SERVICE CARD

(213) 820-1234
(714) 772-9200
(816) 679-3127

Henry radlo

Pnces subject 1o change withouwt notice




Here is a simple, easy to build, ubiquitous charger for

your nicads.

lt seems that | have a house full of
nicad batteries. They are in calcula-
tors, or shavers, or flashlights, or tape
recorders. But the ones that always
need charging seem to be in my handy
talkies. They are either dead, being
charged, or need only five more hours
when | want to sleep ten hours.

Each gadget has its own charger
and its own habits. The dedicated type
automatic charger similar to the ST 1
that Kenwood sells for the TR 2400
solves some of these problems. Unfor-
tunately, this type of device is expen-
sive and will work properly only with
its own proprietary appliance.

The HT Nicader described here is
versatile and easy to build using junk
box or inexpensive and readily obtain-
able parts.

The Nicader will allow checking the
normal current delivered by wall-type
chargers or mobile supplies. It will
charge from the a.c. line, by either the
constant voltage or constant current
method, with a fully adjustable output.
It will allow a trickle charge, or a
slower than normal charge, preventing
a damaging overcharge if you wish to
charge while absent or sleeping.

Battery voltage can be monitored
via two built-in jacks and any volt-
meter you may happen to have, but
this will seldom be necessary once
you become accustomed to your bat-
tery's habits. You will note that you
can obtain easy monitoring or adjust-
ment while using a charger in your
auto; this is especially convenient if
you wish to build your own mobile
charger.

The Nicader is built around the com-
mon LM 317 voltage regulator and
mounted on perfboard. | used a 300
ma 12.6 v. transformer, adequate for
my Tempo S1 and Kenwood TR 2400
HTs, but the LM 317 is capable of oper-
ation at 40 v. and 1.5 A, so a 25 volt
transformer and a milliammeter with a
higher scale are viable options for

other uses, such as grass clippers,
mixers, etc.

‘Box 201, New Castle, N.H. 03854

BY WALT BECKER*, K1QPS

The HT Nicader

The front view of the HT Nicader charger. The a.c. indicatlor is at the upper left;
a.c./d.c. switch is on the lower left. A voltmeter can be connected through jacks
on the back panel.

Construction is straightforward and
the layout is not critical, but be sure to
ground the transformer frame or case
to prevent r.f. interference if the trans-
mitter is used while charging.

A patch cord with one end fitted for
insertion in J2 and the other end
adapted for your HT or appliance is
easily made.

When you are ready to check it out,
plug in a voltmeter and a wall-type
supply. Set the center off-type toggle
switch to the d.c. position and observe
the output for voltage and polarity.
Make sure the plug for your radio is
polarized correctly and connect the
patch cord to the radio. Now you can
observe the current drawn using the
wall charger and also the battery
voltage.

Turn the switch off and unplug the
input and output. Now turn the control
fully counterclockwise. Plug in the a.c.
cord and throw the switch to the a.c.

position. The LED should light, You
should have smooth control of the
voitage using R1, to about the peak
value. Back off the control, plug in
your HT and again advance the control
to the current you require.

Note that the current will peak at
about 50 ma. Advancing R1 all the way
clockwise will not result in a higher
current reading, but full advancement
will result in a2 modified pulse-type
constant-current mode, duplicating
most wall-type charger operation.

You may set the control to allow, for
instance, half current operation for
double the time normally required, or
set it for about 3 ma or so, resulting in
a trickle charge, to maintain a fully
charged battery. This is very useful
with a rig like the FT 207A, which uses
appreciable memory current even
while turned off.

Decal lettering on the panel will
complete the construction.
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Fig. 1-

rhe HT Nicader circuit. It is made from readily available parts.
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Interior view of the Nicader charger showing the simple perfboard construction.

Parts List

(Part numbers are Radio Shack)

C1—470 mf 35 wv.
C2—10 mf 50 wv.
D1-4 —100 piv full wave rect.
F1—.1 A fuse
J1—Jack as req. (274-297 for Tempo S1)
(274-1549 for TR 2400)
Note: must be insulated
from chassis. Frame is +.
J2—Audio type jack 274-340
J3, J4—Jacks as req. for your voltmeter
LED—Indicator (red) 276-033
LM 317—Regulator 2761777

272-1018
272-1013
276-1171

M1—Meter 0-100 ma
R1—5000 ohm linear pot
R2—1500 ohm V2 w.
R3—330 ohm %2 w.

2711714

R4—47 ohm 2 w.

S1—D.P.D.T. center off toggle switch
275-1545

T1—Power transformer 12.6 v. 300 ma
273-1285

Patch cord plug, 274-1536. Other end
to suit radio. (TR 2400, 274-1551. S1
274-286.) (FT-207A 274-290. etc.)

1 pc zip cord.

Cabinet 270-253

Say You Saw It In CQ

CALL
TOLL
FREE

For the best dealon

sAEAsAllianceeAmeco=Apple=ASP
eAvanlieBeldeneBenchereBirdeCOE
oCESeCommunications Specialists
eCollinse Cushcralte Daiwa=DenTron
*rakeeHustlers Hy-Gaine lcomeIRLe KLM
o Kenwoode Larsen= MacrotronicseMFJ

e MidlandeMini-ProductseMirage= Mosley
e NPCeNewtronicse Nyee Panasonic
«Palomar EngineerseRegencyeRobol

o ShureeStandarde Swane Tempo
sTen-TeceTranscomeYaesu

YEAR END
SPECIALS

KENWOOD TR-7600
closeout

ICOM IC-255A

TEMPO S-1
with touchtone . $269

KENWOOD TR-7800,
TR-9000 and TR-2400
all now in stock... Call
for great Erickson
prices today!

APPLE: Buy a 16k Apple ll
or Apple Il Plus for
$1195; get 32k more
memory, installed, free!

Complete with disc drive,

______________

Apple prices include prepaid shipping
within continental U.S.A

CALL TOLL FREE

(outside lllinois only)

(800) 621-5802

HOURS: 9:30-5:30 Mon., Tues., Wed. & Fri.
—_ 9:30-9:00 Thursday '
9:00-3:00 Saturday a

ERICKSON
COMMUNICATIONS

Chicago, IL 60630

0456 North Milwaukee Ave.
[3]2] 631 -ﬁlﬂliwi[hin lllinois)

CIRCLE 19 ON READER SERVICE CARD

47




O ]

a monthly feature by

ADRIAN WEISS, KBEEG

THE ART OF VERY LOW POWER OPERATING

HW-8 R.I.T. P.C. Board Clarifications

T he original p.c. board template
published in the “Super Modified
HW-8 Contest Machine" (August,
October, 1977) showed only the foil
connections for components, and
omitted the groundfoil pattern. A cor-
rected p.c. template appeared in May,
1978, CQ, p. 8. It is reproduced in this
column, since demand for it has con-
tinued unabated since the original ar-
ticle appeared. Apparently hundreds
of duplicates of the R.I.T. circuit have
been incorporated into HW-8's with
success. Since a few problems have
cropped up, it might be worth men-
tioning them here. First off, several
problems (2 instances) were traced to
the use of unmarked “‘cheapie" tran-
sistors as Q1-Q2. Trouble-shooting in-
dicated that the voltages given in the
original article were not being achiev-
ed. This resulted from low gain (beta)
of the “cheapie’ devices. A standard
rule here is: never use unmarked
bargain-basement devices in a circuit
and expect to reproduce the results
achieved by quality devices. A second
problem involved a board that produc-
ed the correct transmit-receive
voltages and R.|.T. tuning spread con-
trol voltage, but when hooked to the
tuning diode VR1, the control voltage
dropped from the range of about 3.6
v.d.c. to 0.6 v.d.c. This indicated that
current was being drawn somewhere
in the off-board section of the circuit.
Logical analysis suggested either a
short somewhere in the off-board cir-
cuit, or VR1 inserted with the wrong
polarity, and in effect, VR1 was func-
tioning simply as a forward biased
diode between the control voltage
and ground. A third problem,
although not really a problem, arose
in a few cases because the original
article failed to emphasize the fact
that, when the R.L.T. circuit is con-
nected into the existing HW-8 circuit,
it adds capacitance to the v.f.o. tun-
ing circuit, causing a +200-300 kHz
frequency shift. Adding the circuit

*83 Surburban Estates, Vermillion, SD
57069

SPOT

Mounting

To RFC; hole

has exactly the sarlne effect as adding
a 10 pf capacitor to the existing HW-8
tuning circuit. Since the heterodyne
frequency generation system of the
HW-8 is designed so that an inverse
relationship exists between v.f.0. tun-
ing values and heterodyne mixer out-
put (i.e., more capacitance, more in-
ductance, produces an upward move-
ment of the heterodyne product fre-
quency), the addition of the 10 pf
equivalent capacitance moves the
heterodyne mixer output frequency
upward (7000-7270 kHz). Adjustment
of the v.f.o. main tuning capacitor
trimmer (C302) is required to bring the
frequency back to dial calibration.
The tuning capacitor trimmer should
be adjusted for less capacitance
(unscrewed) after insertion of the
R.LT. circuit. In most cases, lessen-
ing the trimmer capacitance will per-
mit readjustment to proper dial
calibration. However, in a few In-
stances, it has been necessary to
readjust the v.f.o. main inductance
L9. L9 can be easily located at the
board center, since it is mounted in a
“can” shield enclosure. Here again,
L9 should be decreased (unscrew the

slug) to produce a downward move-
ment in frequency. Very little adjust-
ment of L9 was necessary in cases re-
quiring it.

Finally, as noted in the original
review of the HW-8 in the May, 1977
issue of CQ,early production runs of
the HW-8 used a seriously defective
main tuning capacitor—in fact,
several of these were so defective
that they actually “fell apart” after a
short period of use. There have been
several reports of frequency instabili-
ty and inability to achieve a proper
dial calibration spread with early
HW-8's. These flaws almost in-
variably trace to a defective main tun-
ing capacitor (C302). If this capacitor
is functioning appropriately, the
HW-8 shows a very good dial calibra-
tion spread (= 3-5 kHz), and ex-
cellentfrequency stability. If you ex-
perience this problem, request a a
new C302 from Heath.

If you missed the original HW-8
series, they will be reprinted in the
forthcoming QRPp Handbook. |
hesitate to offer to provide Xerox
copies, althugh I've been known to do
s0 on occasion for several bucks. In-
cidentally, if you desire a quick
response from someone writing in a
magazine with a circulation of 9,000
plus, always enclose an SASE with
your inquiries.

The foregoing should clarify pro-
blems with respect to the Viking
3 x 5 and HW-8 modification.

The Viking 3 x5

Someday we’ll all get our act
together and everything will be
perfect the first time. This item which
should have appeared last month bet-
ween sections 2 and 3 on page 98
might be considered a lucidation on a
clarification. It concerns the value of
C2 in the schematic.

One further error has been
discovered concerning the value of
C2. In the schematic it is shown as 10
mf. The correct value is 10 pf.

73, Ade, KBEEG
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AGL Electronics

DALLAS, TEXAS
15 miles from South Fork Ranch

The Price Is Right,
The Class Is Extra ...

AGL Electronics deals only in Ham equipment of the highest quality at the best
rices available, and the service and attention are Extra Class. Our entire staff
olds Extra Class Amateur licenses, and they’ve all been dealing in Ham

equipment for years.

Just look at our antenna prices! The price is right at AGL.

TONNA FFT ANTENNAS
delement2M........... ® 21.95
l6element2M............... $ 55.00
HY-GAIN ANTENNAS
THeDXX. . e $ 219.00
TH:&DI-.-..-..... Pt PP TP 3
FEEIMIKTY. <5 coviomt nime s s0s Hiars $ 174.00
11770 " | A A S P A A [ $ 99.00
THIIR . ... .. » 125.00
B e A KL A W b el 12 o el OGS
il T e o e ) (e . % 133.00
B T . 5 219.00
204BA . . .. $ 166.00
i SR R P P TIE e AP, o [ K
B R S A . s 121.00
AV Y - i PRt : s 78.00
2PV O N R Y | |
BEL e i o o : . S 260.00
e Sl e . G L2
HY-GAIN CRANK—UP TOWERS
HG-5255. . . $ 777.50
52 ft. self 5upp~urtmﬁ_ 9 sq. ft. at 50 mph.
Nested height: 200 ft.
HG-50MT2. . ot e e . $ 627.50
o ft. side 5uppl:rrt-zrd b sq. ft at 50 mph
Nested height: 2042 ft.
HG-54HD........ 3 i $1513.00
54 ft. self supporting. 16 sq. ft. at 80 mph
Nested height 21 it
HG-70HD. . Py ptish . $2187.00
/0 1. selfﬁuppmtmg Ibﬂq ft. at 60 mph
Nested height: 23 ft. =

CUSHCRAFT ANTENNAS
ATB3 Tribander. . . $ 219.00
20-3CD e $ 165.00
i D e A e e R P MR U e . S 240.00
15-3CD S 8300
10-3CD .... . .5 98.00
104CD AR e W ... 5 75.00
ATV > K5.00
AIV-S ......... BEREOSRIRT e e 5 B L8
ARXE o tr sl it datinging Il
ARX-450......... .. % 30.00
A-l47-11..... 4 .o 5 34,00
32-19 Boomer........ 5 75.00
ROHN TOWERS &
ACCESSORIES
250G Section ... ... : e S 37.50
45C Section . . ... oy 83.75
HDBX48 S 305.00
Self supporting tower
FARIAIIE: o h fn = v s . $ 335.00
Self supporting tower
¥1s EHS guy wire, 500 ft............ § 63.00
s CCM cableclamp . ............. 5 29
+ Turnbuckle, eye & eye .......... % 539
M200H 10 ft. H.D. galv. mast ...... $ 36.99
ROTATORS
CDEHaml1V.... .S 149.00
CDE Tailtwister.  sieaes 321900
HY-GAIN HDR300 .--.-- 9 385.00
-
Do

YOUR FULL SERVICE DEALER

ALPHA 76A

The high frequency linear amplifier with true
continuous duty. 2+ KW PEF. 1 KW Locked-

key. 15 thmugh 160 meters. “Powerhouse.”
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YAESU FT-9OZDM

Improved with new ring diode mixer. The
cn etitive EdEI in cnn&pehhnn grade all-
e HF/'VHF/UHF. (And the new dial turns

in the right direction.)

All Hy-Gain towers are drop shipped direct
from the factory to save you money. You get
free freight on Rohn Tower orders over
$1900.00 and freight paid on all Rohn Tower
foldover towers. All others F.O.B. Dallas.

10% higher west of the Rockies, unless
shipped from Dallas: slightly higher if drop
shipped.

Please call for more prices and information.
Whether you talk to Gordon, N5AU, Bill,

K5FUV, or Mike, KG5F, you Il get a blgger
signal for less. We're here to serve you six

days a week.

All prices are subject to change without
notice.

For quick shipment, call today: 800-527-3418

AGL Electronics. 13929 N. Central Expressway. Suite 419, Dallas, Texas 75243.(214) 699-1081, We'll do It right.
AGL Electronics is located only in Dallas and has never been associated with any other dciealer

€ 1980, Cathey Graphics Group

CIRCLE 1 ON READER SERVICE CARD

i il




datelinc e

1|jill1 t%

j}‘T iy

170 o

& regular feature by
THEODORE J. COHEN, N4XX

THE INS AND OUTS OF THE WASHINGTON SCENE

ARRL RFI Task Group Comes Back From The Dead

The ARRL RFI Task Group, dor-
mant for several years, was revived in
August 1980 by Hugh Turnbull,
W3ABC, Vice-Director of the Atlantic
Division and Board Liaison to the
Group. At a Washington, D.C.
meeting chaired by Turnbull, Hal
Richman, WA4CIZ, Vic Clark, W4KFC,
Stuart Meyer, W2GHK, Paul Rinaldo,
W4RI, Perry Williams, W1UED, and
your Washington editor discussed
the continuing and growing problem
of alleged interference to home enter-
tainment devices by amateur opera-
tions. While the Group acknowledged
that the majority of the 80,000 r.f.i.
complaints received each year by the
FCC derive from operations
associated with the Citizens Band,
there was no escaping the fact that
amateurs are often blamed in these
complaints by a public that is unable
to distinguish between the various
radio services.

One of the first activities of the
Group will be to update the R.F.l.
Assistance List previously prepared
by Richman. This list, which was
published in QST and in the FCC's
booklet on r.f.i., is credited with being
the most important source of infor-
mation available to the public for
resolving cases of alleged r.f.i. As
before, Richman assumed respon-
sibility for contacting the manufac-
 turers of electronic home-
entertainment devices and for obtain-
ing information from them as to their
policies regarding r.f.i.

On another front, Williams an-
nounced that a new edition of the
FCC's r.f.i. booklet is now in prepara-
tion, and that it will be distributed
shortly. Also in preparation is a se-
cond edition of the ARRL handbook
Radio Frequency Interference. The
new edition is scheduled for distribu-
tion in the spring of 1981.

*8603 Conover Place, Alexandria, VA
22308

Finally, Williams pledged the
ARRL's continued interest in Docket
78-369, the FCC's r.f.i. study, and in
Senate Bill 2827, Rewrite of the Com-
munications Act. The latter contains
Sen. Goldwater's provision pertaining
to the reduction in r.f.i. susceptibility
of television receivers,

FCC To Study R.F.l. Again!

While the Commission’s pro-
nouncement on Docket 78-369 is not
available at this writing, indications
are that the FCC will propose the
creation of an advisory committee to
more thoroughly examine the r.f.i.
problem. In remarks prepared for the
IERE meeting in Southhampton,
England, on 17 September 1980, Alvin
Paul of the FCC noted that it was his
belief the Commission presently
lacks the authority to proceed with
regulation of the susceptibility of
receivers (presumably, radio and
television receivers). Paul further
noted that the 600 comments receiv-
ed by the Commission in response to
Docket 78-369 presented a “biased”
view of the problem since a heavy
response came from amateurs. Only
16% of the replies, however, came
from those experiencing r.f.i. In this
regard, the Commission can be
faulted, though, since no effort was
apparently made to examine critically
that 16% of the responses which
dealt with “victim" devices.

Wrote Paul: “The writer, although
rebelling at the idea of establishing
another committee in Washington,
views with concern the complexity of
interference susceptibility and its im-
pact upon economic and manufactur-
ing issues as well as technical and
consumer matters. It is, therefore, his
opinion that the community of think-
ing that can be best achieved through

the negotiative process and final con-
sensus of an Industry Advisory Com-

mittee is appropriate in this
instance.”
All of which means, in typical

Governmentese, that the Commis-
sion is going to do nothing!

To their credit, some Commission
officials are outraged at the FCC's
current thinking on r.f.i. They feel that
while the Commission may still have
to go slow with respect to some con-
sumer and industrial devices, there is
no excuse for delaying action on
television receivers.

The fight to resolve the r.f.i. pro-
blem in this country is far from over.
And while there are those in
Washington who believe that the
Commission should now proceed to
regulate susceptibility levels for TV
sets, others are not sure. Given that
1980 was an election year, however,
the "“easy out” would be to create
another committee. . .and that is pro-
bably just what the Commission did.

Pirating Of Television
Signals Much In The News

Recent articles in the popular
press (including Business Week and
Parade) suggest that the pirating of
subscription TV signals and of TV
signals from satellites will increas-
ingly be in the news as the controver-
sy surrounding Section 605 of the
Communications Act intensifies.
Specifically, Section 605 prohibits
the interception and use of private
radio communications for one’'s own
benefit (and, presumably, entertain-
ment is a benefit).

As we have previously indicated,
the right of an individual to receive
and/or decode signals in the Multi-
point Distribution Service (MDS) and
other services will be fought out in
the courts in during the next several
years. Already, judges in Detroit and
Phoenix have granted Iinjunctions
which bar the sale of unauthorized
decoders, and National Subscription
Television of Los Angeles is pursuing
its case against those who market
decoders by appealing a previous
decision in a higher court.
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What is so disturbing, however, is
| that a number of amateurs are involv-
ed in signal pirating. In fact, beneath
a headline that indicated such ac-
tions are not legal, the Parade article
(September 28, 1980) showed a pic-
ture of an amateur's satellite antenna
with a W5 call emblazened across the
parabolic reflector. For a service that

—

law (i.e., a self-policing service), our
participation in such activities can

only lessen our credibility in
Washington.
The issue here is not that the

signals *“are there,” and, therefore,
' that we are entitled to receive them.
. Rather, the issue is that a section of
the Communications Act expressly
prohibits such activities; in short, it's
against the law. Therefore, if the law
is outdated, or otherwise mis-
directed, the burden is on those
who seek change to lobby their posi-
tion. Those who seek to circumvent
the law through civil disobedience,
however, should know that their ac-
tions will, at the least, slow expan-
sion of satellite broadcasting until
such time that the problem surround-
ing Section 605 is resolved.

AMRAD Announces HEX

The Amateur Radio Research and
Development Corporation (AMRAD)
has announced the activation of the
Handicapped Education Exchange
(HEX). This Exchange is a computer
information storage and retrieval
system and is used as a focal point
for up-to-date information concerning
education of, and communications
with, the handicapped. HEX is sup-
ported by a Federal grant from the
Bureau of Education for the Han-
dicapped (BEH).

Through a dial-up system, HEX pro- |
vides for the exchange of information
related to the handicapped (as
recognized by BEH); to the education
of, and communications with, the
handicapped; and to microcomputer
technology.

To communicate with HEX, you
. will need either a 110- or 300-baud
| ASCIlI, or 60-words-per-minute
Baudot, terminal. The ASCIl terminal
may be either a computer or a printer
which is equipped with a Bell 103 or
' 113 originate modem. The Baudot ter-
| minal is the type used for com-
' munication by the deaf, and it uses a
Weitbrecht modem. The HEX will
automatically adjust to the type of
terminal used.

For more information on HEX and
on how to access the Exchange by
telephone, contact: Mr. Paul L.
Rinaldo, W4RIl, AMRAD, 1524 Spring-

has prided itself on adhering to the |

$99 VIDEO OR MORSE KITS $99

XITEX PRIDES ITSELF BY OFFERING HIGH TECHNOLOGY
MICRO COMPUTER BASED PRODUCTS IN LOW COST KITS

STAND ALONE VIDEO BOARD SCT-100
Replaces all model TTY's with silent video. Operates in ASCIl or Baudot on high voltage
current loop. Over 6,000 in use! Partial kil includes MK3870 CPU, Sockets, Crystal, PCB and
Assembly Manual. You furnish TTL and RAMs!!

$99 Partial Kit . .. ... $169 Full Kit

MORSE TRANSCEIVER MRS-100
Use in your RTTY Loop toadd CW_Works withany TTY or video terminal such as theSCT 100
Send from your keyboard or key and auto copy 1-150 wpm. CPU controlled, 32 character
buffer, B0 Hz active filter plus sidetone. Enclosure included with kits!!!
$99 Partial Kit $225 Full Kit Add $40 For Assembly
COMPLETE VIDEO KEYBOARD STATION KIT SKT-100
Includes GRI 56 key Keyboard Kit, SCT 100 Full Kit, assembled power supply board with

RS232, drilled 18" enclosure, assembled cables and full mounting hardware. The alternative
to your TTY.

Add $30 For Assembly

llllllllllll

SMTFullKR . ......... Add $40 For Assembly
ASCH KEYBOARD KIT GRI T5T ... ...cicivcrincioisomansnssioseinatasioas $69
Use with SCT-100 568 Keys - Upper & Lower Case Add $20 For Assembly
REYBORRE ENGLDEIIE . i iasisasoericeinwenshseeas ity $39
Cut out for Keyboard and Wiring, Will house SCT-100, 18" x 8" x 4"
VI EQ MO T U Y NO T A TV v whomms oa s sinee e eden e s e $149

12MHz Bandwidth, uses composite video

S

NEW BARGAINS FROM XITEX

“THE"” ASCII/BAUDOT/MORSE & SPEED CONVERTER ABM-200
Use with your Baudot RTTY equipment to copy ASCII or vice versa. Interfaces with 60, 68, 75,
100 wpm Baudot and 110 & 300 baud ASCIl. Morse send & copy 1-150 wpm. Contains 32
character FIFO Buffer. PCB needs +5VDC, Loop or RS232; line lengths 32, 64, 72 & BO char
ASSEMBLED & TESTED $189

SMART TU FOR RTTY AND MORSE COMBINED UDT-170

No need to buy a new terminal in order to copy RTTY ASCII or Baudot or Morse. Built-in ABM
200 converter, allows copy of narrow and wide shifts including wire services. Send CW or
RTTY in return. Active filter and data reformat for QRM rejection operates on loop or RS232,

ASSEMBLED &TESTED $479
'PHONE YOUR ORDER NOW!I

--------

11111111

PR i ale PXITEX CORP
* YWe mall complete calalogs at your regquest

» Technicians availabie for your assistance! 9861 Chartwell Dr

e SHIPPING: Domestic orders add $3, Overseas orders add $20 Dallas, TX 7524

* Credit cards and CODs accepted' i z

* All products and kit parts individually warranted by Xitex| 214-349-2491
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FREQUENCY COUNTERS

MODEL Bra

BMODEL BR1300

Great New Circuit Values From:

DIGITREX

ELECTRONICS COMPANY

PREAMPLIFIERS for Beceivers, Counters or Test Egulpment
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QUESTIONS ABOUT RTTY

“WHAT IS THE DIFFERENCE BETWEEN FSK AND AFSK?”

Transmitting RTTY signals via radio could be done like Morse code with on-
oif keying of the transmitter carrier. However, the interference received
during off-times would give badly distorted printout. Rather, HF RTTY is
transmitted with Frequency Shift Keying (FSK) so that the mark pulse con-
dition corresponds to one radio frequency and the space to another.
Amateur radio convention has it that the mark radio frequency is higher
than space and that the separation or “shift” of the
signal is standardized at 170 Hz or 850 Hz (425 Hz shift
is also used by commercial RTTY stations.) Most present-
day amateur RTTY stations use 170 Hz shift exclusively.
The FSK signal is received with the BFO turned on, giv-
ing two audio frequency tones for the mark and space
conditions. The audio tones are, in turn, detected in the
demodulator and the resulting pulses drive the display

U.S. Amateur operation uses the HIGH TONES for VHF. Thus, to use a
demodulator and keyer for both HF and VHF operation, it should be set-up
for HIGH-TONE operation. Conversely, you may wish to have separate sta-
tions for HF and VHF, simplifying the cabling, and providing simultaneous
monitor/operation capability, as well as resolving the tone problem. The
HAL ST-6000 and ST-5000 Demodulators are available for either HIGH or
LOW-TONE operation

“WHAT FREQUENCIES DO 1 USE FOR RTTY?"

| HF RTTY Operation has evolved to heavy operation on
| the 80 and 20 meter bands (CW segments) with sporadic

operation on other HF bands. 80 meter RTTY stations
1 tend to operate between 3600 and 3650 kHz and 20
| meter stations between 14.075 and 14.100 MHz. 170 Hz
I shift is used almost exclusively with mark being the

of pnnterIHnle that changing the tranﬁmuuer Of receiver g v higher radio frequency. 60 wpm (45 baud) is ik adi
frequency (on purpose or through frequency drift) will [ T : s lhaos
change the audio output frequency to the demodulator FSK RTTY pnpular.R TY speed, but 100 wpm (74 baud) is gaining in
The HF system is therefore quite drift sensitive. Present “p"'_?lg'“' TY = _
HF equipment frequency stabilities are quite adequate VHF R FMDFEH;'D”."; (NOSL areas 15 CD"':E""“lEd
for FSK RTTY, but it is only very recently that VHF | on 2 met?r with 146 L}ﬂ M':Hz being the popular
equipment was available with similar stability. There- Dr‘:ff”'."f_l_ FEQUEaRILY: V“t};al y;lal 5tatmnl:}_§nre FIOW 3G
fore, VHF RTTY has traditionally been transmitted by ITT High-tones," usually with 170 Hzls ift. As with HF
first keying audio tones with the RTTY pulses and then | : RTTY, 60 wpm (43 .?%“d} '? oSt papuiar on ""HFI sm';f
using these tones as the audio modulation of an AM or : ‘ t areas now have RTTY-only repeaters on 146.10/146.70
EM VHF transmitter. This is called AFSK for Audio Fre- Ll 1 - MHz.
quency Shift Keying Current amateur convention is to SM L MS TY?”
make the mark audio frequency lower than the space AFSK RTTY (AM) “WHO DO I TALK TOON R
frequency by the amount of the shift. Since the RTTY RTTY enthusiasts run the full range of ages and in
data is audio modulation of the carrier, frequency drift terests. but tend to be technically inclined. The typical
of either transmitter or receiver is a lot less critical. The RTTY’er is always modifying his station, likes to talk,
audio frequency of the tones transmitted is set to be the and usually has more ideas than you have printer paper
same as those in the receive demodulator (or display screen)! Some operators are good typists;
The required radio frequency shift keying can be most aren’t. The DS3100 ASR letters-fill and editing
done in two different ways: shift the frequency of a modes make even a poor typist look good Recently, the
transmitter oscillator directly with the RTTY pulses or home computer hobby has become quite popular with
use a SSB transmitter with audio tones. Direct FSK key- 4 Aud RTTY people and you may find a lot of help in debug-
ing circuits are described in most amateur journals and Tone ging your programs if that's your interest. There are an

are generally simple, but require modification of the :
equipment; generation of FSK with a SSB transmitter is !
as follows: If a Lower Sideband Transmitter (LSB) is
driven with a 2125 Hz audio tone, the RF output of the
transmitter will be at a frequency 2125 Hz BELOW the
suppressed carrier frequency. A properly adjusted LSB
transmitter will have NO OTHER output frequencies. If

m 35

the input tone is changed to 2295 Hz (170 Hz shift), the LSB , USB
RF frequency is now 2295 Hz BELOW the carrier fre- o
quency. Thus, audio tones into the L5B transmitter have ; { : | '
roduced FSK carriers out of the transmitter, Note that, sm ms
BE{:EUEE the LSB mode was used, the 2125 Hz standard DSB RTTY

mark tone for VHF AFSK has become the higher radio

frequency. Thus, the same demodulator and tone keyer

can be used for both VHF AFSK and HF FSK operation,

Often, this use of audio tones with a 558 transmitteris )
mistakenly called “"HF AFSK” —actually the resulting
output is true FSK, IF the SSB transmitter has so spurious
outputs (such as carrier or unwanted side-band). Most
HF RTTY amateur radio stations use audio tones with a
SSB transmitter. Although “standara’” audio tones for
VHF amateur operation have long been 2125 Hz for
mark and 2975 Hz for space (850 Hz shift), limited audio
frequency response of HF SSB transmitters and receivers
has recently given rise to a second set of “standard” g
tones at lower frequencies ["'Low-tones”), . .

FILTER RESP,
(LSB)

“HOW ABOUT HIGH- VS LOW-TONES?”

Historically, demodulator tones were set to 2125 Hz for

mark and 2975 Hz for space reception of 850 Hz shift.

When transmitter stability improved, 170 Hz shift was

used and the space frequency changed to 2295 Hz (mark

remained at 2125 Hz) These three tones were, and still

are. a standard for U.S. Amateur RTTY. However, in the

early 1960's, virtually all commercially available transmitters and receivers
became filter-type SSB equipment with audio pass-band limited to speech
frequencies, sometimes as narrow as 2.1 kHz (300 to 2400 Hz) Obviously,
the 2975 Hz (850 Hz shift Space) tone will not pass-through such a filter and
850 Hz shift with these tones is not possible (although the 170 Hz shift is)
Therefore. either the SSB equipment must be modified or different, lower-
frequency tones must be used if 850 Hz RTTY shift is desired. Both ap-
proaches have their advantages and both are currently in use The so-called
“LOW-TONE " standard sets mark at 1275 Hz and space at 1475 Hz (170 Hz
shift) or 2125 Hz (850 Hz shift), conforming to the European |ARU standard.
So there are now two sets of “standard” tones, LOW and HIGH (as well as a
myriad of others), all of which work INTERCHANGEABLY on HF RTTY
However since the actual audio tone is transmitted for VHF AFSK opera-
tion. the two sets are NOT COMPATIBLE IN VHF AFSK applications. Current

-

AUDIO TONES

—

il

increasing number of DX stations on RTTY.

"HOW MUCH DOES IT COST?”

RTTY is like any other hobby —it can cost as much or as

little as you want it to. If you buy used machines and

i build kits or your own designs, the total RTTY cost can

be quite low. Conversely, tEne DS3100 ASR and ST-6000

& offer an ULTIMATE RTTY station that is expensive

BAL Because all of the HAL RTTY products are current loop

! compatible, you can add devices as your interests (and

pocketbook) indicate, For the beginner, HAL has the
following recommendations:

1. DEMODULATOR

¥ Assuming you already have a good transceiver and
CRYSTAL antenna, your first major RTTY purchase should be a
FILTER good demodulator, The HAL ST-5000 makes a par-
1 . ticularly good, cost-effective unit. If you select a high-
tone ST-5000, it will be usable for either VHF or HF (170
Shift) RTTY operation; if you are only interested in HF
RTTY (for short-wave-listening to press stations, for ex-
ample), the low-tone unit may be a better choice. Con-
. versely, you may wish to ”jumﬁ-in“ and get the ST-6000
from the first. Either way, put high priority on a COOD
demodulator.

AMPLIFIER| 120 TERMINAL

You can spend very little or a lot on the terminal. A

1 surplus machine can often be acquired at a hamfest for

i little cash investment. However, by the time you figure

NT out how it works, fix it. and buy parts and manuals the

total cost may not be so low. If you do, you'd better be

prepared with tools, oil, and patience. Newer machines

require less work, but also cost more. On a feature-for-

feature basis, either the new DS2000 KSR, DS3100 ASR,

or DS-3000 KSR are more cost effective than other terminals presently

available Certainly a “solid” beginner's RTTY station would be the D52000
KSR and ST-5000

=
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Ameco Amateur Radie

Question & Answer Study Guides
Easy-lo-understand questions and
answers based on the latest FCC study
guides, plus sampie exams, will help
you make sure you re ready 1o sil for
the license tests,

Ameco Amateur Radio Gensral Class
0&A Study Guide, B4 pages, paper-
back, $1.50. Order #A034,

Ameco Amateur Radio Advanced Class
O&A Study Guide, 64 pages. paper-
back, $1.75 Order#A035.

Ameco Amateur Radio Extra Class O8A

Study Guide, 64 pages, paperback,
§1.50. Order #A036

Ameco Novice Code and Theory
Packapge

A complete Iraining package conlaining
the 128-page Novice theory course and
a 60-minute code casselte, which
leaches how 1o send and receive code
up to B words per minute, and a
32-page book Also included are FUC:
lype code and theory examinations 10
help even a rank beginner get a ticke!
fast! $6.95 Order #AD24

RSGB Test Equipment for the Radio
Amateur (2nd Ed.)

by H.L. Gibson, GZBUP

Explains the principles of measurement
technigues. and gives construchional
getails of many itlems of up-lo-date
equipment of Interest not only 1o the
radio amateur but also 1o the electronics
enthustas!. 151 pages, hardcover/dus!
jacket, $10.95. Order #6050

The Shortwave Propagation Handbook
by G. Jacobs, W3ASK and T.J. Cohen,
NAXX.

Two leading authorities on propagation
have teamed up 0 produce the defini-
tive book on this subject. Propagation is
expiained in language the reader can

Blacksburg Continuing Education
Series

This series of books provides an
experimeni-onenied approach (o elec-
tranic topics, with step-by-step instruc-
tions on how !0 learn basic electronic
concepls and their uses.

Design of Transistor Circuits with Ex-
periments, 509 pages, paperback,
$12.95. Order#5128

Design of VMOS Circuits, With Ex-
periments, 174 pages. paperback,
$8.95. Order #5129.

Design of Phase-Locked Loop Circuits,
254 pages, paperback, $8.95. Order

#5130
Design of Active Fiters, 238 pages

paperback, /.95, Order #5131
Design of Op-Amp Circuits, 221 pages.
paperback, $7.95. Order #5132

555 Timer Applications Sourcebook,
158 pages, paperback, §5.95 Order
#3133

Guide to CMOS Basics, Circuits, & Ex-
perimenmts, 221 pages, paperback,

8.95. Order #5134,
he B0BOA Bugbook, 416 pages,

paperback, $10.50. Order #5135
World Radio TV Handbook 1980

The world's only complete directory of
international broadcasting and TV sta-
lions—the established. authontative
guide endorsed Dy the world's leading
broadcasling organizations A com-
prehensive listing of short-, megium-,
and long-wave stations revised and up-
dated to reflect actual conditions. Also
includes special fealures on listening
gear, how 10 adapl older recelvers for

World RadioT use today, and DX club activities 560
Handbook pages, paperback, '$14 95 Order
#B097.
RSGB Oscar Amateur Radio Satellites "% T

by 5. Caramanolis

A complete inlroduction to the orbital
and electronic principles of communica-
tion satellites, with particular reference

Tests-Answers for FCC First and
Second Class Commercial License

by Warren Weagant

This newly updated FCC testing manual
makes getting the First and Second
Class Licenses easier and faster. In-
cludes all 15 multiple-choice exams,
plus diagrams. illustrations, and a self-
study ability lest 1o determine how
much time and effort you will have o
pul in to pass the tests. 197 pages,
paperack, $9.95. Order#C139
Practical Antennas

for the Radio Amateur

by Robert M. Myers, W1XT

This down-to-earth manual gescribes
how 1o go aboul equipping a sialion
with 3 suitable antenna. Included are
how 10 build beams, quads, and wire
anlennas, compuler-generated beam
headings. charis and tables. OSCAR
antennas; antenna safely; a bibli-
ography, and much more. 192 pages,
paperback, $9.95 Order #5125.
RSGB Radio Communication Hdbk

(Sth Ed.)

First published in 1938, and a favorite
ever since, this large and comprehen-
sive guide o the theory and praclice of
amateur radio lakes the reader from the
lirst principles right through 10 such
specialized helds as radio telepriniers,
slow-scan lelevision, and amateur
salellite communication. Two volumes.
Expensive, but worth it' Volume 1: 480
pages, hardcover/dus! jacket, $23.95.
Order #RO30-1. Volume 2: 336 pages.
hardcover/dust jackel, $21.95 Order
#RO30-2

Federal Frequency Directory:

2-420 MHz Inclusive

by Robert B. Grove

Contains more than 100,000 listings of
frequencies, agencies. and locations of
active U.S. government communica-
tions slations operaling In the 2-420

fully understand to produce his own to the Oscar series of amateur radio * MHz portion of the spectrum. Approx-
propagation dala. 155 pages, paper- satellites. 192 pages. paperback, imately 260 pages. paperback. $14 .35
hack, $7.50. Oroer #0137 $12 95 Order #G049 Drder#G136
’m '4-., .-' i.,' I|I| __._‘.l
76 North Broadway Hicksville, NY 11801
Name
Address i
City @
State Zip E
O Check O Master Charge O Visa '
Card Nﬂ, E}(plrES_ Shipping charges $2 00 per arder Shipping charges Book Total
: i walved on orders of $50 00 or more Books shipped
Signature required on all charge orders: best way. All orders are processed the day they are  Shipping Charge
recewved, but please allow 30 days for delivery within
b 4 Naorth America Grand Total
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» Alpha 77DX: The ultimate amplifier
for those who demand the finesl,
» Eimac B877 Tube—1500 watts of

—Telrex

LABDHATDHIES plate dissipation.
« 4.4 KVA rsil® . r : ;
“MONARCH" 10, 15, 20 /4L S HVA HiDmehS: romoritie: bleg

* Qil-filled, 25 mfd Filter Capacitor
« OSK CW: Full break-in, (2) vacuum
relays.

* Vacuum Tuning Capacitor.

« Ducted air cooling, large, quietl
blower, computer grade

* Warranty (limited) 24 months, tube by
Eimac.

= Other ALPHA's: 78, T6CA, T6PA, TBA,
374A, 77SX (Export Only).

s

-

4R

25

- %

g

g W

&

e ey

< ' CX-11-A
B2 B / -
P~ g (| ST / LI/ T7E  Integrated Station
‘n N\ * POWER QUTPUT: 150 watts CW/SSB output all bands (2) MRF

422 Finals.

* OPTIONAL POWER OUTPUT: 200 to 225 watts CW/SSB output.

* SYNTHESIZED FREQUENCY COVERAGE: All amateur bands
1.8-30 MHz in full 1 MHz bands, plus 4 additional 1 MHz bands
for future expansion.

* TWO PTO'S: Dual recelving, transceive on either, or split oper-
ation

« QSK CW, Full break in, vacuum relays. 300 Hz CW Filter built-
in

e SELECTIVITY: Two 8 pole plus one 4 pole filter deliver 20 pole

| 1.4:1 shape factor (BdB/60dB), plus post detection 1.5, 1.0, .4
and .1 KHz band width

* BUILT-IN AI/C supply, 115/230V, 50/400 Hz, Hypersil* trans-
former. IF shift, noise blanker, RF clipping, CW keyer, notch/
peak filter

e SERVICING: Sell service easiest of any transceiver by using
gold-plated sockets for transistor and IC replacement.

* RELIABILITY: Less than 1% failure. 99% of problems resolved
in hield

* QUALITY: All military and computer grade. 100% American
made

*» PRICE: $5900, mig by Signalione Corp., Phoenix, AZ 85021

Phone Don Payne, K4ID, for Special Prices,
Brochure, and OPERATING EXPERIENCE on the CX-11A and Alphas.

) A D I O Personal Phone—(615) 384-2224
R P.O. Box 100 Springfield, Tenn. 37172

e
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YOUR HAM TUBE
HEADQUARTERS !

TUBES BOUGHT SOLD AND TRADED
SAVE SSS - HIGH 5SS FOR YOUR TUBES

MONTHLY SPECIALS
$5.15 7360

32.00 TT35A
12.00 BD42
35.00 8072
4.95 8121
4.75 8122
550 8236
45.00 8950
86.50 2MN5641

ZE26
5728
B11A
813
61468
6360
68838
6907
7084

$8.25
26.00
19.50
46.50
49.50
58.00
22.00

6.05

3.50

LARGEST EIMAC DISTRIBUTOR-CALL

BRAND NEW * * * * FACTORY GUARANTEED

TOP BRAND Popular Receiving Tube Types
Factory Boxed FREE LIST Avallable—

Includes full ine of RF Power Transistors
Mimmmum Order S26

Allow $3.00 Minimum For UPS Charges
40 watt AF power transistor 2NG6084-513.50
Lirnear RF transistors in stock
Eimac Tubes & Accessories in Stock
Wrire or phone for free catalog
TUBES—BOUGHT,. SOLD AND TRADED
Premium Prices Paid for EIMAC TUBES

Use toll free no

800-221-0860
COMMUNICATIONS, Inc.
2115 Avenue X
Brooklyn, NY 11235
Phone (212) 646-6300
SERVING THE INDUSTRY SINCE 1922
CIRCLE 5 ON READER SERVICE CARD

MDr cAIN

1/2-size (75M only 66°)

Multi-Band (5, 4, J bands)
BO/76M thru 10M

Broadbanded - no traps used

Prices start at *68.75

(IMbr<AIN])

THE MOR-GAIN HD DIPOLES are the
most advanced, highest performance multi-band HF
dipole antennas available. Patented design provides
length one-half of conwentional dipoles. 50 ohm
feed on all bands, no tuner or balun required. Can
be installed as inverted VEE. Thousands in use
worldwide. 22 models available including two
modeis engineered for optimum performance for
the novice bands. The Mor-Gain HD dipoles N/T
series are the only commencal antennas specifically
designed to meet the operational requirements of
the nowice license. Qur 1-year warranty is backed by
nearly 20 years of HD dipole production expenence

For detailed 5-page brochure, write or phone directly
to MOR-GAIN. PO Box 325C, Leavenworth
Ks. 66048 Tel (913)682-3142

Please send all reader inquires direclly
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Got time for a circuit quicky? This
month we start a new series by
WBS8LBYV on simple one evening
projects that are immediately

usable.

A Junk-Box
Square Wave
Generator

BY MARTIN BRADLEY WEINSTEIN*, WBBLBV

LED

2701812

S

X 000

D0 ==
I

100Hz

o1 I

Ilf.'!‘H.1

100pF T

1KHz 1H2

Fig. 1- The junk-box square wave generator covering from .0001 Hz to 100 kHz.

Here*s a nice little general-purpose
square wave generator you can use as
a clock for digital circuits, a timing
generator, or a low frequency tone
generator.

With the 3.3 Megohm resistor
shown, the four ranges are about 0.1,
1, 10 and 100 Hertz. With a 330 K resis-
tor, this becomes 1, 10, 100 and 1000
Hertz. With a 33 K resistor, it's 10, 100,

| 1000 and 10 K Hertz... and so on.

The 555 is the IC that does it all

. here. Check your junk box for whatever

selector switches are there. With more
positions, you can add 10, 100 and
1000 microFarad capacitors to add

- 0.01, 0.001 and 0.0001 (once every

10.000 seconds) to the basic selection;
or add 100, 10 and 1 pF caps to add

*c/o CQ Magazine
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1 K, 10 K and 100 K (well, actually
not—the 10 pF and 1 pF caps would
be swamped by stray and wiring
capacitance and the 1,000 microFarad
cap by leakage). Anyway, the basic
idea is okay.

Don’t use disk caps. They're too un-
stable.

If you have a second selector
switch, you can add a “‘range multi-
plier” by adding the 330 K and 33 K re-
sistors mentioned earlier. A pushbut-
ton in parallel with the power switch
provides either continuous or burst op-
eration.

The LED at the output is optional,
but it's cheap and provides confir-
mation of the state of the output
(blinks on for low, off for high).

And you thought test instruments
were expensive!

Say You Saw It In CQ



Announcing:

The 1981

CQ World Wide 160

DX Contest

C.W.: January 23-25 Phone: Feb. 27-Mar. 1

Starts: 2200 GMT Fri.

As announced last month, we have
added a Phone section to the contest.
Rules are the same as for previous
years for the c.w. contest and apply to
both sections.

In the past when it was a c.w.-only
contest, on occasion we ran into a
QRM problem with the phone stations.
Now that the phone contingent will
have its own weekend, it is hoped that
this will clear-up any previous conflict.

By the same token and in all fair-
ness, we would expect the c.w. boys to
refrain from 160 activity during the
phone weekend.

Keeping the “DX Window™ 1825-1830
kHz free of U.S. and VE activity is even
more important during the phone con-
test. Split frequency operation is a
must when working DX. And to make it
a successful operation the DX station
should always indicate where he will
be listening. Hopefully with the phas-
ing out of Loran on 160 and a better
distribution of frequencies, we will not
have this problem in the not to distant
future.

Now to the rules:

Exchange: RS(T) plus a three figure
contact number starting with 001. U.S.

stations should include their state, |

Canadians their province. It is not nec-
essary for DX stations to send their
QTH; their call will identify them.

Scoring: For W/VE/VO stations: Two
points per QSO with other WWVENO
stations. All DX contacts are worth 10
points.

For DX countries: Two per QSO with
stations In the same country, 5 points
with stations in other countries, ex-
cept for QSOs with W/VE/NVO, which
are worth 10 points.

Multiplier: For all stations: One

point for each U.S. state, VE province
and DX country worked (KH6 and KL7
consider DX). Keep in mind that VE1 is
divided into three provinces—New
Brunswick, Nova Scotia and Prince
Edward Isiand.

Final Score: Total QSO points times
the sum of the multiplier.

Penalties: Three additional contacts
will be deleted from the score for each
duplicate, false or unverifiable contact
removed from the log. A second multi-
plier will also be removed for each one
lost by the above action.

B ifig & raieut 2

THorld THide 160 #Hleter DX Contest

Eﬂ il Nl i s g.n.a-rﬁl
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woslprah o wesnit

In Recogmlion ,; A cdusemint of =
3 Tatal .. .,
. silbmvimanl 0 s wlfgagi cni apenis .

.ﬂ—.ﬂ h-"ll-- LT

Disqualification: Violation of the
rules and regulations pertaining to
amateur radio in the country of the
contestant, or the rules of the contest,
or unsportsmanlike conduct or taking
credit for excessive duplicate con-
tacts or multipliers will be deemed suf-
ficient cause for disqualification. Dis-
qualification can also result if in the
opinion of the Committee the penalty
total is considered excessive.

Disqualified stations and operators
may also be barred from competing in
all CQ contests for a period of up to

Ends: 1600 GMT Sun.

three years.

Awards: Certificates to the top
scorers in each state, VE province and
DX country. Additional awards if the
score or returns warrant.

In addition, there are two plaques
being awarded by the West Gulf
A.R.C., both for single operators. One
is for the highest score in the U.S., and
the other for the highest scoring Euro-
pean. The World Champion in the con-
test will receive the John Doremus
WOAW Memorial Plaque donated by
“Friends of John Doremus.”

The above plaques may be won
once only by the same station within a
three year period. (Winner of the world
plague will not also be considered for
a sub-area award. That award goes to
the runner-up In that area.)

Sample log and summary sheets
may be obtained from CQ by sending a
large s.a.s.e. with sufficient postage to
cover your request. (A 15¢ stamp wil
get you approximately one summary
sheet and 4 log forms, 40 contacts to
the page.) It is not necessary to use
the official form. You can make up
your own, 40 contacts to the page,
time in GMT, number sent and re-
ceived, and separate columns for QSO
points and multiplier. Indicate the mul-
tiplier only the first time it is worked.

Mailing deadline for c.w. entries is
February 28th and March 31st for the
phone logs.

This year you can send your logs di-
rectly to the 160 Contest Director, Don
McClenon, N4IN, 3075 Florida Avenue,
Melbourne, FL 32901 USA,

And of course they can go to CQ
Magazine, 160 Contest, 76 N. Broad-
way, Hicksville, NY 11801 USA. (Indi-
cate c.w, or phone on the envelope.)
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a monthly feature by
HUGH CASSIDY, WABAUD

NEWS OF COMMUNICATIONS AROUND THE WORLD

The Great Debates have ended in
one arena but DXers will always seek
the answer to the eternal question.
What does a DXer need most? Pa-
tience, longevity or a tall tower with
big power? Some find difficulty in
reaching a decision because they are
firm in their belief that they need all
three and a couple more.

The year just ended brought coun-
tries onto the air that more than one
perspiring DXer missed. Sunk in the
pits of despair, hardly finding solace
at all in the belief that the station
would have been worked if it had only
stayed on the air for another hour, the
miserable DXer thinks of what might
have been but may never be.

Stout DXers are never those of faint
heart! The Honor Roll, the top of WPX,
WAZ belong to the strong in spirit,
long in years and abundant in pa-
tience, for most DXers will eventually
realize that most DX always knocks
twice. It is the 25 or more years be-
tween knocks that wears.

But they come. In the last year Abu
Ail and Okino Torishima. Juan de
Nova and Glorioso. Mt. Athos and a
list of others. Heard is being expected
and the good Dr. Zelenka in Zurich is
bending the curve of the cycle down to
meet Cycle 22 some years in the fu-
ture, and Ted Cohen is tending the DX
flux.

Spring is nigh for many DXers; there
are some around the curve of the dawn
that are waiting for the signs of winter.
In January the sun in the northern
hemisphere stops its slide to later
sunrises and starts to come earlier
each day. DXers will greet the longer
days and polish their patience, stretch
their longevity and wonder about what
might be with a new beam.

For years we have heard a fabled
DXer in the western regions, this being
a tale of the years. “He was without an
equal,” we would be told, “and he was
the youngest one up to that time ever
to achieve the Honor Roll!! The young-
est ever!!!"

77 Coleman Dr., San Rafael, CA 94901

In 3 years as a ham, Ken Stenback,
AISS/WDBEQJ, worked 295 countries
and confirmed 290. He is a member of
the CQ Phone DX Honor Roll, holds
WAZ, Single Band WAZ for 15 and 20
meters, 5-Band DXCC, 5 Band WAC,
WAS and the Satellite (Oscar) DX
Award. At press time he has 174 zones
confirmed toward 5-Band WAZ. Ken is
president of his county amateur radio
club and a member of the Northern
Ohio DX Association. (Photo courtesy
N4UF)

When one is new to DXing one real-
izes that meeting all the legendary
over-achievers In DXing takes time,
one being dazzled by the sheer num-
bers of them. But the years passed, we
heard the story again, and again, and
finally with a fair share of longevity ac-
quired ourselves without ever sighting
the legend, we had our own question.
“What ever happened to him?" All we
got was an uninformative shrug.
“Beats me,"” replied our DX historian,
“the last | heard of him he was crew-
ing on a racing yacht bound for
Tahiti.”

it figured. When one is young and
has worked everything, there is noth-
ing ahead but the empty abyss of the
years. For those who missed in 1980,
there is still bright hope. What you
missed yesterday you can hope for to-
morrow. That which has not been on
the air since the Truman administra-
tion may show next week. Well, next
month at the very latest. And what you
missed the last time out, the signals
are flying that it is coming again. Ab-
solutely! We have the word that a ZL
has some inside information, and he
needs this one himself, that some-

The WAZ Program

10 Meter Phone

75. ... . WA2NSM

15 Meter Phone

65.....KB8JF

20 Meter Phone

325 ... WDBMGO 328 . : NSFG
326 . VEAIS 329  WDS0BY
327 . KBDJG 330 VE1RY

40 Meter C.W.

5. .....JATMCU
20 Meter C.W.
120, . . . WIWLW

15 Meter C.W.
39 ........... WB4RUA 8L, e h LCWATFCN
2033 . .. WATHHS 2040 . . ... JITNOY
2004 . ... WATJO 2041 . . . LZ25C
2035 . . NZAbD 2042 . G3JMH
2036 . JASIRH 2043 WBAQFH
20037 KBEOD 2044 .. ... ... KE2C
2038. .. .. WiCRL 2045 .. .. .. KASBWU
2039 WTKT) 2046 IBSGF

C.W. and Phone

4921 wWaCEU 4932 . . JAZNKL
4922 . . ... AJSO 4933 WEB2IHN
4023 . . ... L LZL1PF 4934 .. WABTKT
4924 .. WOON 4935 LASEF
4925 . . HBSBLO 4936 . KALABFT
4926 ... .. . WBYQ 4937 . ... . GaEZZ
4927 KOEVE 4938 JAIOCD
4928 ... KDEU 4939 ..., LATEU
4929 WASMGK 040 ........ wW4UOQ
4930 ..... YU3TRI 4941 .. . ... K208
M3 ... OZ1DYLU

Application and reprints of the latest rules may be ob-
tained by sending a self addressed stamped envelope
(30 cents) size 42 x 9V; to the WAZ Manager, Leo Hal-
|sman, 1044 S.E. 43 Street, Cape Coral, Florida 33804,
Applicants forwarding QSL cards elther direct to the
Q5L Manager or 10 a check point should include suffi-
cienl postage for the safe return of their QSL cards. The
processing fee for all C.Q. Awards is $5.00 (as of March
1, 1981 the fee will be $4.00 for subscribers and $10.00
tor non-subscribers).
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NEW & DIFFERENT

FROM BARKER & WILLIAMSON, INC.

Barker & Williamson, Model 370-15, Broad Band Dipole Antenna with balun. Rugged

construction for long life.

5

or flat top antenna.

PL259 connector.
Will handle 2.5 KW -5 KW PEP

See your Dealer or Write:

Covers 3.5-30 MHz including the new 12, 17 and 30 meter bands. Only 90 feet long! Can be used as a sloping

Supplied completely assembled with high tensil strength steel copper clad wire, 50 ft. RG coax cable and

Barker & Williamson, Inc., 10 Canal Street, Bristol, Pa. 19007

CIRCLE 67 ON READER SERVICE CARD

' thing is moving and they are not ready
to announce it yet, but it is something
that you'll want to hear. It cannot be
told just now, but be a believer.

Meanwhile, fear not about DX, it will
be here forever, Adn if 10 meters
shows signs of fading as the year
grows, know that if 10 goes 80 will re-
turn. The canny DXer will look down
the long stretch of the rare ones to
come in 1981 and prepare. Conditions
change; DX is eternal! For, as the poet
would often say, “Work DX along with
| me! The best is yet tobe....”

Some DX Notes

With the DX Advisory Committee
studying the question of payment for
QSLs, something may sharpen the
thorns on this question when the
ARRL Board of Directors meets late
this month. Those who have followed
the mounting virulence of the argu-
ments, for or against, suspect it is
another expedition into an untenable
situation with no winners, no losers,
but a lot of disgruntled.

Whatever your convictions, be they
for or against, you'll have at your com-
mand strong, lucid cogent and irrefu-
table arguments that things should be
one way or another. Precedence can
be cited, excesses noted and warn-
Ings sounded. Everyone on both sides

The WPX i’rngram

Mixed

866 KB8O B6E K20F

BT W1JR

1313 . DF7QD 1318. ... VEKIBLN

G SRR ... .KBBD 1319 KaVY

1315. . ol K98IL 1320 SBAAP

318 ..... KBIAW 1321. TGa8GI

1317 FADTMB 1322 AEQX

2005 KBS0 2007 GAELL

2006 WONTY 2008 WODSEJE

185 KAGEAT 186 KALIMH

Endorsements

Mixed 500 PAJAEB. 550 KBBO, KA3A, K2QF. 600
YU20P, AA4ANC, JATHMZ., WD4IHV. 650
wBaYQX, OETRJW. 750 K20LG. 1000 W1JR
1400 N9AF, YUZRTW.

S.5.B: 300 K9BIL, PAOTMB, VK3BLN, K3VY, SBAAP,
AESX. 400 KBBO. 450 WBO9ZBE. 500 DF7TQD.
550 KO9HDZL, 600 WBBYQX. 650 TGOGI. 700
IGNOA, 800 14LCK. 1100 XE1J. 1300 ZL3NS,

C.W: J00 WANTY, KBBO, WDOEJE. 350 WBBNMN,
JALSIX. 500 KA3A, G3EZZ. 700 WOO0YZ, 750
I3HDH, 1000 WIWLW. 1200 N2AC

10 melers: JHIVRQ, 4LCK, KBBJF, WiIWLW,

IENOA

15 meters: DFTGK, KA3A,K KL7TAF, I4LCK, KBBJF

20 meters DF7TGK, WBANMN, KBBJF. GAEZZ

40 meters: DF7QD, 14LCK.

Asia: DFTGK. K20LG. G3EZZ

Europe DF7QD., DF7GK, AGBA, AGS5C

OET1KJW, G3EZZ JATHMZ
WﬂéLU I3HDH, AESX, IGNOA, JATHMZ
HMLCK

Complele rules and application forms may De ob
lained by sending a business-size, sell-addressed,
stamped envelope (loreign stations send extra postage
if air-mail desired) 1o “"'CQ WPX Awards", 5014 Mindora
Dr., Torrance, Calil. 90505, U.S.A

NG, America
So. America

will be right; no one will admit to error.
The only problem might be enforcing
any decision. Inevitably, some will dif-
fer with the decisions—they went too
far, they did not go far enough, they
cheated me out of one that would have
put me on the Honor Roll, they have fa-
vorites who get away with anything
but they lurk in wait for we honor-
bright, poor but deserving types. And
they just do not understand. Blessed
need be he who makes the decisions
for verily he will be wrong, disputed
and maligned for his error.

Anyhow, keep an ear open for possi-
ble action at the Board Meeting. It may
be the season to rush in where the
angels have rushed out. As has been
noted, where the dollar sign is ram-
pant on the QSL card, those who need
are moved to generosity, those who
need most are most generous and
those who need not at all are scornful.

G-QRP Club

G-QRP Club will be active across
the end of next month. They are
scheduling two weekends of activity
during the year, the other being the
12/13th of September. Next month it
will be February 28/March 1st.

The action is changed almost hourly,
starting on eighty at 0900Z, twenty an
hour later, then on following hours to
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January, 1981 ¢ CQ +* 59




Franz Langer, DJ9ZB, of Abu Ail fame

listens attentively to a lengthy

discourse by W6ISQ at the Fresno

DX Convention. (Photo courtesy
WABAUD)

fifteen/ten, forty, twenty, forty, fifteen/
ten, eighty (1700-1800), forty, ten/fif-
teen, twenty and forty. Frequencies
are 60 khz inside the band except for
forty where the action is 30 khz inside.

PA-QSL Bureau

This moves to a new address the
first of this year. The fast-direct route
Is now: Dutch QSL Bureau, PB 330,
6800 AH Arnhem, Netherlands.

The Colvins

DX Hall of Famers Lloyd and Iris
Colvin were on their way a handful of
weeks back and probably are still run-
ning up their always awesome totals
of QSLs. WEKG and WBQL were aim-
ing for the eastern Mediterranean
when they left, specifically aiming for
SV5 and SV9 and trimming the itiner-
ary as they developed local on the
spot knowledge. YASME QSLing.

Short Rejoinders

Franz Langner, DJ9ZB, tried hard
during the summer for a Tunisia li-
cense. What he got was “. . . 'autorisa-
tion ne pourrait etre accorde, le
Ministere de l'Interieur ayant emis un
avis defavorable.” No!

AD1S, who handles a number of
QSL chores, says to watch for some of
his clients at:
7X5AH-Algeria—From 0100Z on
Thursdays 14210 kHz to 14220 kHz;
3790 kHz or thereabout from 0400
Thursday.

ZK1CE-Southern Cooks—List by
AD1S at 0500Z at 14220 kHz or 14270
kKHz—this one on Fridays.
KCBDC-Western Carolines—Often on
list schedule with AD1S. Watch 14270
kHz on Saturdays, 14270 kHz from
1030Z on Sundays and 3790 from
0900Z Saturdays.

H44SH-Solomon Islands—List opera-
tion from 0530Z on Wednesday.
Sometimes found around 14220 kHz
on Sundays.

Most DXers realize that WARC 79
was basically a meeting to work up a

new treaty on international communi-
cations and a chance to reward the
worthy DXer with some new bands.
However, treaties have to be ratified,
and the present guess is that this one
will not be approved by the U.S. Sen-
ate until early next year. Someone
mentioned elsewhere that DXers need
patience. Some often wonder why, ini-
tially anyhow, but they learn.

Faroes On 160

Elsewhere you can check Frank An-
zalone's dates for the action later this
month, but a month or so back some
RSGB types were checking the gear
for a 160 contest action. GM3YOR and
GM30LK were shaping the effort, and
they have been hitting the 160 test ac-
tion in recent years.

Once beyond TF in January they are
looking at 3A-Monaco and FC-Monaco
this summer. And, any time mention is
made of 160, a reminder is gratuitu-
ously always included that you can
keep up with the 160 action if you read
W1BB's bulletin. S.a.s.e. with two
rates of postage brings it to you like a
hot flash. W1BB's QTH is in all Call

Books, some say since Marconi sent
his first “CQ."

Finishing With A Flourish

Karl Rietz, WB7FAT, is looking for
some QSL Manager duties. Karl says
that he is disabled to some extent and
would like something to help fill in the
time. He is DXing every day but could
and would like to help with some
paper work for DX stations.

K5LBU/ST@. Charles Frost there at
Juba is looking for contest activity,
and if you missed him in the CQ WW
Test, catch him on the next circle of
tests. His antenna was not the best a
couple of months back and Frosty was
dreaming of something better. You
might check his dreams by listening
around 21275 kHz from 0200Z to 0400Z
often. On 27560 kHz he shows at times
around 0700Z and regretfully was
reporting that while he was hearing
many of the Deserving, they were not
hearing him. QSL to KC4CD (ex-
WA4ZQQ). By this time Frosty may
have been heard signing STOCF. The
call changes; all the other information
is the same.

C.W.

WEPT __ 319 DL7AA 314  KACEB 107 WING 293 JAIGTF 288
ON4QX 318 W3GRS 314 NG6CW .. . 305 WAOEL 282 SM3EVR . . 285
KGEC . 316 NGAV .. .. 312 W2GT . .304 WABDXA _..289 K3FN 283
WIDWQ 316 MBIG- 310 KIMM 304 NAMM 283 WIWLW 276
WSID . 315  WBKPL 308 DL3AK 209  DJTCX 287 JHIVRO 275
NaPN . 315 W4BQY ... 307 NBFX 298

I S-SIB-
WAZRAU ... 319 W4SSU ... ...316 0J9ZB... ...312 WBBDXU.. ...301  AIBS. 287
WBEUF .. ... 319 W3CWG .. ... 316 WBRKP......311 WOSR 301 YS10 285
WIDWQ . . 318 WAUG ..., . 316 K6XP.. ... 311 DLBKG. ... .. 00  NSFG 285
DLOOH ...... 318 K6JG........318 KSOVGC ...... 311 HP1JC.......300 KOHQOM . 285
REDYZ. .. 318 ZL3NS. .. .. 315 VEIWY .. .. .310 WAAWTG ... 300 LA7JO.. .... 284
W3NKM ... . .318  VE3GMT .. .. N8 1428Q .50 .. 309 OEIWWB .. ..300 JASPUL... ... 284
WEREH ... 318 KAMQG.. .. 315 NAMM.......309 XEW ....... .300 IBLEL........283
XETAE .. ... 318 KOLKA.. .. ... 315 KBLJG.......308 IBWT........298 KiUO..... 282
WA4EEE | /318 SMBCWK ... 315 WSS...... .. 300 WAAJTI. .. 297  VK4VC. .. . . 281
W2TP.. .. ..318 K8EC... ... 315 K9RF... ....300 IBPLN.. ... 296 WEDN . 281
BAMU 318 IBYRK... . .315 N6AV........309 DJ7CX.......295 N3RL........281

| Kewm 318 SMBCKS ... 314 WOSFU 308 FOMS. .. .204 WDBMGO . 278
K2FL . 318  0OZ3SK.......314 YVSAIP ‘308 WIDQ ... .. 204  K3MWV 277
VE3MR 317 ZS6LW.......314 XE1KS. 306 VEJFJE.. . ...284  WABQY 277
Ti2HP 317 EAALH 314 YVSDFI... .. 305 KSDUT......[294 WAMLOF.. .. 277
0zv . 317 NAWF 314 LUIBARW3 ..305 WING ‘203 WABTOO.....277
W3GRS 17  YVIKZ .. ...314 NGAW,......305 JHIVRQ .. . .292 JABGDG.....276
WaJT . 317 KOMM . _.... 313 WBILC .. .. 304 W7OM 202 ZLIBIL... .. 276
VE3MJ 317 G3FKM......313 DLBKG. 304 KALSP 291 IBKNT . 276 |
IBAA. 317 W4DPS ... .313 VEIWJ....... 303 IOMBX ... 290 YU2RTW ... 276
WaKAU 317 WEYMV......313 I3LLD. ... . 303 K9AF. 1200  XEICI 278
iBKDB _ 317 OEZEGL 313 DK2BL ... 302 9H4G ‘200 AAdA.... .. 275
W3AZD _.....317 I5WT... 313 N2SS........302 VEICE....... 289 DJ2AA ... ...275
WAZEOQ. .. 317 W3GG .. .. 313 WEFET .. .. 302 OKIMP. . 289 K9PPY . ......275
WoQLD 316 F2MO ... .313 WOYDB...... 302 VETHP.......289 WBILCIORPp . 275
FORM 316  ZL1AGO . . 312 KBPYD... .... 302 GACHP. . .289 WARTKJ ..... 275
K6YRA 316 WeSD. ... .312

CQ DX Honor Roll

The CQ Dx Honor Roll recognizes those Dxers who have submitted proof
oi confirmation with 275 or more ACTIVE countries for the mode in-
dicated. The ARRL DXCC Countries List is used as the country standard.
Total number of countries on the list as of deadline is 319. Honor Roll
listing is automatic when submitting application or endorsement for 275
or more countries. To remain on the CQ DX Honor Roll, annual updates are
required. Honor Roll updates may be submitted at any time, in any
number. Updates indicating no change will be accepted to meet the an-
nual requirement. All updates must be accompanied by an SASE for con-
firmation. The fee for endorsements involving the issuance of a sticker is
$1.00. The basic award fee is $5(as of March 1, 1981 the award fee will be
$4.00 for CQ subscribers and $10.00 for non-subscribers).
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LGy @

- HOURS

the IDEAL CLOCK g
WORBILE or PORTABLE operation
® 24 hour military time for proper logging

for HOME.,

® quariz crystal accuracy

PO Box 173

BilY

lllinois 60070

&« CIRCLE 86 ON READER SERVICE CARD

® large, easy to read LCD display

® one year operation from single penlight cell
® no resetting after power failure

@ attractive aircraft instrument styling

@ front mounted controls with hold switch that
permits precise setting to time standard

only $29.95 from vour favorite dealer or direct from

Benjamin Michael Industries

Prospect Heights,

I O I I ==

i ¢ COLLINS e COLLINS o EE&;NE
KWM-2 Transcelver With 516F-2 PiS. . - ¢ - -« i s s s s s s s s 50 0 5650.00
KWM-2A Transceiver With516F-2PIS. . . . . . . o ot s e v v e v v v v 1,250.00
T R T T e RO U S R ol Sty et = 375.00
r d. o R W S i e et SILs e . = W !t
TR RODEINEE & -0 5 rr v Pl aint bl 78 o a a0 el e e = 450.00
I N e R | e T L T e S Tk T 550.00
et A T N R WA T R T S S S e SR e S 1.250.00
325-1 Transmitter With S16F-2 P/S. . . - . - - - - s L c s i aacass . - 450.00
3125- 3 Transmitter With S516F-2 P/S. . . . . . s s e s c v inaaneeses 850.00
325-3A Transmilter WithS16F-2P/S5. . . . . . o o o vt i i v v n - 1.350.00
312B-4 Station Console. . e i . .225.00
312B-5 VFO/Station Console . R e v aar e ke e L
515-1 Genral Coverage Receiver. .. .... e aewe s nes ]ed00
MINUTES S16E-1 P/S 12V Mobile For KWM- 1, KWM- 2 EA. ............. 125.00
SI6F-2 Power SUpply. . . s c s s s s v cssscccsasaanssmnsmes s 225.00
PM-2 Porlable ACPS For HWH 2 EA ........... 125.00
312B-3 Speaker. . W SRS e el el A LS A 65.00
DL-1 Dummy Load. . .. ..-vcrvcses 125.00
302C-3 Directional Wattmeter. . . .. - - - - - 2o oo aas 185.040
— - 351D-1 Mobile Mount KWM-1. .. ....i:cccoccanocnonaa 75.00
351D-2 Mobile Mount KWM-2. 2A. . . . . - o c st cne-ss-2=-= 85.00
CPRIChystalPack. . - .. s ciciscsiessssasapnaas 195.00
SM-3 Desk Microphone. . . . 85.00
1B0S-1 Antenna Tuner. . . 345.00
30L-1 Lincar Amplifier. . . . . c cocvcanvessasasasnsa 850.00
55G-1 Low Frequency Tuner For 5]51 ......... 375.00
625- 1 VHF 26 MeterConverter. . - .« s s c s s nsmsmssssss 850.00
S.LIMNE FILTERS
X455K-200 PPN 293-1128-000 200 Hz. - . . . . . .. o ey . - 5225.00
F455FA-05 PPN 526-9494-000 SO0 Hz. . . . . . o - - o e e i e o= e .. 165,00
FAS5FA-08 P/N 526-9446-0008B00Hz. . - - - - - - -« - o - o s s s . - 145.00
F455FA-15 PPN 526-9495-000 1.5kHz. . . - . . .- .. : fai G . 165.00
FAS5FA-21 PN 526-9427-000 2.1 kHz. - - - . - - - . . « 135.00
FA455FA-31 PPN 526-9496-000 3.1 kHz. . . . . o c e v 0 e nna . 135.00
FASSFA-40 PPN526-9497-000 4.0 kHz. . . . . . . -t s e o v v - & 165.00
All used equipment Is in excellent condition tested, callbrated and
overhauled In our Collins/Rockwell authorized sales/service store.
30 day money back guarantee, send check, VISA or Master Charge,
FOB Otto, N.C We export. Phone 704-524-7519.
‘ Rockwell NMEW MODEL COLLINS/ROCKWELL KWM-380
international SOLID STATE TRANSCEIVER. $2,995.00
@ SLEPF ELECTRONICS COMPANY F’;‘!
; P.O. BOX 100. HWY. 441 DEPT. CQ OTTO, NORTH CAROLINA 28763 & .4

CIRCLE 39 ON READER SERVICE CARD

CQ DX Awards Program
SISIB[
915 . L WAARGH 923 .. NBEBKF
a16 L WDEBAJ 924 VEIJGT
Q17 AESX 9258, ... WaBIPW
918 .. KT4U 926 . GMADLU
919 . SBAAT 927 . NTAIF
920 . HS1ALP 928 .. WB2QEU
a1 W30GY 829 N3RL
922 KBBCU
C.W.

455 W1GDO 457 N3IKRA
456 SM3EVR 454 NIRL
S.S.B. Endorsements
310 ZLINS/I315 200 NBARQZ225
310 F2MOJ313 20() WB4YBF/200
275 NIRL/281 200 WBOLXM 200
25 KI9HOM/Z85 150 KSTH178
275 wWDBMGQU278 150 XE1NI/154
275 WALLOFR277 150 WA4RQH/153
250 WB4ALBDR2S1 150 WB2QEUNSZ
250 KB80250 28 MHz WALRQOQH
28 MHz WB4AYBF 28 MHz wDBMGO

28 MH?z WAGTOO

C.W. Endorsements

275 WA4OELZ292 200 NIRL/209
275 SMIEVR285 150 KaTiNs
275 WIWLW/R27TE 150 KBB0/M50D
200 wWi1GD0o/219 3 5/TMH? AFSM
The total number of active countries as o deadline was
319. Compiete rules and application forms for the CQ DX
Awards Program may be obtained Dy sending a Dus:
ness size No. 10 envelope, s&il-addressed and stamped
o CQ DX Awards Manager, Billy Williams, N4UF. 911
Rio St. Johns Dr_ Jacksonville, Fla. 32211 USA

David Guthrie, SN@DOG, of Lagos,
Nigeria has confirmed both country
and prefix for many eager DXers. You
may QSL 5N@DOG via John Parrott,
W4FRU, 4640 Ocean View Ave., Virginia
Beach, VA 23455. (Photo via W4FRU)

John Attaway, K4lIF. A long-time
haunter of these parts, John was far
afield a few months back promoting |
the virtues of Florida orange juice and
a bit of DX along the way. John visited |
TF/LA/SM and OH lands, getting in a
bit of contest operations and visiting
some of the locals. In Stockholm John
was able to present 5-Band WAZ #3 to
SM4CAN, this at a meeting of the
Stockholm DX Club. In Helsinki John
was able to put OH2BH's station on
the air to check how things sound at
that DX magnet in downtown Helsinki,

—_—

Say You Saw It In CQ

QSL Information

FRORX - to DKIKD

FRBCIW - to DKIKD

FWeDD - to VE30DX

HBBOBOE - 1o DJ9ZB

HSSABD - 10 N6ZZ

HV2VO - to |0GPY

H44SH - to AD1S

K4IlFIOH - 1o W4KA

KCBDC - to AD1S

NP2AF - to WA1GXE

OH2ZBPIOH® - 1o OHZ2PQ

STOMC - to NANW

VP1SM - to W4SME

VPBSB - to G3ZMF

VP2VGF - to WATGXE

WPZABZ - to WA1GXE

ZK1CE - 1o AD1S

TX5AH - to AD1S

HKBEHM - Box B42 San Andres Island, Colombia

VEKINL - Box 103, Norfolk Island, 2899 Austraha

EYSMR - VE3KGHK, Bx 1703, Station A, London, Onlarno
NBA 5HO

Miscellaneous

Fred Spies, WP2VEZWS5HF became
a Silent Key a couple of months back.
Those who may need a QSL for
VP2VEZ should go via Woody, KS5GOE,
also the route for VP2VEN. Gary
Cameron, VE7DZR, is a volunteer for
QSL Manager duties. He is looking for
either DX or DX Contest QSL chores,
and you can catch Gary at 3528 11th
Avenue, Port Alberni, British Columbia |
VY 4Y7.

73, Hugh, WABAUD |
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One switch and about an hour’s time can increase your
two meter operating ease.

Simple Inverse Switching
For The Kenwood
TR-7400A

BY WILLIAM TUCKER,"* WA4FXE

lnvariably. there comes a time In the
life of every two meter man when he
finds the need or desire to listen to the
input side of the repeater.

This need arises often when the
other fellow “times out” the repeater
and keeps on talking for a minute or
two completely unaware of the fact
that the repeater is not in operation.
With the Kenwood TR-7400A, as in
most two meter transceivers, all that
IS necessary to listen to the input fre-
gquency Is to turn the 100 kHz knob
down or up 600 kHz and voila, the
other fellow is in there talking, pro-
viding of course that you can hear him
direct.

Other instances where you might
want to turn that knob to the input fre-
quency would be to compare audio
quality, check for off frequency opera-
tion or hum origination and to find out
if you can copy the other fellow so that
you can rendezvous to a simplex fre-
quency and leave the repeater free for
others to use.

Wouldn't it be nice to be able to just
tap a toggle switch and listen to the in-
put quickly without disturbing the fre-
quency selector knob? With the TR-

7400A there is a simple method which _ -

requires only a miniature d.p.d.t. tog-
gle switch and about an hour's work.

71965 S. Ocean Drive,
Hallandale, Florida 33009

15-G

TS ¢ AS

i)

D.P.D.T toggle switch |

\

i Dpen

Open
1
here

I -
i Nere

Purple-white
Wirg

Brown white
wire

Fig. 1-Modifications to the existing
circuit to add inverse switching.

Install
togale
sSwitch

Fig. 2-The Kenwood TR-7400A re-
ceiver PC board showing terminals
I'S and RS. The additional switch is
shown to the rear of the on-off switch.

Referring to fig. 1, there are two
leads running to terminals TS and RS
on the receiver section PC board
(shown in fig. 2). Open each lead and
connect to the d.p.d.t. switch as
shown. The switch is wired so that the
two leads will be reversed; that is the
entire electrical modification.

When the switch is in the reverse
position, the digital readout does not
change but will show the transmit fre-
quency Instead of the usual receive
frequency. The transmitter offset
switch (TX) now becomes a receiver
offset switch. If you wish, you can use
a momentary contact switch so that
the transceiver automatically returns
to normal operation when you let go.

Fig. 2 shows the location of ter-
minals TS and RS on the receiver PC
board and also the best place to
locate the miniature toggle switch.
Make certain the toggle will clear the
ON position of the power switch be-
fore marking the mounting hole for
drilling. Finally, the bottom cover will
have to be notched out to clear the
toggle handle.

For those who do not wish to drill a
hole in their rig and notch out the bot-
tom cover, the toggle switch can be
mounted externally in any convenient
manner. The four leads can be brought
out via the touchtone pad socket or
through the external speaker jack
opening if either one is not being used.

Try it, you'll like it.
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Barry Electronics Corp.

WE SHIP WORLDWIDE

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment !

cushaaft, Mos/ey , KILM,

-gain , aNAnt\', LARSEN

su| %smnn.n

DRAKE TR-7 & R-7
L-7 2KW Linear Amplifier

FT-101ZD, FT-801DM, FT-227RB,
FT-480R, FT-720R, FT-T20RV/RVH,
FT-107, FRG-7000

o T g T e i gl R T R g S

T T et . B T S T T L
i® R g

Rockwell/Collins ETE :J',TEEP;ZE: FINALS
KWM-380 8 :
ﬁ
Call 212-925-7000 i
ﬁa
Cubic EE
ASTRO-150A %
Cubic 102, & 103 FAg
BIRD If@
Wattmeters & e
Elements H
_ "=
in stock DENTRON | Synthesized
GLA-1000B EIMAC Handy Talkies
3-500Z, ICOM IC-2A
5728, 6Js6C, YAESU FT-207R
, 12BYZA & and Tempo S1,
- e 4-400A S2, &S5
= SANTEC HT-1200
TRIONYX HY-GAIN =
Model TR-1000 TOWERS
Digital Frequency
Counter 0-600 MHz 2500 Watts PEP KAﬂTBg:“CS
3/30 MC Automatic Antenna Tuner BEES) ErSigl‘l.‘iil Enforcer “Field Day”

Amateur Radio Courses Given On Qur Premises

Export Orders Shipped Immediately.
“Aqui Se Habla Espanol”

- »
New York Clty S L(ARGEST STOCKING HAM DEALER  COMPLETE REPAIR LAB ON PREMISES

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP. IN STOCK—NEW ROBOT MODEL #800, BIRD WATTMETER, HY-
512 BROADWAY, NEW YORK CITY, NEW YORK 10012 GAIN, LARSEN, SHURE, KDK-2015R, TURNER, ASTATIC, |
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 MOSLEY, VHF ENG., MFJ, KANTRONICS kK DSI, AVANTI
TOP TRADES GIVEN ON YOUR USED EQUIPMENT CORDLESS TELEPHONES
ALUTHORIZED DISTS. MCKAY DYMEK WE NOW STOCK THE MURCH ULTIMATE TRANSMATCH 20008
FOR SHORTWAVE RECEIVERS DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED.

CIRCLE 26 ON READER SERVICE CARD
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The year 1980 was one of the best
years recorded for radio propagation
on the h.f. bands. Despite decreasing
solar activity, 1981 is expected to be
another good one for the h.f. bands.

The Zurich Solar Observatory
reports a monthly mean sunspot
number of 155 for September 1980.
This results in a smoothed sunspot
number of 162, centered on March
1980. Cycle 21 is now slowly declin-
ing from its peak value of 165, record-
ed during December 1979.

The new year is expected to begin
with a smoothed sunspot count of ap-
proximately 140 and decrease steadi-
ly to a level of approximately 115 by
the end of 1981, While a lower level of
solar activity is expected during the
new year, it should be high enough to
assure good conditions on all h.f,
bands 10 through 760 meters. The
lower level of solar activity, however,
will very likely result in considerably
fewer DX openings on the 6 meter
band.

January Conditions

It should be a toss-up between 710
and 715 meters for DX propaga-

Both bands should open to most
areas of the world, often with very
strong signals. Ten meters may have
a slight edge before Noon, with 15
meters being somewhat better after
Noon, and becoming the optimum DX
band during the late afternoon hours.
Short-skip openings, between
distances of approximately 1200 and
2300 miles, should be excellent on 10
meters during most of the daylight
hours. Excellent short-skip openings
are also expected on 15 meters from
shortly after sunrise through the early
evening hours for distances between
1000 and 2300 miles.

Excellent propagation conditions
are expected on 20 meters, for bnth

11307 Clara St., Silver Spring, MD
20902

——YreRAgAieoh——

THE SCIENCE OF PREDICTING RADIO CONDITIONS

tion honors during the daylight hours.

LAST MINUTE FORECAST

Day-to-Day Conditions Expected for January 1987

Expected Signal Quality

Propagation index . . .- ... .. (4) (3} 2} (1)
Above Normal: 5, 9, 17,29 A A B G
High Normal:1:2, §, 10,

16, 24, 30 A B L C-D
Low Normal: 3:4, 8, 14-15,

18-19, 23. 25:26, 28, 31 A-B BC CD DE
Below MNormal! 7, 11, 13,

20,22, 27 B-C G0 DEE E
Disturbed: 12, 21 CE D-E E E

Where expected signal quality 15: A—Excelient opening,
exceptionally strong, steady signals greater than 59
+ 30:dB:

B—Good opening, moderately strong signals varying
between 59 and 59 + dB, with little fading or noise.

C—Fair opening, signals between moderately strong
and weak, varying betwaen S3 and 59, with some
fading and noise.

B —Poor opening, with weak signals varying between S1
and 53, and with considerabie fading and noise.

E—No opening expectled
HOW TO USE THIS FORECAST

|.Find propagalion index associated with particular
band opening from Propagation Charts appearing on
the following pages.

2. With the propagation index, use the above table to
find the expecled signal guality associated with the
band ﬂp&nin%fnr any day of the month. For example,
an opening shown inthe charts with a propagation in
dex of 3 will be good (B) on Jan. 15t and 2nd, good-to-
fair {(B-C) on the 3rd and 4th, excellent {A) on the 5ih,
alG.

For updated information, subscribe to bl-weskly
MAIL-A-PROP, P.O. Box 1714, Silver Spring, MD 20802
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DX and short-skip openings, almost
around the clock. DX conditions
should peak during a window of an
hour or two following sunrise, and
again during the late afternoon and
early evening hours. On many days,
the band should remain open well
past Midnight. Short-skip openings
between approximately 1300 and

2300 miles should be possible from

just after sunrise to as late as Mid-
night. Shorter distant openings
should also be possible from mid-
morning to mid-afternoon.

The optimum band for DX condi-
tions during the hours of darkness
should be 40 meters. Openings to
most areas of the world are forecast
from shortly before sundown, through

a monthly feature by

GEORGE JACOBS, W3ASK

the hours of darkness, and until
shortly after sunrise. Signal levels
may be exceptionally strong at times.
During the daylight hours, short-skip
conditions should be optimum for
openings between approximately 100
and 600 miles. Skip will lengthen dur-
ing the late afternoon, and by
nightfall short-skip conditions should
be optimum for openings between
800 and 2300 miles.

Atmospheric noise levels are ex-
pected to be at seasonally minimum
levels in the northern hemisphere dur-
ing January. This should result in
peak conditions on both the 80 and
160 meter bands. Expect some good
openings to many parts of the world
on 80 meters during the hours of
darkness and the sunrise period.
Short-skip openings, between
distances of 50 and 250 miles, should
be optimum on 80 meters during the
daylight hours. During the later after-
noon and early evening hours short-
skip openings should increase to bet-
ween 250 and 1500 miles, and by
nightfall openings up to and beyond
2300 miles should be possible.

Expect some DX openings on the
160 meter band during the hours of
darkness. Openings towards Europe
and the east should peak at about
Midnight.

Openings towards the South
Pacific and in a generally southerly
direction should peak just prior to
daybreak. Short-skip openings up to
1300 miles should be possible during
the hours of darkness, and frequently
the skip will extend out as far as 2300
miles. During the daylight hours, in-
tense solar absorption will severely
limit openings, although some may
be possible at times up to 150 miles
or so.

Short-Skip Charts

This month's column contains a
Short-Skip Propagation Chart for use
in the continental United States for
distances between 50 and 2300 miles.
Special prediction charts centered on
Hawaii and Alaska are also included.

Say You Saw It In CQ



HOW TO USE THE SHORT-SKIP CHARTS

1. In the Short-Skip Chart, the predicted times of openings
can be found under the appropriate distance column of a
particular Meter band (10 through 1680 Melers) as shown in the
left hand column of the Chart. For the Alaska and Hawaii
Charts the predicted imes of openings are found under the
appropriale Mater 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 the best
time to listen for B0 meter openings

2. The propagation index is the number thal appears in ( )
afer the time of sach predicted opening. On the Short-Skip
Chart, where two numerals are shown within a single set of
parenthesis, the first apples 10 the shorer distance for which
the forecast is mada, and the second 1o the greater distance.
The index indicates the number of days during the month on
which the opening is expected 10 take place, as folliows

(4) Opaning al'mﬂ mr on more than 22 days

(3) - between 14 and 22 days

- I between 7 and 13 days

1) " 3 o on less than 7 days
Refer 10 the “Last Minute Forecast™ al the beginning of this

| column for the actual dafes on whiCh an opening with a specific |

propagatan index is likedy to ocour, and the signal quaity that
can bé expeciad

3). Times shown in the Charts are in the 24-hour system,
where 00 is midnight; 12 isnoon;01is 1AM 13is 1 P.M. eic
On the Shor-Skip Chan appropriate standard time is used al
the path midpoint. For example on a circuit between Maine and
Fonda, the ime shown would be EST, on a crcuit betwean
MNY. and Texas, the ime at the midpoint would be CST, etc
Times shown in the Hawai Chart are in HST. To convert o
| standard time in other USA time zones add 2 hours in the PST

zona; 4 hours in the MST zone; 3 hours inthe CST zone, and 5
hours in the EST zone. Add 10 hours to convert from MST to
GMT. For example, when it is 12 noon in Honoluly, it is 14 or 2
P.M.in Los Angeles; 17 or 5 P.M. in Washington, D.C.; and 22
GMT. Time shown in ithe Alaska Chart is goven in GMT. To

convert 10 sfandard timaé n other areas of the USA sublreci B |

hours in the PST zone; 7 hours in the MST zone; & hours in the
| CST zone and 5 hours in the EST zone. For example, at 20
GMTiRis15or 3P M. in NY.C

4. The Short-Skip Chart is based upon a ransmifted power
of 75 wafts c.w. or 300 waitsp.e.p. on sideband; the Alaska and
Hawaii Charts are based upon a ransmitier power of 250 walls
c.w. or 1 kw p.e.p. on sideband. A dipole antenna a quater-
wavelength above ground is assumed for 160 and B0 melers, a
half-wave above ground on 40 and 20 meters, and a wave-
length above ground on 15and 10 meters, For each 10 db gain
above these reference levels, the propagafion index will
increase by one level for each 10dB loss, it will lower by one
hevel.

5. Propagation data cohtained in the Chans has been
prepared from basic data published by the Institute for Tele-
communication Sciences of the U.S. Dept. of Commerce,
Boulder, Colorado, B0302.

The charts are valid through February
1981. See last month's column for
detailed DX Propagation Charts for
use during January.

V.h.f. lonospheric Openings

Solar activity is still expected to be
high enough during January to permit
unusually good DX openings on 6
meters to many areas of the world.

Look for peak conditions towards |

Europe and Africa an hour or two
before Noon, towards the Caribbean
area and Central and South America
from an hour or two before, to about
an hour or two after, Noon. Expect 6
meter openings towards the Pacific,
Australasia and possibly the Far East
during the later afternoon hours,
Trans-continental openings should
be possible beginning at about Noon.
Chances are best for 6 meter open-
ings on those days expected to be
HIGH or ABOVE NORMAL. (See the

CQ Short-Skip Propagation Chart
January & February 1981

Local Standard Time at Path Mid-Point
(24-Hour Time System)

ANTENNA

SALE

WILL
EXPORT TO CANADA

HY-GAIN ANTENNAS

THSDX - New 5-Element Triband Beam $200
THEDXX - 6-Elemen! Triband Beam. ... .. £224
THAIMK3 - 3 Element Triband Beam. . . $179
THA3JR - 3-Element Triband Beam 2130
1BAVT/WB - B0-10 mtr wrap vertical $ B4
CUSHCRAFT ANTENNAS
A3219 - New 19-Element 2-mir Boomer” $ 75
ATB34 - 4-Element Triband Beam $239
ATVA - 40-10 mir vertical $ 85
ATVS - B0-10 mitr vertical $ 90
ARX2 - 2-mtr Hingo-Ranger £
A147-11 - 11-Element 1456-148 MHz Beam 5
A147-22 - 22-Element Power-Pack’ : % 98
A144-10T - 10-Element 2-mir Twist Oscar

Antenna > A2
A144-20T7 - 20-Element 2-mir Tmf.l Oscar

Antenna 2 b
DX 120 - 20- Elerﬂen’rE rrltr E"-#E

Building block $ 9
A-214B - 14-Element 2-mir Jr. Boomer $ 60
A-214FB - 14-Element 2-mir

M Jr. Boomer . s 60

EAGLE
ELECTRONICS

MARTY (716) 434-2012
KB2DD 52 VINE ST.
LOCKPORT, N.Y. 14094
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Band
iMelers) Distance From Transmitter (Miles)
50-250 | 250-750 750-1300 13002300
10 Nl Nl O7-08 (0-1) D7-08 (1)
08-09 (0-2) DY (2-3)
0910 (0-3) 0910 (3-4)
10-12 (0-4) 10-12 (4)
112:15(0:3) 1215 (3-4)
1517 10-2) 1516 (24}
17-18 (D-1) 1617 (2-4)
' [17-18 (1-2)
] 18-19 (0-2)
! !19 20 (0-1)
15 N1l 0708 (0-1)| 0607 (0-1) !;rﬁﬂ: (1)
08-10 D-2) IGT-UE {1-3} _I:”-[].Fj (3-2)
| 10-15 (D- :.I- 0B-10 (2-4) DB-18 (4)
1ﬂ 17 {0- E;-l 10-15 {3-4) NB8-18 2-3)
1B (0-1)| 1517 (2-4) N9-20 (1-3)
17-18 (1-3) P0-21 (1-2)
18-19 10-2) 21-22 (0-1)
19-21 (0-1
20 09-11 (1-2) | 06-07 (0-2)| 06-07 (2-3) P6-07 (3-2)
11-14 (1.3) | 0709 (0-3| 0708 (J) O7-08 (3)
1415 {1-29| 09-11 2-4)| 0809 (3-4) D8-12 (4)
S170-01 1114 3-8)| 0917 (4) |12-14 (4-3)
1415 (2-4)] 17-19 (3-4) [14-21 (4)
1517 (1-4)| 19-20 { “dn 21-23 (3-4)
17-19 {0-3)] 20-21 2301 (2
19-20 (0-2Y 21-23 (1-3) l‘_".-'- 04 (1-27
20-06 (0-1)| 2301 (1-2) *}df.-E {1}
0106 (1)
40 0708 (-1 0708 2-3 0708 (3) w0708 (3-1)
[ 08-09 (1-3)| 0809 (3) 08-09 (3-27 108-15 (1-0)
|  09-10 (2-4)| 09-11 (4-3)| 09-11 (3-1) [15-17 (2-1)
| 10-19(4) | 1115 (4-2)f 1115 (2-1) [17-19 (3)
{ 19-21 {2-3)| 1519 {4) 1517 (4-2) |19-02 (4)
21-00 {(1-21| 19-21 (3-4)| 17-1B {4-3) |C|?DE (3-4)
00-07 (0-1)| 21-00 {2-4)| 18-00 (4) (0607 (4-3)
| ;nﬂﬂ?lijl 00-02 (3-4) |
| 02-06 (1-2) 02-06 (2-3)
| 0607 (1-3) r.'.FEDFlﬁ-hl
!
B0 _TL 0708 (24) | 0708 (4-3)| 0708 (3-1) (0708 (1-0)
0810 {4) | 0809 (4-2)| 0809 (20) |08-16 ()
10-15 (4-3) 0910 (4-1)| 09-16 (1-0) | 1618 (10}
1500 (4) 1015 (3-1)| 1618 (2-1) |18-20 (3-2)
0004 (34) | 1516 (4-1) | 18-20 (4-3) |20-04 (4)
0407 (2-3) | 16-18 (4-20| 2006 (4) 04-06 (4-3)
1804 (4) | 06407 (4.3) |0607 (3-1)
| D407 (3-4) !
80 | 097 () | 1718 (2-1)] 1718 (10) |1B18 (10)
1719 (3-2) | 1819 (2) 18-19 (2-1) [19-21 (2-1)
1906 (4) | 1921 (4-3)| 1921 (3-2) 2103 (J)
0608 (3) | 2105(4) | 2103 (4-3) |03-05 (4-2)
0809 (2-1) | 0506 (3) | 0305 (4) [0506 (2:1)
. 06407 (3-2y| 0506 (3-2) (0607 (10)
| 0708 (3-1)| 0607 (2-1)
| | 08-09 (10)| 07-08 (1-0)
HAWAII

January & February, 1981
Openings Given In Hawaiian
Standard Time #

TOx

Eéstern 1'

USA

Central
USsA

10

_MEH}IS

0708 (1)
08-09 (2)
09-13 (4)
13-14 (3)
1415 (2)
15-16 (1)

07-08 (1) |

08-09 (2)
09-15 {4)
15-16 (3)
16-17 (2)

7-18 (1)

western
USA

07-08 (1) |

08-09 (2)
09-16 (4)
16-17 (3)
17-18 (2}
18-19 (1)

15
MF"IEH"S

06-07 (1)
07-09 (4)
09-12 {3)
12-15 (4)
1517 (3)
17-18 (2)
1B-19 (1)

. 1

06-07 (1) |

07-09 (4)
09-13 (3)
13-17 (4)
17-19 (3)
19-20 (2)
20-21 (1)

0807 (1) |

07408 (2)
08-12 {3)
12-18 (4)
18-20 (3)
20-21 (2)
21-22 (1)

20
Meters

12-14 (2)
1417 (4)
17-21 (3)
2100 (2)
DO-06 (1)
06-08 (3)
08-09 (2)
09-12 (1)

08-13 (2)
13-14 {3)
14-20 (4)
2000 (3)
0002 (2)
0205 (1)
0506 (2)
0508 (3)

08-10 (4)
10-15 (3)
15-22 (4)
2201 3)
0104 (2)
04-06 (1)
0608 (3)

40/B0

_ Melers

1718 (1)
18-20 (2)
2002 (3)
0203 (2)
03-04 (1)
19-20 (1)°
2001 (2)°

| 0103 (1)

17-18 (1)
18-20 ()
20-21 (3)
2101 (4)
0103 (3)
0304 (2)
D406 (1)
19-20 (1)*
20-22 (2)°
22401 (3)°
01403 (2)°
0305 (1)*

1718 (1)

18-19 (2
19-20 (3)
2003 (4)
0305 (3)
05-06 (2)
06-07 (1)
1820 (1)*
20-21 &21°
2104 (3)°
04-05 (2)*

| 0506 (1)°
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REGULATED POWER SUPPLY|

Heavy Duty, Filtered & Fused

50% OFF SALE

$15.95 $2.50 Shipping

COAXIAL CABLE SALE

MIL SPECS—POLYETHYLENE

RG213 noncontaminating 85% shield J4c/i.
RG11/U T5 ohms 95% shmid 25¢itt.
RGB2/U . 10eM.
RG174/U miniature EDH:I'- 08t
LOW LOSS FOAM
RGBU B0% shield 18eift.
RGBU 97% shield white jacket 29¢.
RG58U BeM.
RG58AU :trindud cenlm . 12eM.
Rotor cable 2-1 a 17eM.
—shipping $3 s'l m-n ft. $1.50 each add. 100.
CONNECTORS
PL-259 & or S0-239 10/$5.69
Double Male Connector $1.79
1 . patch cord w/RCA type plugs each end . .. 3/$1.00
Reducer UG-1750r 176 10/51.79
UHF T (M358) $2.59
Elbow [(M358) $1.79
F58 (TV type). 10i51.89
—shipping 30¢/pkg.
3 fi. RGE Amphenol wi/PL259 each end /59 95ppd

FREE CATALDG—VISA/MASTER CHARGE—C D D ADD §1 50
FLA RES. ADD 4%

NEMAL ELECTRONICS

5685 S.W. BOth ST_, DEPT. 4X, MIAMI, FLORIDA 33143
TELEPHONE(305) 6B1-3534

CIRCLE 80 ON READER SERVICE CARD
cQ -
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HEAVY-DUTY

REPLACEMENT TRANSFORMERS

ALPHA ATTD Power Transformer. . .. ..........

ALPHA A77S Power Transformer. . . .. ...... T AN ) Ul

BTI LK-2000 Plate Transformer, .

COLLINS 30L-1 anrTransfcu‘nmr. . .- .' S B
COLLINS A0S 1 Plate Transiomer. . ... .. c.cv v s o nnns
COLLINSKWS-1PlateTranslom@r. . . . . oo cccvnevsnnesins
COLLINS PM-2 Power Transformer, . .......... Rt | Y S

DENTRON DTH 2000L-B Power Transformer. . . ............
DENTROMN MLA 2500 Power Transformer. . .. .............

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

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

CIRCLE 68 ON READER SERVICE CARD

Dade Radio Club presents

1981
ARRL

FLORIDA STATE
CONVENTION

& 2 1st ANNLUIAL

TROPICAL HAMBOREE

DRAKE LAB PLate TranS oo, . . . oo v v e ee s e e s s nnrsesenssnssnns $165.00
DRAKE LABOutboard Plate Translomar. . .. ... ..ot omecrsnerosess $210.00
GONSET GSB-201 or 201 MK IV Power Transformer. . $14500
HALLICRAFTERS HT-32 or HT-37 Power Transformer . $110.00 v
HEATH HA-10 Warrior Plate Transformer . Tt $130.00 Fabulous Flagler Dog Track e
HEATH SB.220 Plate Transformer. . . ... . .. ... . ...cooono $135.00 MIAMI. FLORIDA \
HEATH SB-220 Outboard Piate Tmna-fnm'lu ............ $195.00
HE:%%PHMTW T Rbicdaal it%ﬂ}

-4 Power m'ﬂs!l:lmm 1500
HENRY 3K-A PIale Trans ormmer . . .. . .o e et st e $185.00 FEBHUARY
HENRY 3K-ADCFilter Choke. - . . ..ooverenrnnnnns $ 90.00 7-8
JOHNSON Thunderboll Piale Translommer. . .. . ... or et snsssccnsnssnnns $140.00
NATIONAL NCL-2000 Power Transfomer. . . .........ouiveieeninneas. $135.00 1981
SWANMKHHorME VI Power Translommer. . ... ... ivnnsssocrosssinnes $135.00

OFF THE .SHELF SPECIALS SEGIETAATION:
PLATE XFMR: 2400 VAC @ 1.5 AMP ICAS, 220/240 VAC Prl, 41LBS. ... ....... $165.00 $3.00 Advance
PLATE XFMHA: 2400 VAC @ 2.0 AMP CCS, 115230 VAC Pri. . 80LBS . ... ... ..... $215.00 $4.00 Door
PLATE XFMR: 3000 VAC @ 1.5 AMP CCS, 230 VACPI..80LBS. .. ............ $215.00
PLATE XFMR: 3000 VAC @ 3.0 AMP CCS, 230 VACPri,1201BS. . ............ $395.00 « FREE PARKING
PLATE XFMRA: :HW‘HAE a  F ﬂmpm MS230 ‘JAE FI'L. NLBS. . ....... :1% {ﬂﬂluﬂ!ﬁﬂ ﬂ'ﬂE‘fﬂlghl
PLATE XFMR: 400044600 VAC @ 1.5 AMP ICAS, 230 VAC Pri.B0LBS . . ... .. $220,00 Parking lof
PLATE XFMA: 6000 VCT & ampcm. 1S230VACPr. 41LBS ... . $165.00 4
FILMT XFMR: 5.0 VCT @ 30 AMP. 115230 VAGPri_951BS. .. ... ... . § 3750 Seif-Contained
FILMT XFMR: 5.0 VCT @ 60 AMP. 110220 VAC Pri_ 134 LBS L, il I $ 75.00 RV Units
FILMT XFMR: 75VCT @ 21 AMP, 105N 17VACPr. 951BS. . . .. ... . ... ..... $ 3750 ADY ANCE By SPACE
FILMT XFMR: 7.5VCT @& 75 AMP, 115230 VAC Pri_ 202LBS. .. ... .. ... .. .3 9500 RESEAVATION IS FCOMMENDED
FILTER CHOKE: B0 HY @ 15AMPDC. 10KVins_41LBS . . ... ... _.... ... $165.00
SWINGING CHOKE: 530 HY @ 1.0 AMPDC, 10KV Ins. 23LBS. . ............ . $115.00
FILMT. CHOKE: 30 AMP Bi-Filar wound RF filament Choke (1830 MHZ). . ... ... $ 1200
ALL TRANSFORMERS AND CHOKES GUARANTEED FOR 12 MONTHS |
Many others also available. Write for free list or qguote on any custom transformer, choke, For further inlormation write
or saturable reactor. DADE RADIO CLUB, INC.
m W m w W PO.Box 350045, Riverside Station ¢ o -
| ! lﬂ | VISA Miami, FL 33135 o) : »
b : h—-ﬂﬂ

4007 Fort Bivd., El Paso, Texas 79930 Telephone (915) 566-5365

i CIRCLE 77 ON READER SERVICE CARD

ALASKA
January & February, 1981
Openings Given In GMT#
40/80
TO; 10 Meters 15 Meters | 20 Meters | Meters
Eastern
USA 17-18 (1) 1516 (1) 1216 (1) |06-12 (1)
18-20 (2 1617 (2) 16-18 0711 (1)°
20-22 {3 1721 (3) 1821 (1)
2200{2)| 21-23(4) | 2123 (2
0001 (1) | 23003 | 2302 (3)
0001 (2 | 0203 (2
- 01402 (1) 0305 (1)
Central
usa 17801 | 1516(1) | 12116 (1) |0608 (1)
1820 () 1617 @) 118@ 8130@
2000 3 17-20 (3 18-20 (1) (1314 (1)
0001 (& 20-23 (4) 2020 0512 (1)
o102 (1) 23N 3 | 220008
0102 @) Q002 (4)
0203 () | 020303
0304 2}
0406 (1)
Westem
LUSA 1819 (1) | 16817 (1) | 1296(1) |0405 (1)
19-20 (2) 1718 (2) 16-18 (2) (0506 (2)
20-21 {3) 18-20 (3) 18-22 (3) |06-14 (3)
21:23(4) | 2001(4) | 2202(4) (1415 ()
2300 3| 0102 (3) 0204 (3) 1516 (1)
0@ 0203@ |0405(@ |(0510(1)
0102 (1) 0304 (1) 0507 (1) 12,1;{2]'
' 14-15 (1)*

#See explanation in "How To Use Short-Skip Charts™ in
the box at the beginning of this column

“Indicates bes! lime lo listen lor B0 Metler openings.
Openings on 160 Meters are also likely 1o occur during
those himes when BD Meler openings are shown with a
forecas! rating of (2), or higher

Note: The Alaska and Hawail Propagation Charls are
intended for distance greater thao 1300 miles.
For openings over shorler distances, use the pre-

ceding Short-Skip Propagalion Charl.

Check for 6 Meter openings at times when the 10 Meler
forecas! rating is shown as (4)

That “experienced” radio amateur

look belongs to 6-year-old Brett Gor-

don, grandson of W3ASK. Brett en-

thusiastically holds down second op-

position, and will soon begin to study

for his Novice License under grand-
dad’s tutelage.

A not-yet Novice, 4'2-year-old Ali Gor-
don, granddaughter of W3ASK, is well
on her way to developing an interest
in amateur radio. She's seen here
chatting away on granddad's rig.

“Last Minute Forecast™ at the begin-
ning of this column.)

Chances for meteor-scatter v.h.f.
openings should be pretty good bet-
ween January 2nd and 4th, coincident
with the occurrence of the Quadran-
tids meteor shower. This is expected
to be a major shower, which should
peak on January 3rd with a count of
approximately 40 meteors an hour,

Some auroral-type openingsshould
be possible during January. Fairly
widespread auroral activity can occur
during the month when h.f. con-
ditions are BELOW NORMAL or
DISTURBED. Check the “Last Minute
Forecast" for appropriate dates.

Not many trans-equatorial (T.E.)
openings are expected this month,
since a seasonal slump usually oc-
curs during January. Some infrequent
openings may be possible, however,
cetween southern tier states and
countries well south of the equator in
this hemisphere. The best time to
check for T.E. openings on 6 meters is
between 7 and 10 p.m. local time.

Propagation conditions on the h.f.
bands should be off to a good start
during January, and they are ex-
pected to remain at a high level
throughout the New Year.

73, George, W3ASK

66 =
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This month, K8BG’s program lets you enter a
DX station’s prefix and provides antenna azimuth

and distance for Iong and short path.

INTRODUCTION
TO BASIC

o
A

4

A Computer Programming Language

Part XIll The Analysis Of
The Generation Of A Program

¢

=

There are essentially two hurdles
which face the neophyte program-
mer. The first is becoming familiar
with the details of the programming
language, and the second Is learning
how to apply those details to obtain
results. Since much of this series has
dealt with the former, | am devoting
this segment to a detailed analysis of
the generation of a program. | will try
to show how | developed a program,
where changes were made, and what
problems occurred along the way. |
hope that the analysis of this process
will be as useful as the final result—a
program that lets you enter a DX sta-
tion's prefix and provides you with
antenna azimuth and distance for
both long and short path.

As | began to think of how to ac-
complish this task, | recognized that
much of the required mathematics
had been done in my Program For Cir-
cular Satellites (CQ, Dec. 1980). There
| had provided antenna aiming infor-
mation between a station and a
satellite. However, the equations
were there if one merely substituted a
distant station for the satellite. The
two required equations are shown in
Table 1.

OK, so much for math (at least

that's what | thought—more on this |

later). How do | proceed with the pro-
gram? | decided to write the program
in modules. First | would take care of
the mathematical part to do the ac-

| *712 Hillside Drive, Carlisle, PA 17013 |

BY BUZZ GORSKY*, K8BG

tual computation. Then | would write
a segment to take care of converting
north and south latitudes and east
and west longitudes into
mathematical terms. Then | would
write a part to take station prefixes
and find latitudes and longitudes,
and finally | would take care of the
long path conversion.

Listing One shows the first effort
after it was cleaned up as far as typos
and incorrect punctuation are con-
cerned. This module was written for
testing purposes to take two loca-
tions and calculate the antenna
azimuth and distance between the
two. Let's see how the equations In
Table 1 were implemented here. Lines
101 and 102 simply read in four
angles—L1, L2, L3, and L4, which will
be the home QTH longitude and
latitude and the distant station’'s
longitude and latitude, respectively.
Lines 110-140 convert these values to
radian measure since the TRS8B0 does
trigonometric functions with radians.
| have accomplished the conversion
using a subroutine. In general it Is a
good idea to use subroutines
wherever a given task must be done
repeatedly. It could be argued that
this task is so simple, and it is only

| done a few times, so a subroutine is |
' not really necessary. While that is

true, use of the routine is certainly
more elegant. In each of lines 110-140
we set A equal to one of the angles
and then go to the routine in line
1000. There A is set equal

to |

' 0.0174533 times A, thus converting A
' to radians. Note that line 999 just

preceding the routine indicates what
the routine does and what variable is
used. This practice is helpful in keep-
ing things straight in more complex
programs.

Equation One in Table 1 tells us
that D, the great circle distance bet-
ween two points on the globe, is
equal to the ARCCOS of a rather com-
plex function. To find D in our pro-
gram | set AC equal to the quantity
whose arccosine we will wish to find.
We then go to the subroutine in 1100
to compute the arccosine. We need
this subroutine since the TRS80 does
not have the ARCCOS function direct-
ly, but it can be computed from ATN
and SQR as indicated in the Level |l
Basic manual. When we return from
the subroutine, A has the angle we
want. We now set D equal to that
angle. In lines 170 and 180 we now
repeat the process to implement
equation Two and thereby find the
azimuth that we desire.

Now we must put things Into
human form for presentation of the
answer. Line 190 sets A equal to D
and then uses the routine in 1050 to
convert the radian value to one in
degrees. DI gets this value and then
in 200 DI is multiplied by a constant
to convert the degree distance to
statute miles. Then in 210 we print
out the two values. The END in line
220 is required, otherwise the pro-
gram would continue to line 999 and

Say You Saw [t In CQ
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1000, and there it would see the
RETURN and would indicate an error
since the RETURN was found before
any GOSUB. Line 220 stops execu-
tion, avoiding that error.

So to this point, we have im-
plemented these two equations, or at
least so | thought. Now, how can we
test this. | first ran the program, as is,
just to see that it would in fact run
and that there were no syntax or other
errors that the machine would catch. |
then made the few modifications
shown in listing Two. This now lets
me put in values for L3 and L4. When |
did that | began trying various values
to see if the answers made sense;
they didn't. Thus we have a program
which is syntactically correct (that is
debugged as far as the machine is
concerned) which does not do its task
correctly. | put in 81 for L3 and 10 for
L4. This gives a DX station location
just north of the equator, but just
south of my QTH. The azimuth should
be 180 degrees; it wasn't. At this
point | looked back at the equations
and at the program statements to try
to find the error. A set of parentheses
had been left out of line 170. Listing
Three has the corrected statement.
Without these parentheses the pro-
gram was taking the portion of the
equation above the fraction line,
dividing it by COS(L2) and then
multiplying that quotient by SIN(D).
With the parentheses correctly plac-
ed the program divides the part above
the line by the product of COS(L2) and
SIN(D) as it should.

| then proceeded with more ex-
amples and found that the azimuth
would never point to the west of the
station. It seemed that the equation
actually provided the displacement
from north but did not know the direc-
tion. That is the azimuth would be 90
for a station due EAST and for one
due WEST. If | understood more about
solid trig, | would probably have fore-
seen the problem, but that's life!
However, once | understand the pro-
blem, | can correct for it. The new line
180 in listing Three has an addition to
take care of things. The IF statement
asks if L3, the longitude of the DX sta-
tion, is both greater than L1, the
iongitude of the QTH, and also less
than L1 plus 3.14159. The constant is
180 degrees expressed in radians.
This IF statement then asks if the DX
station is in the hemisphere to the
WEST of the QTH. If so then the
azimuth angle is modified to 360
degrees less the calculated azimuth;
if not the azimuth is left alone.

At this point, further testing of the
program indicated that it seemed to
perform appropriately. | then set out
to tackle the next problem—how to
enter values of latitude and longitude
as they are usually expressed with

Table 1 -

D=ARCCOS(SIN(L2)*SIN(L4) + COS(L2)*COS(L4)*"COS(L1~L3)
Az = ARCCOS((SIN(L4)— SIN(L2)*COS(D))ACOS(L2)*SIN(D)

LISTING ONE

100 REM FIRST MODULE TO COMPUTE AZIMUTH AND DISTANCE
101 READ L1,L2,L3,L4

102 DATA 81,41,350,10

110 A = L1:GOSUB 1000:L1 = A:REM CONVERT TO RADIANS
120 A = L2:GOSUB 1000:L2 = A
130 A = L3:GOSUB 1000:L3 = A
140 A = L4:GOSUB 1000:L4 = A

150 AC = SIN(L2)*SIN(L4) + COS(L2)* COS(L4)* COS(L2 — L3):
GOSUB 1100

160 D = A:REM D IS GT CIRCLE DISTANCE BETWEEN POINTS
IN RADIANS

170 AC = (SIN(L4) — SIN(L2)*COS(D))/COS(L2)* SIN(D):
GOSUB 1100

180 GOSUB 1050:AZ = A:REM AZ IS AZIMUTH TO AIM ANTENNA

190 A = D:GOSUB 1050:DI = A:REM DI IS CIRC DIST IN DEG

200 DI = DI*69.0912:REM DI NOW IN STATUTE MILES

210 PRINT"AZIMUTH--";AZ:PRINT“DISTANCE~";DI

220 END

999 REM CONVERT DEGREES TO RADIANS:A SUPPLIED IN DEG RETURNED
AS A IN RADIANS

1000 A = A*0.0174533:RETURN

1049 REM CONVERT RADIANS TO DEGREES:A SUPPLIED IN RADIANS
RETURNED AS A IN DEGREES

1050 A = A*57.29578:RETURN

1099 REM COMPUTE ARCCOS:AC SUPPLIED AS ARGUMENT, RETURNS A AS
ARCCOS IN RADIANS

1100 AC = —ATN(AC/ISQR(—AC*AC + 1))+ 1.5708:A =
AC:RETURN

LISTING TWO

CHANGES FOR TESTING

101 READ L1,L2
102 DATA 81,41
103 INPUT L3,L4

LISTING THREE
FOR NEXT VERSION DELETE LINE 103 AND ADD THIS SECTION

10 INPUT“ENTER LONGITUDE OF DX STATION (INC E OR W)";LO$
20 INPUT“ENTER LATITUDE OF DX STATION (INC N OR S)":LA$
30 L3 = VAL(LEFTS$(LOS,LEN(LOS) — 1))
40 IF RIGHT$(LOS,1) = “E” THEN L3 = 360 L3
50 L4 = VAL(LEFT$(LAS,LEN(LAS) - 1))
60 IF RIGHTS(LAS,1) = “S” THEN L4 = 360 —4

LISTING FOUR

170 AC = (SIN(L4)- SIN(L2)*COS(D){(COS(L2)*
SIN(D)):GOSUB 1100

180 GOSUB 1050:AZ = A:IF(L3>L1 AND L3<L1+ 3.14159)
THEN AZ = 360 - AZ:REM AZ IS AZIMUTH TO AIM ANTENNA
LISTING FIVE

5 INPUT“ENTER DX PREFIX";P$

7FORI| = 1 TO 10:READ CLS$,LOS$,LAS:IF CL$< > P$ THEN NEXT

10 DATA G, 0.1W, 51.4N, F, 2.2E, 48.9N, CT, 9.2W, 38.6N, DL,
13.4E, 52.5N, SV, 23.8E, 38N, 4X, 35E, 32N, UK, 37E, 56N, JA,
140E, 35.5N, ZS, 18E, 34S, ZL, 175E, 37S

20IF1 10 THEN FORJ=1+1 TO 10:READ A$,B$,C$:NEXT

LISTING SiX

220 | Z = AZ+180:IF LZ >360 THEN LZ = LZ - 360

230 LD = 24872 - DI

240 PRINT “FOR LONG PATH":PRINT "AZIMUTH-----"";LZ:PRINT
“DISTANCE---";LD

250 END
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N,S5,E, and W. Listing Four shows
now this was done. Lines 10 and 20
permit input of a latitude and
longitude in the usual fashion. We
would now have a number such as
80W for longitude and 40N for
latitude. For west longitudes we want
the number before the W. For East
longitudes we want 360 minus the
number before the E. (A bit of staring
at the globe may convince you this is
true.) How do we do that? First | set
L3 equal to the numerical value of the
number to the left of the E or W. | do
this by assuming that the string
entered as LO$ consists of a number
followed directly by a single letter.
The LEFT$(LOS,LEN(LOS)-1) function
truncates the single letter leaving a
string representation of the number
and the VAL function provides the
numerical value. Then in 40 we check
to see if that right-most character
was an E. If so we set L3 equal to 360
minus L3. In lines 50 and 60 we do the
analagous thing for the latitude.
When this module is added to the pro-
gram and line 103 is deleted, we can

now enter a latitude and longitude |

from a map and the program will pro-
vide the information we want.

That's nice, but most of us would
not want to sit with a map and look
stations up every time we wanted an
antenna heading. Listing Five shows
additional statements to take care of
this task. | have only done the beginn-
ing by providing data for 10 DX call
prefixes. To be useful you would have
to provide many more. In line 5 we
enter a DX prefix. Line 7 then has a
FOR/NEXT loop which begins by
reading in CL$, LO$, and LAS. After
these are read in from the DATA
statement, we check to see if CL$ is
different from P$. If so we look at the
next set of entries. When we find a
match we exit the loop. Note that
there is no protection for what would
happen if none of the prefixes in the
DATA list matches. In that case we
would get the value for ZL, the last en-
try in the table. Line 20 then reads
through the rest of the data list so
that things will be set up correctly for
the read in line 101. The old line 30 is
simply deleted. The statements in
line 20 could be avoided by replacing
the READ in 101 with two LET
statements.

Finally listing Six has the few
statements required to give the long
path data. This is done simply by add-
| ing 180 degrees to the azimuth and

correcting if the sum is more than 360
and by finding the long path distance
as the difference between the earth’s
circumference and the short path
distance, DI.

And as they say in the big leagues, |

that's all there is to it!

We Guarantee
Quality and

Performance

With Every Crystal

In the manufacture of quartz crystals, certain limits
must be adhered to when finishing the unit. Such
limits are often held to better than .001% for
commercial applications.

Tolerances of this magnitude mean nothing unless the
oscillator is the exact reproduction of the oscillator
in which the crystal was calibrated. This also applies

to wider tolerances.

We store crystal processing specifications for more
than 7,000 types of old and new communication
equipment in our computer files. This enables us to
provide the customer with custom crystals at a
minimum of down-time.

*We guarantee our crystals against defective
materials and workmanship for an unlimited time
when used in the equipment for which they
were specifically made.

Orders may be placed by Phone: 405/236-3741 «
TELEX: 747-147 « CABLE: Incrystal » TWX:
910-831-3177 = Mail: International Crystal Mfg. Co.,
Inc., 10 North Lee, Oklahoma City, Oklahoma 73102.

=
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NEWS/V

Add another Trophy to the 1980 list
of more than 50 awards in our World
Wide DX Contest. This one is being
donated by Don Thomas, N6DT for the
Top U.S.A. 28 MHz Phone score.

The Yasme Foundation is also
donating an award to be known as
“The Yasme Award" for the winner of
the Multi-operator Phone Contest Ex-
pedition.

Doug Zwiebel, WB2VYA previously
has been announced as the donor of
the U.S.A. Multi-Opr. Single Xmtr. C.W.
award.

The new list now reads as follows
for the 1980 contest:

US.A—28 MHz Phone—Don
Thomas, N6DT (new)

World—Phone Multi-Opr. Contest
Expedition—The Yasme Foundation
(change).

U.S.A.—C.W. Multi-Opr. Single
Xmtr.—Doug Zwiebel, WB2VYA (new).

Bill Schneider, K2TT who has been
donating the awards for both phone
and c.w. Multi-Operator Expeditions,
has agreed to relinquish the phone to
the Yasme Foundation, which is quite
appropriate, since Lloyd and Iris Col-
vin of Yasme are constantly on an ex-
pedition of some kind.

The Yankee Clipper Contest Club,
who is the sponsor of the Single Oper-
ator C.W. Expedition, is also picking
up the donation for the 1979 contest.
This was listed in error as a CQ spon-
sorship.

Now to clear up a few other errors in
the C.W. results.

The donor of the Carib/C.A. award
is Jim Neiger, N6TJ, not N6JT. Same
error last year. (Mort Grotenstein,
N6JT should donate an award for all
the exposure he is getting. Hi!) Sorry
about that Jim, an ole' contester like
you deserves better recognition. It
won't happen again.

TGOAA with a score of 2,411,520
was listed as a Multi-Multi entry, when
actually it was a Single Transmitter
operation.

in the All Time Records list we
overlooked the fact that K1AR's win-
ning score was a new U.S.A. All Band
record. His 2,635,224 score replaces
W3RJ's old '78 record. As a matter of

14 Sherwood Road, Stamford, CT 06905

[ <8 |
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Calendar of Events

Jan. 35
Jan. 10-11
tJan. 10-11
Jan. 17-18
Jan. 17-18
Jan. 17-19
Jan. 23-25
Jan. 24-25
Jan. 25-26
Jn/Fb 31-1
Feb. 78
Feb. 78
Feb. 14-15
Feb. 14-15
Feb. 21-22
Fb/Mr 27-1
Fb/Mr 28-1
FbiMr 28-1
FbiMr 28-1
Mar. 7-8
Mar. 14-15
Mar. 28-29
Apr. 8-9
Apr. 15-16
Apr. 25-26

ZERO District QSO Party
Hunting Lions Contest
YU 80 M C.W. Contest
AGCW DL QRP CW
Intern. 160 Meter Phone
ARCI QRP SSB Contest
CQ WW 160 CW Contest
Texas QSO Party
Classic Radio Exchange
French C.W. Contest
TWO Land QSO Party
RSGB 7 MHz Phone
QCWA CW QSO Party
YL-OM Phone Contest
ARRL C.W. DX Contest
CQ WW 160 Meter Phone
French Phone Contest
RSGB 7 MHz C.W.

G - QRP C.W. Activity
ARRL Phone DX Contest
QCWA Phone QSO Party
CQ WW WPX SSB
DX-YL to N.A.-YL C.W.
DX-YL to N.A.-YL Phone
King of Spain Contest

tNot Official

fact, the first five scorers in the '79
contest all broke the old record.

Hopefully that should clean-up
most of the glaring errors. There are
always bound to be some that are
overlooked.

Since this is being written in Octo-
ber, little thought was given to the fact
that you will probably be reading this
just before the Holiday season. But |
did remember and extend my very best
wishes for a most Happy Christmas
and all good things for 1981.

73 for 1980, Frank, W1WY

CQ WW 160 Meter Contest

CW—Jan. 23-25 SSB—Feb. 27-Mar. 1
Starts: 2200 GMT Friday
Ends: 1600 GMT Sunday

Complete and detailed rules will be
found on page 57. Now that we have
added a phone section to the contest,
we are giving more details to the rules,
especially the disqualification clause.
In a one-band concentrated activity

OMPETITION

a monthly feature by

FRANK ANZALONE, W1WY

like the 160 Contest, operating ethics
and a close observance of the rules
are a must.

it has been gratifying to us that in
the past 99% of the entries submitted
were honest logs, and therefore no
penalties were imposed. But it's that
1% that we are concerned about. Be
assured that all logs will be closely
checked.

We expect to get some flack for
adding another contest to the Winter
Calendar. That makes four of them
within a period of three months. But
when would you expect to schedule a
160 activity but in the winter months?
And who would you expect to run a
160 phone contest but the original
organizers of the 1st Top Band com-
petition back in March 19607

Good luck to each of the three 160
sponsors; at least one of us should
come up with a good weekend.

ZERO District QSO Party

Starts: 2000Z Sat., January 3
Ends: 0200Z Mon., January 5

This year's party is again being
sponsored by the Mississippi Valley
Radio Club. The Zero district covers a
lot of territory, so a lot of activity can
be expected, hopefully from some of
the rarer areas.

Stations outside the Zero district
may work Zero stations only, but Zeros
may work both in and out of district
stations. The same station may be
worked once on each band and mode,
and mobiles in each county change.

Exchange: RS(T) and QTH. ARRL
section and county for Zeros, ARRL
section only for others.

Scoring: For Zeros—Total QSOs
multiplied by (Zero counties + ARRL
sections + DX countries) worked.

For others—Total QS0Os multiplied
by (Zero ARRL sections + Zero coun-
ties) worked.

Frequencies: C.W.—3560, 7060,
14060, 21060, 28060. S.S.B.—3900,
7270, 14300, 21370, 28570. Novice—
3725, 7125, 21125, 28125.

Awards: Certificates to the top
scorers in each ARRL section and
each DX country. Also to the top

70 = CQ =+ January, 1981
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Novice/Technicians and a special
mobile class.
Mailing deadline is February 15th
| to: Mississippi Valley Radio Club,
WO0SI, 3518 W. Columbia, Davenport,
lowa 52804. Include a large s.a.s.e. for
log forms or copy of the results.

' “Hunting Lions” QSO Party

Starts: 1200 GMT Sat., January 10
Ends: 1200 GMT Sun., January 11

Sponsored by Lions International
and coordinated by the Lion Ciub of
Rio de Janeiro, Brazil, this activity is
between Lions and non-members. The
objective: “to create and foster a spirit
of international understanding and
cooperation” among Lions and ama-
teur radio operators.

Exchange: Call, QSO no. and RS(T).
Lions or Leos will also include their
club name.

The same station may be contacted
once on each band, 10 through 80,
both phone and c.w., but each mode is
scored separately.

Scoring: One point for contacts be-
tween stations within the same coun-
tinent, 3 points if between different
| continents. There is a bonus of 1 addi-
. tional point if QSO is with a member of
a Lion or Leo club, and 5 extra points if
you contact a member of the Rio de
Janeiro Arpoador Club.

Total QSO points is your score.

Awards: Will be made for both
phone and c.w. A Trophy for 1st place,
Trophy Medallion for 2nd place, and a
Plaque for 3rd place. There are also
medallions for the 4th through 10th
places. Each participant will receive a
certificate.

It is suggested that you write to
Lions International, Att: Robert Cywin-
ski, 300 22nd Street, Oak Brook, Ill.
60570, or the Arpoador Club for addi-
tional information.

Logs must be submitted no later
than 30 days after the end of the party
to: Lion Club of Rio de Janeiro Ar-
| poador, Rua Souza Lima no. 310, Apt.
| 802, Rio de Janeiro 22081, Brazil.

YU 80 Meter CW Contest

Starts: 2100Z Sat., January10
Ends: 2100Z Sun., January 11 |

The YU DX Club is making this an
| annual affair to stimulate more activi-
ty on 80 meter c.w. Both single and
. multi-operator are permitted.

Exchange: RST plus a progressive
QSO number (579001, etc.)

Scoring: Contacts between stations |
in the same country 1 point. With other
countries on the same continent 2
' points. With countries on other con-
| tinents 5 points. With YU stations 10
points.

Say You Saw It In CQ

Multiplier: Each DXCC including
your own, and each YU prefix worked.

Final Score: Multiply total QSO
points by the sum of DX countries and
YU prefixes worked.

Awards: Certificates to the top
scorers in each country, 2nd and 3rd
place awards were justified. Call areas
in WIK, VE, PY, VK, ZL, JA and UA9 &
UAQ will be considered separale areas
for awards. There are also Trophies for
continental leaders. :

Include a summary sheet and the !

usual signed declaration with your en-
try. Check your log carefully. Taking
credit for duplicate contacts in excess
of 3% of the total made may mean dis-
qualification. !

Mailing deadline is March 1st to: YU |
DX Club of SRJ, P.O. Box 48, 11001
Belgrade, Yugoslavia.

AGCW-DL QRP Contest

Starts: 1500Z Sat., January 17
Ends: 1500Z Sun., January 18

Only

adjustment

fOrmance.

on these bands.

and requires no guying

/More Useable Antenna for your Money

Butternut’s
Differential Reactance Tuning leaves |
the entire antenna active on 10, 20, 40, |
and 80 meters! On 15 a loss-free linear |
I decoupler provides a full unloaded
guarter-wave conductor (with the ad-
added advantage of decreased wind
loading and lower center of gravity).

+ Compare active element lengths **Band for
Band'', for the HF5V-1ll and any multi-trap
design of similar height; when it comes to SWR
bandwidth, efficiency, and overall perform-
ance, there's really no comparison! And if

your rig covers 160 meters, what other antenna

offers six-band capability?*

# No lossy traps or unsightly, wind-catching ‘*top hats™".

# Lseable on adjacent MARS lrequencies with little or no

* Longer elements mean greater bandwidth and signifi-
cantly higher efficiency for superior low-angle DX per-

+ Heavy duty air-wound inductors permil correct resonance
on 80 and 40 meters and can be adjusted for lowest SWR

& Easiest five-band vertical 1o assemble and adjust.

# Sleek, trim design makes the HFSV-I11 XYL approved™

e uyr'ur-ru'ug yrnrf:"fy /:r. 2 (e serceees - maleeas

BUTTERNUT ELECTRONICS CO.

HF5SV-IIl with

*With optional TBR-160

P.O. BOX 141

EF B,
e Efc
‘r

SAN MARCOS, TX 78446
Phone: (512) 3964111

Request free catalogue today
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GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10, 15, and 20 METERS

Two Elements $159
Extra Elements$113

| Priceis
F.O.B. Transcona

INCLUDES U.S.
Customs Duty

KIT COMPLETE
WITH

SPIDER
ARMS

WIRE
BALUNKIT
BOOM WHERE
NEEDED

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now — a third

and fourth may be added later with
little effort.

Get a maximum structural strength
with low weight, using our "Tride-
tic" arms.

GEM QUAD PRODUCTS LTD.

Transcona, Manitoba, Canada R2C 2Z5
Box 53 Telephone (204) 866-31338

Piease send all reader inquiries directly

TUBES, SEMICONDUCTORS,
DIODES AT SUPER LOW PRICES
IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

3-500 Z. 93.50
4X150A . 39.00
4CX2508 45.00
BLFG 3.84
6LA6 .4.01
EKD6 4.05
5728/T160L 37.00
807 . 4.95
5894 A 42.00
6146 . 4.85
6360 6.50
7360 9895
MRF 454 1895
MRF 458 ..19.95
MRF 475 4 .50
eNB084 12.95
Semiconductors, Full Line Of

Sylvania ECG Replacements, Carried
in Stock.

All Major Manufacturers Factory
Boxed Receiving Tubes At A Dis-
count, Hard To Get Tubes

Minimum Order $25.00. Allow
$3.00 For UPS Charges. Just Call!
Toll Free Number: 800-221-
5802-3 Out Of Town. Phone Number
(212) 6E33-2800 City. TWX
710-584-2460 ALPHA NYK.

_,449!11:1 géffrﬂnfﬁd, ﬁnc.

1365 39th STREET BROOKLYN, N.Y. 11218
Tel. 212-633-2800

This is the winter edition of this
Contest organized by the AGCW-DL.

It's a c.w. only, all bands 10 through
160. The same station may be worked
on each band for QS0 credit.

There are 5 classes as follows:

A.—Single Opr., 3.5 watts or less.

B.—Single Opr., 10 watts or less.

C.—Multi-Opr., 10 watts or less.

D.—QRO stations, over 10 watts.

E.—SWL's

Multi-Opr. stations may operate the
full 24 hours; all others must take a 9
hour break.

Exchange: RST, QSO no., and power
input. Add X if transmitter is crystal
controlled. (659001/5x), (579001/QRO).

Points: QSO with own country, 1
point. Other countries own continent,
2 points. DX outside other continent, 3
points. Crystal controlled stations
double above. Crystal controlled sta-
tions are limited to 3 crystals for each
band.

Multiplier: One for each country and
each DX contact.

Final Score: Total QSO points times
the multiplier on that band. Add the
sum of the scores from each band for
final score.

For scoring purposes call areas in
JA, PY, VE, WIK and ZS are counted as
multipliers.

Awards: Certificates to the first
three places in each class and each
band.

Special log sheets are available
from the Contest Mgr. (s.a.s.e. and 2
IRCs). Include one IRC with your entry
for results.

Your log must be received no later
than 6 weeks after end of contest by
Contest Mgr., Siegfied Hari, DK9FN,
Spessartstrasse 80, D-6453 Seligen-
stadt, Fed. Republic of Germany.

(NABP with a score of 6149 was the
winner of the 1979 Class B summer
contest, and the only U.S.A. entry.)

International 160 Phone
Contest

otarts: 0000Z Sat., January 17
Ends: 2400Z Sun., January 18

Sponsored by 73 Magazine, this one
made its debut last year. To my knowl-
edge this was the first time there has
been a DX phone contest on the Top
Band.

There are two classes, single oper-
ator and Multi-operator, single trans-
mitter. Single operators are limited to
30 hours out of the 48 hour contest
period. Multi's can operate the full 48
hours.

Exchange: RS and QTH. State for
the U.S., province for Canada, and
country for DX stations.

Points: Each QSO is worth 5 points.

Multiplier: One for each U.S. state
(48), one for each VE province (13), and
3 points for each DX country worked.

Final Score: Total QSO points times
the total multiplier points.

Awards: Certificates will be issued
In each category, in each state, each
province and each DX country.

U.S. and VE stations are expected
to observe the gentlemen’s agreement
not to transmit in the "DX Window"
1825-1830 MHz, which by mutual
agreement is reserved for DX stations
(operation will be split frequency).

A summary sheet, multiplier check
list and a dupe sheet for logs with 100
or more contacts is also required.

Disqualification may result if power
used is in excess of that authorized for
a given area, if there are irregularities
in logging, and if there are excessive
duplicate contacts that would reduce
the final score by more than 2% of the
total.

Log forms and additional informa-
tion are available by sending an
s.a.s.e. to WA2GZB.

Mailing deadline for contest entries
is February 21st, and they go to: Dan
Murphy, WA2GZB, P.O. Box 195, An-
dover, N.J. 07821.

ARCI QRP SSB Contest

Starts: 2000Z Sat., January 17
Ends: 0200Z Mon., January 19

Sponsored by the QRP Amateur
Radio International, this one is open to
both members and non-members. (Two
QRP contests on the same weekend?
That should make it interesting even
though they are on different modes.)

Exchange: RS, state, province or
country, and QRP membership num-
ber for members. Non-members will
send their power input.

Scoring: Contacts with a member 3
points, non-member 2 points, stations
other than WI/VE 4 points. The same
station may be worked on each band
for QSO and multiplier credit.

There is also a power multiplier:

Over 100 watts input.......... 13
25 to 100 watts input. ......... 1.5
S0 20Wats mputy . c.o L ot 2.
1 D WaS IR e b len wiatsiaim 3,
Less than 1 watt input......... 5.

Bonus points: Stations powered b
solar or wind power can add 300
bonus points to their total score.
Emergency power, batteries, etc., add
100 bonus points.

Final Score: Total QSO points x
(state + provinces + couniries per
band) x power multiplier + bonus
points.

Frequencies: 1810, 3985, 7285,
14285, 21385, 28885, 50385.

Awards: Certificates to the highest
scoring station in each state, VE prov-
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Lnncjc?ieasnd country with more than two EFOX-TANGO CORP.
include a summary sheet showing Box 15944 T, West Palm Beach, FL 33406 :
the scoring, equipment description DRSS NGUITiAs IevImes Get the
and other information with your log. 8-POLEFILTER BANDWIDTHS IN STOCK
Also send a large s.a.s.e. for a copy of __CRYSTAL FILTER CW (Hz) = SSB-AM (kHz) BEST
the results. 7 | EErras g
Logs must be received no later than z|S|&[8|8|2|s]|=|S]S for Less!
March 25th and go to: QRP ARCI Con- $85 EACH
test Chairman, Edwif‘i R. Lappi, *FT-101/F/FR-101 v v | I
WD4LOO, 203 Lynn Drive, Carrboro, SFT-301/FT-7B/620 o1 I 17 R V) PP P
NC 2?51D *FI-S01/101ZD/107 T - - v
FT-401/560/570 e N [l | i U
| FT-200/TEMPO | Ksi P | *DIODE
Texas QSO Party KENWOOD $55 EACH SWITCHING BOARDS
| : _A5-S20/R-399 v | v” | ® 2nd IF $125 | Available 1o permit 1, 2 or
' %taétﬁ'zmzssat"januaw 22; *TS-820/R-820 ” | 1% |lor R-B20 0Nl | flters than those for wT-uﬂ:r:
| NasS. un,, vangary HEATH | $55 EACH manufacturer  provides room.
| This is a new one organized by the | fawmr | [ Le] | T Lole] 100, W o

West Texas A.R.C. The same station | DRAKE ! FOR PRICES SEE NOTES |

| h h : . For single-filter $12 ppd

| may be worked on each band and each | R-AC GUF-1 Broad 1s! IF Supenor Shape Factor/UNl Rej 55 For dual-filter $21 ppd.
mode, and mobiles upon each county | ,,.FH"_‘..'E:L GUF-2 Narrow 1st IF 7 |7 | + pcb w sw relays 330 | orser with confidence. i
change. For"oi s 2nd IF |~ | ¥ | Pugintype | ¥ $65 | back if mot satisfied. VISA/MC.

Exchange: QSO no., and QTH Coun- = ©°°| GUD Product Detector och w telay double balanced type S0 | Eiorida residents add 4% tax
r : Vv in r |

ty for Texas. State, VE province 0O COLLINS: | SPECIAL $125 EACH (FOREIGN add $3 per item.)
country for others. 755-38/C [ EQUALS OR EXCELS 5400 COLLINS UNIT

- e — =

Points: Texas stations score 1 point
per phone contact, 2 points if on c.w.

Non-Texans same as above, how-
ever Texan phone mobiles are worth 5

| points, c.w. mobiles 7 points.

Multiplier: Texans use states, VE
provinces and DX countries worked for
their multiplier. Non-Texans use Texas
counties (max. of 254).

Frequencies: C.W.—3575, 7055,
14070, 21070, 28090. Phone—3940,
7260, 14280, 21370, 28600. Novice—
3710, 7110, 21110, 28110.

Awards: Certificates to the top
scores in each state, VE province and
DX country, and top ten Texans. There
are also plaques for the overall win-
ners in 7 different catagories: U.S,,
U.S. Novice, VE, DX, Texas fixed,
mobile and Novice.

All logs must be received by March
15th and go to: Tom Horton, KS3IID,
2708 Halifax, Odessa, Texas 79/62.

Classic Radio Exchange

Starts: 2100Z Sun., January 25
Ends: 0400Z Mon., January 26

This is the winter edition of this
unusual activity sponsored by the
Southeast A.R.C. of Cleveland, Ohio.

Object is to restore, operate and en-

joy older equipment with like-minded
hams.

A classic radio is defined as any
gear built since 1945, but at least 10
years old, an advantage in the contest
but not required in the exchange.

The same station may be worked on
each band and mode and with dif-
ferent equipment combinations. Non-
contestants may be worked for credit.

Exchange: Name, RS(T), state, prov-
ince or DX country, and receiver and
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transmitter type (i.e. home brew, 807
final, etc.). Also any other interesting
information.

Scoring: Add number of different
transmitters, receivers, and state,
provinces and DX countries worked on
each band. Multiply that total by the
number of QSOs made on all bands.
Multiply that total by your Classic Mul-
tiplier, total years old of all trans-
mitters and receivers used (3 QSOs
minimum per unit). If your equipment
is a transceiver, multiply age by two.

Frequencies: C.W.—60 kHz up from
band edge. Phone—3910, 7280, 14280,
21380, 28580. Novice—3720, 7120,
21120, 28120. (Try 20 on the half hour
and 15 on the three-quarter hour.)

Awards: Certificates will be awarded
for the highest scores, longest DX and
“unusual achievement.”

Send logs with comments, pictures,
anecdotes, etc. to: Stu Stephens,
K8SJ, 1407 Hollyrood Rd., Sandusky,
Ohio 44870.

French DX Contest

C.W.—January 31 & February 1
Phone—February 28 & March 1
Starts: 0000 GMT Saturday
Ends: 2400 GMT Sunday

Like last year, the exchange will be
limitcd to working French Europeans,
French overseas countries and Ter-
ritories as per the following list:

Continental France, 95 departments
(two figures in the exchange).

Armed Forces in DL (DA1/2).

Overseas countries and territories:
FBBW Crozet - FB8X Kerguelen - FB8BY

T. Adelie - FB8Z St Paul-et Amsterdam
. FG Guadeloupe - FG St. Martin - FG
St. Barthelemy - FH Mayotte - FK N.
Caledonie -FK Loyanté - FK Chester-
field-FM Martinique - FO lles-du-Vent
-FO lles-sous-le Vent - FO Marquises
-FO Gambier - FO Rapa -FO iles Au-
strales - FO |. Touamotou -FO Clipper-
ton - FP St Pierre-et-Miquelon -FR Reu-
nion - FR/IE Europa -FRIG Glorieuses
-FR/J Juan-de-Nova -FR/T Tromelin
Wallis FW - FW Futuna - FY Guyane
-YJ N.Hebrides.

Single operator stations are limited
to 36 hours of operation out of the
48-hour contest period.

The same station may be worked on
each band for QSO and multiplier
credit.

Exchange: RS(T) plus a 3 figure QSO
number. French stations will include 2
figures or letters to identify their QTH.

Points: Three points for contacts
between stations on the same conti-
nent, 10 points if other continents.

Multiplier: Each French department
and country worked in above list, on
each band.

Final Score: Sum of all QSO points
multiplied by the sum of the multiplier
from each band.

Awards: Certificates to top scorers
in each country and each U.S. call
area. In the past, contest contacts
have been accepted for the many
French awards.

Include a summary sheet with your
entry showing the scoring, multiplier
list for each band, etc.

Logs go to: REF French Contest,
Att: Lucien Aubry, FBTM, sq. Trudaine
2. 75009 Paris, FRANCE.
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z Toll Free Number
800-528-0180

ele“"‘"l.“‘-@ (For orders only)

1900 MHz 1o 2500 MHz DOWN CONVERTER

This receiver is tunable a range of 1900 to 2500 mc and Is intended for amateur radio use. The local oscillator is voltage controlled (1.e) making the i- range approximately 54
lo BB mc (Channels 2 1o 7)

T TR T R, BRSO - By I Y B, LN gl S S A T T T S S U] O SOy SRS g S $19.99
PC BOARDWITH CHIP CAPACITORS 13 ... .... Pl sy n = iy e D NI A I T T R T g D A ek e gy’ g i Wt $44 95
PCBOARDWWITE AL PARTE FOR ABEENIBLY . . ... .ocunrcnscsnrnssaronndsnsertstbatasbusibyrionde rsaebisrcctdstscrstssasiastdasstrsosannstsainsanrss $60.99
PCBOARDWITH ALL PARTS FORASSEMBLY PLUB ZNBBDE .. . viucesnrsonsssrsistrrossassadsntbrssnassansssnssssasssasssnnsnssssunddadliodssiaausasns $680.99
B I B e I T e B e e e o e (0t I 1) ki TR |0 31 5 b e Tt o TR T STl bia 5" ... 5090.89
PC BOARDWITH ALL PARTS FOR ASSEMBLY, POWERSUPPLY ANDANTENNA . ... ... iiiiiitiaiscnsrsssisntnasatsnasrisnsatssnssasisresassnanssssn $150.99
AR S R Y AR D AN T D) s v e L e m e i o W W A matE At F e e s e A e el T s s et B A BT s B M e s A e E s F e e e s s e e s $40.55
YAGIANTENNAA'LONGAPPROX . 20TO2Z3dBGAIN . . ... ... . i iiiiiiiciniccncnssanansans W TR N K L R e [ e e PR - L e e 35899
YAGIANTENNA S WITHTYPEIN. BNC. BMACODBEMN] - -« o ccev i arssssrasiasrbssus nssnliornssnseibstisdasrsiisasesrsssensisatsssnsinsassarseiases .. .564.99
2300 MHz DOWN CONVERTER
Includes converter mounted in antenna, power supply, Plus 890 DAY WARRANTY ...... .o oiiiiiiiiaiiiinnnniiirenaniiens S e S T IR ) LT $250.99
G IO BT RO s rOr Sri T O T T . oot oo r b a b b e e Sroid s o9 mdns e S A & w8 S Il L4 8 5 605210/ 8.0 8125 w8 64 50T & g w0 A o b s mirir s $299.99
OPTION #22N8803 Infrontend. (S OB nOIBeIIQUIB) . . . . . .. e vt iiiceiinsiccsbansarsmnrssnsmranisrasssasssastamsasasssrartsfamsyrsessrsenscennns $350.99
2300 MHz DOWN CONVERTER ONLY
10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Qutput . . . e R T e e ST R Ly ey ) 0 e D o S Nt ol i - [

7 dB Noise Figure 23 dB gain in box with N conn. Input F conn, Output . . . — ap e e e e o S T I WA i fi $169. 99

5dB Noise Figure 23dB gain in box with SMA conn. INPUL FConn. QUIpUl ... . ... oo o im e iat i i e ie il $180.99

PO BOARD FORBAB UNITWITHDATA .. o fecrinsnrrarsrmerifoarenssnryyrenerebsssbeybonsassassbpsbbassnprsnsssrscsssisoasainhesieinnseisnss $35.00

PCBOARD FOR 5dB UNIT WITH ALL PARTS FOR ASSEMBILY - . ... oottt iiinasnsiaecciassacasaatact tasaaaasaatisen P e et RT3 R T $139.99
DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY. i : a3 oG . = - e e e Y e i e $15.00

Shipping and Handling Cost:
Recelver Kits and $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add $7.50,

HOWARD/COLEMAN TVRO CIRCUIT BOARDS
DUAL CONVERSION BOARD. .. .. ... .- ea - 525,00

This board provides conversion lrurn thn 3 T-al 2 h:nd fursi tn EII.I lull-lz whum ga%n and ham:lpa:s lrtlaring anz pmwded and sucund ln ?IJ Iule The hnard :nnlam: huth local
oscillators, one fixed and the other variable, and the second mixer. Construction is greatly simplified by the use of Hybrid IC amplifiers for the gain stages. Bare boards cost
$25 and It is estimated tha! parts for construction will cost $270. (Note: The two Avantek VTO's account for $225 of this cost.)

ATpFCHIPCAPACITORS . ...... ... iiicvnssrnasccssasass
For use with dual conversion board, Consists n1' 6-47 pF.

70 MHz IF BOARD . : $2500

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

This circuit pluirldﬂ ahl:ul 43 dE qmn wrlh 5& uhm mp-ul an-d uutput umpedanca II Is dﬁsgn-ud tu drive the HOWARDI/ICOLEMAN TVRO Damndutniqr Th-a nmb-uard band

pass lliter can be tuned for bandwidihs between 20 and 35 MHz with a passband ripple of less than % dB. Hybrid ICs are used for the gain stages. Bare boards cost $25. It is
estimated thal parts for construction will cost less than $40.

OIpFCRIPCAPACITORS .. .. ... coviinrissannassianainas S i ey e e o e I o e s, g Sl b i rr Pl 20 )
For use with 70 MHz |F Board. Gnnmals of 7-.01 pF.
DEMODULATOR BEIRRD (0 0 o a i a s b sas s i htas aim e d s mia & ele s B tel 5674 140 : .$40.00

This circuit takes the 70 MHz center 1rﬂquan::3r satunna TV signals in the 10 10 Eﬂﬂ mlllwmt rlnge dnlul:ts tham usmg a n-nts.e ln-:l-md tmp duumﬂ-tmuus angd Ilt!era the
result and amplifies the result to produce standard NTSC video. Other outputs include the audio subcarrier, a DC vollage proportional to the strength of the 70 MHz signal,
and AFC vollage cenlered al abou! 2 volits DC. The bare board cost $40 and tolal parts cosl! less than 330.

SINGLEAUDIO . .........cccconurmnmssrrasanmssssssesmsns

This circuit recovers the audio signals from the 6.8 MHz frequency. The Miller 8051 cails are tuned 1o pass the 6.8 MH2 subcarrier and the Mi ller 9052 coll tunes for recovery
of the audio.

DUAL AUDIO . e e T e e T e et o i e W A T T T f IR R
Duplicate of the smqie audio but also covers 1hu 82 ranqe
DC CONTROL . . S Ao A o e e S B S S R L TP T A TR S s T S LY e A A S S .$15.00

This circuit cnnlmls lhﬂ ‘JT{‘.I 5 AFE and thn 5 Mﬂ-tﬂr

TERMS:
WE REGRET WE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. WE CHARGE 15% FOR RESTOCKING ON ANY ORDER

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY

ALL ORDERS SENT FIRST CLASS OR UPS.

ALL PARTS PRIME AND GUARANTEED.

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE. ’

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES.

WE ALSO ARE LOOKING FOR NEW AND USED TUBES, mz 242 891 6
TEST EQUIPMENT, COMPONENETS ETC. -y

WE ALSO SWAP OR TRADE

FOR CATALOG SEE JANUARY, 1980, 73 Magazine, 10 Pages. 2 1 1 1 W . CamelbaCk
Phoenix, Arizona 85015
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FAIRCHILD VHF AND UHF PRESCALER CHIPS

RF TRANSISTORS

PRICE

TYPE

Toll Free Number
800-528-0180
(For orders only)

PRICE

TYPE

PRICE

95SH90DC 350 MHz Prescaler Divide by 10/11 $9.50 TYPE
I5H910C 350 MHz Prescaler Divide by 58 250 2N 1561 $15.00 2N5580 $8.15 MM1550 $10.00
11C800C 650 MHz Prescaler Divide by 10/11 16.50 2N1582 1500 2N5591 11.85 MM1552 50.00
11C910C 650 MHz Prescaler Divide by 56 16.50 ZN1692 15.00 ZNSB3T 2215 MM1553 58.50
11C830C 1 GHz Divide by 248/256 Prescaler 26.90 2N1683 1500 2N5S641 600 MMIBD 5.50
1MCTDC 600 MHz Flip/Flop with reset 12.30 2N2632 45.00 2NSE642 10.05 MM1602/2N5842 7.50
11CS80C ECL VCM 4.53 2NZB57JAN 252 ZNSE43 15.82 MM16807 865
11C44DC/MC4044 Phase Frequency Detector 382 2N2B76 1235 2N6545 1238 MM1661 15.00
1MC24DC/MC4024 Dual TTL VCM 3.82 2N 2880 25.00 Z2N5ST764 27.00 MM1669 17.50
MCoeDC UHF Prescaler 750 MHz D Type Flip/Flop 12.30 2N2927 7.00 2MN5842 8.78 MM1343 3.00
11C050DC 1 GHz Counter Divide by 4 50.00 2N2947 18.35 2N5849 21.29  MM2605 3.00
11CO1FC High Speed Dual 54 input NO/NOR Gate 15.40 2N2948 1550 2N5862 51.91 MM2608 5.00
2ZNZ949 3.90 2N5913 3.25 MMBO06 2.23
HUFFIHF FhNS_ J 2IN2950 500 2N5922 10.00 MMCM918 20.00
Size4.68" x 468" x 1.50 $8.99 2N3287 430  2N5942 4600 MMT72 1.17
2N3294 1.15 2N5944 B8.92 MMTT4 1.17
2N3301 1.04 2N5945 12.38 MMT2857 2.63
TRW BROADBAND AMPLIFIER MODEL CA615B 2N3302 1.05  2N5946 1469  MRF237 2.95
Frequency response 40 MHz to 300 MHz 2N3304 1.48  2N6080 /.74 MRF245 33.30
Gain: 300 MHz 16 dB Min., 17.5 dB Max. 2N330T7 12.60 2NB0B1 10.05 MRF247 343.30
50 MHz 0 to — 1 dB from 300 MHz 2N3309 4.90 2NB0B2 11.30 MRF304 43.45
Voltage: 24 volts dc at 220 ma max. $19.99 2N3375 8.32 2N6083 13.23 MRF420 20.00
' 2N3553 1.57 2NB6084 1466 MRF421 11.38
CARBIDE — CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2N3755 7.20 2NB0B4 7.15 MRF422 44 14
Size: 35, 42, 47, 49, 51, 52 $2.15 2N3818 6.00 2N6095 11.77 MRF426 10. 24
Size: 53, 54, 55, 58, 57, 58, 50, 61, 63, 64, 65 1.85 2N3866 1.09  2NB09% 2077 MRF450 11.85
Size: 66 1.80 ZN3IBEEJAN 2.80 2NB097 29.54 MRAF450A 11.85
Size: 1.25mm, 1.45mm 2.00 ZN3BE6JANTX 4 49 2NB136 20.15 MRARF454 21.83
Size: 3.20 mm 158 2N3924 334 2N6166 38.60 32:452 20.68
2N3927 12.10 2NG6439 45.77 47 2.50
CRYSTAL FILTERS: TYCO 001-19880 same as 2194F 2N3950 26868  2MBAS/PTI7OS 1800 MRF502 1.08
10.7 MHz Narrow Band Crystal Filter INADT2 1.80 2NGSOI 12 00 MRF504 6.85
3 dB bandwidth 15 kHz min. 20 dB bandwidih 60 kHz min. 40 dB bandwidth 150 2N4135 200 2NBBOA 12.00 MRF509 490
kHz min 2N4261 1460 AS0-12 2500 MRF511 8.15
Ultimate 50 dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0+ /-5 pf 3600 2NA42T 1.20 BFRSO 500 MRFIO1 5.00
ohms $3.95 2N4957 362 BLYS88C 2500 MRF5177 2162
MURATA CERAMIC FILTERS 2N4958 282  BLYS68CF 00, L 180
Models: SFD-455D 455 kHz $3.00 ENAWD 223 COOWG Lo i omry -
SEB.-4550 455 kHz 200 2N49T6 18.00 HEPTE&/S3014 495 PTAST1A 1.50
CEM-455E 455 kHz 7.95 2NS090 1231  HEPS3002 11.30 PT4612 5.00
SFE-10.7 10.7 MMz 5 0% 2N5108 403 HEPS3003 2088 PT4628 5.00
: 2N5109 1.66 HEPS3005 995 PT4640 5.00
2N5160 3.49 HEPS3006 19.90 ﬁ 10.72
2N5179 1.05 HEPS3007 24.95 24 30
TEST EEU!PH.EHT — HEWLETT PACKARD — TEKTRONIX — ETC. et 200 HEPS3010 1134 PT9790 41.70
Hewlett Packard: 2N5216 4750 HEPS5026 256 SD1043 5.00
401C TWT Amplitier 2 1o 4 Gc 1 watt 30 dB gain $1150.00 2N5583 455 HPASBIE/ SD1116 3.00
608C 10 mc to 480 mc .1 uV to.5V into 50 ohms Signal Generator 500.00 ZN5589 6.82 HXTR5104 50.00 SD1118 5.00
608D 10 to 420 mc .1 uV to.5V into 50 ohms Signal Generator 500.00 MM 1500 3220 sSD1s 3.00
612A 450 to 1230 mc .1 uV to 5V Into 50 ohms Signal Generator 750.00 TRWMRA2023-1.5 4250
614A 900 to 2100 me. Signal Generator 500.00 40281 10.90
616A 1.8 to 4.2 Ge Signal Generator 400.00 40282 11.90 I
6168 1.8 lo 4.2 Ge Signal Generator 500.00 40290 2.48
618A 3.8 lo 7.2 Ge Signal Generator 400.00
618B 3.8 to 7.2 Ge Signal Generator 500.00 CHIP CAPACITORS
620A 7 to 11 Ge Signal Generator 500.00 1pf 27pf 220p! 1200p1
6238 Microwave Test Sel 800.00 1.5n1 i { 1 {
626A 10 Gc to 15 Ge Signal Generator 2500.00 We can supply any 2,351 33,5‘., 3;32. 1%21
B95A 12.4 to 18 Gc Sweep Generator 900.00 vaiue chip capac- 2 7pt 47pt 300pf 2200p!
Alltoch itors you may nead. 33;" ﬁ-p’ mpi E.Tmp*
ech:
473 225 10 400 mc AM/FM Signal Generalor 750.00 PRICES 3.9pf S8pf 360pf S300p!
1to 10 $1.49 4.1 82pt 390pt 3900pf
Singer. 11 - 50 1.29 5.6pl 100pf 430p! 4700p!
MFSVR-4 Universal Spectrum Analyzer with 1 kHz to 27.5mc Plug in 1200.00 51 - 100 89 8.8p1 110pf 470pt S600p1
Keltek: 101 - 1,000 69 8.2pl 120pf 510pf 6800pf
XRAE30-100 TWT Ampilifier 8to 12.4 Ge 100 watts 40 dB gain 9200.00 1,001 up 49 10pt 130pf S60pf 8200p!
Polarad: 12pf 150pf 620pf 010md
2038/2436/1102A 15p1 160pt 680pt 012mi
Calibrated Display with an SSB Analysis Module and a 10 to 18pf  180pf 820pf 015mf
40 mc Single Tone Synthesizer 1500.00 22pt  200pf  1000pf 018m¢

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR

HAMLIN SOLID STATE RELAYS:
120vac al 40 Amps 2.52-2.718
Input Voltage 3 to 32vdc 5.505-2.7/8/U
240 vac al 40 Amps YOUR CHOICE $4.99 5.595- 500/4/CW
Input Voltage 3 to 32 vdc. 5.585-2.7LSB YOUR CHOICE $24.95
I 5.505-2.TUSB
2.645-2.7/8
9.0USBICW

CIRCLE 29 ON READER SERVICE CARD




oM°Hz

electromics

MRF454 $21.83

NPN SILICON RF POWER TRANSISTORS

. . . designed for power amplifier applications in industrial, com-
mercial and amateur radio equipment to 30 MHz.

® Specified 12.5 Voit, 30 MHz Characteristics —
I Qutput Power = B0 Watts

Mirnimum Gain= 12dB
Efficiency = 50%

@ MOTOROLA Semiconductor

Toll Free Numbe:
800-528-0180
(For orders only)

The RF Line

MRF4A58 .06

NPN SILICON RF POWER TRANSISTOR

designed for power amphfier applicavons 0 industral,
commernical and amateur radio eguipment to 30 MH?

@ Specified 125 Voit, 30 MHz Characteristics -
Output Power = B0 Watts
Minimum Gain = 12 dB
Ethiciency = 50%

® Capable of Withstanding 30:1 Load VSWR @ Rated Pouy and Vo

| NPN SILICON RF POWER TRANSISTOR

. . designed primarily for use in large-signal output amplifier stages.
Intended for use in Citizen-Band commumications equipment 0
operating at 27 MHz. High breakdown woltages allow a high

HRF472 percentage of up-modulation in AM circuits.

® Specified 125V, 27 MHz Characteristics -
$2.50 Power Qutput = 4.0 Wat1s
Power Gain = 10 dB Minimum
Etficiency = 65% Typical

! "RF475 NPN SILICON RF POWER TRANSISTOR ““w 710 5 $46.45 j

450 to 4T7TOMC

. . . designed primarily for use in single sideband linear amplifier UHF POWER AMPLIFIER MODULE

outputl applicaiions in citizens band and other commumications

eguipment operaiing to 30 MHz. ... designed for 12.6 volt UHF power amplifier applications in
industrial and commercial FM eguipment operating from 400

® Characterized for Single Sideband and Large-Signal Amplifier to 512 MHz

Applications U[Ill-ﬁl’q Low-Level Modulation. e Specified 12.5 Volt, UHF Characteristics -

Qutput Power = 13 Watts
M|n1r111..ll1"l Garﬂ = 'lg.-ﬂ diB
Harmonics = 40 dB

® Specified 13.6 V, 30 MHz Characteristics -
Output Power = 12 W (PEP)
Minimum Efficiency = 40% (SSB)

® 50 L2 Input/Qutput Impedance
Output Power = 4.0 W (CW)
: s ® Guaranteed Stability and Ruggedne
Minimum Efficiency = 50% (CW) " S 1y 99 3
Minimum Power Gain = 10 dB (PEP & CW) ® Gain Control Pin for Manual or Automatic Output Level Control
® Thin Film Hybrid Conitruction Gives Consistent Performance
® Common Collector Characterization and Reliability
S = _
Tektronix Test Equipment : :
Scopes with Plug-ins
fi Wideband High Gain Flug In i st.on
A Dual Trace Plug Tn 18000
] Fast Biie DC Plug In i}, 0 ™ 5 i s b0l | e WG . O
- Saval ing Plug I 200, 00 3 pectrom Analyrer 10MC Lo 40 (= e nes |
E Teenststor Hyvselime Flyg [n FE. G
] Aigh Lalen DNFferential Lospirator Pleg In {8100 “ETR O to. 1] Siod wilh & 56 sl Trace OF to
U= Test Lond Pleg (A Tor L0/ M350 Madin Trasey ;".'.:": a7 SgsT e | g Flyg Is s @ ITTTR s Flug A, Each Mot ' R
1LE Wideband Dual Trace Plog |n £ie_ 00 '
141 Samp!ing Usit §TLS 2500 Hyetiee OO to 10WJ 3. O AT O t5 (0] Dua| Beam Sonpe with o TREY (VA avd @ TAAY TV
i ] iy :.il"|1--|-|.-|l-.'i ¢'1,‘1; iy x33. 2 Plog "3 "
W Duia) Trafe Yemplimg DC 1@ ORI Plag In o 00 Gl
L Dusl irpce Sempling (L to BTSN Flug 1N """'="E: s8] B to B0WI Scope with o B (wal Trece High Gain Flug (e i, D
X TTA Sanpling Seeep Tlug in ot e P
a0 Spectrem Andlyzer | to SOMHEI Plag IN 100, O
&0 Ampl iTler Plug In £, 00
b1 tweep Plug In 0.0 ssestemmererrea 7 - £E2
530 Wideband Highn Gave Plug In £ (0
53/540  Wideband Wigh Gain Plug In &, 00 TUhes
L3/84AL Dual Trace Pleg In 112.50
554 High Gain DC D Fferentia) Plug Is 3. DO ——
LATLT i Widebarnd OC Differeatial Plug Ie G (b0 S § %00 LC 1) N 510600 b dde 2. 0d
53 581 Fast @1ws High Giim Flug Is [ = 1S e v LI Rl 30, (o £ % 10, 6C
Al Tet #lag In For 550758] Main Freses 7500 J= T 000 el 0D Lt R J5. 0O B .
Lk Souare Wive Geserator 0 to (MWD iE_ad 879 b .00 LI LS00 ¢ 20 L, =9
-l Preogep i fier M to 4084 B 00 TS0 ) S, i - t i) &7
il | i {oapled Preamp) i jer .00 - Bl L S0 | SUN N L. ) il &0 _10
i5] Current Probe keg) ifier 53. 00 «t-;.:ﬁ 1::_ ::'.‘.4_‘:,- .'-: K b9 475
e Time Wary Geserator 3300 L-750 L5, & 8.3 ) (7.0
1|T.E‘*l-f- T;rm ;unlrulj..':lt Lﬁaﬂﬂ ﬂ-l?'-'ﬂ /100 S0/ T 9. 00 i |0.40
FBO Trigger Countdown et £ = | AR 1. 00 Bl . 00 Wi 4900
b Portable Dunl Trace SOMME Scope 2000, 00 5-500a 1'1"- ;“3 |-|J%-1I- ) "'!' Hil .J'-ll'.‘-
AR5 Portakb] 1 DOEMHT 4 rJ y 1 B S fafs, UL 44 % ) KL 5
’Ht.I! !.'IErI'.:: I‘EI.IE:: ﬁ[lu-;z'&:ch wa'-::ﬂﬂf lg%gg ﬂ[:i"-i:”-;':ll'l.-"ﬂ '-:‘JI-IJE Bl B R e J 27 40
i:'-ul B to 1';-H-|4." Scope Hack Maunt F63, 00 AL 850K 113,00 '-H':;ll.'ﬁ 1:—' aul BEUSPL LT B
4 0L to 3IMHE Scope HOH, O AL HE . LD = Lt ¥, Ul m5H "a L
1] B to 10MMI Scope Reck Mount £S5, 0 JELJH0A 47, o 61464 E- 00 {LROA P AL 50,00
i SE1A B ta (O] icope Rach Mouni JUG. B 4L E2504 107 e b 1480/ RS = il .00
LT %.00
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MICROWAVE COMPONENTS COMPUTER IC. SPECIALS
T
ARRA MEMORY DESCRIPTION PRICE
2416 ¥Yariable Attenuator $ 50.00
1614-80 Variable Attenuator 0 to G0OdB 75.00 2708 1Kk x B8 EPROM $ 5.00
EUSZ0aA Variable Attenuator 1B to 26.5 GMz 100, 00 2T 16/2516 K x B EPROM SYolt Single Supply 15.00
4684-200C Variable Attenyator 0 to 1B0dB 100. 00 211479114 IK x 4 Static RAM 450ns 6.99
6684 - 20F Variable Attenuator 0 to 1B0dB 100.00 c114L2 1K & 4 Static RAM 250ns §.99
c114L3 IX x 4 Static RAM 350ns 7.99
General Microwave mﬂ.. 4K x 1 Dynamic RAM 2,99
10 For %20.00
- 100 For $100.00
Directional Coupler 2 to 4GHz 20dB Type N 75.00 4060,2107 4K x 1 Dynamic RAM .99
H l Packard 4050/9050 4K x 1 Dynamic RAM . igg
2111A-2/8111 256 x 4 Static RAM 3
ewlett Cxa 2112R-2 256 x 4 Static RAM 3.99
He878 100 ohms Neg Thermistor Mount (NEW) 150.00  2115AL-2 K x 1 Static RAN Sans g
HABT78 100 ohms Neg Thermistor Mount (USED) 100.00 510%-3/4104 $K x-1 Static BAM 320ns P
4778 200 ohms Neg Thermistor Mount (USED) 100,00 < [MSiE.. FCR A LN e R s i
XBTA 100 ohms Neg Thermistor Mount (USED) 100.00 CH6641L20 $K x & STALIC RAW, cOOns L:E;
14878 100 ohms Neg. Thermistor Mount (USED) 125.00 1K x 1 Static RAM 300ns c<bi's
CPU.s ECT.
JABHEA 100 ohms Neqg Thermistor Mount [USED) 150.00
§TAA 200 ohms Neg Thermistor Mount (USED) 150.00 MCEB00L Microprocessor 131.80
J382 5.85 to B.2 GHz Variable Attenuator 0 to SOdB 250.00 ML MGE 10AP 128 x 8 Static RAM 450ns 3.99
3824 8.2 to 12.4 GHz Variable Attenuator 0 to SOdB 250,00 MCMBEA1OP 128 x B Static RAM 360ns 4,99
MCMEEE 1 0P 28 x B Static RAM 250ns 5.99
MCE320P PIA #.959
MC 68200 PIA 9.99
MCGEZIP PIA 8.99
1944 1 to 2 GMz Yarjable Attenuator 6 to |20dB 250.00  MLESBZIF PIA 9.93
NKZ92A Waveguide Adapter 65.00  MCMBB3OL/ Mikbug 14.99
K42ZA 18 to 26.5 GHz Crystal Detector 250.00 ML6840P PTM 8.3
84364 Bandpass Filter B to 12.4 GHz 75.00  MLGBASP CRT Controller 29.50
MCEB45L CRT Controller 33.00
MCBB50L ACIA 10.99
MCEASZP 550A 5.99
B 394 ¢ GHz Notch Filter 15,00 MCEAS2L 5o A 11.99
BAT 1A RF Detector H0.00 MCESS4P ADLC Z.00
H51Z2A 7.05 to 10 GHz Fregquency Meter 300,00 mLeEE0CICS =600 BPS Modem 29.00
G5IZA 31.95 to 5.85 GHz Freaguency Meter 100,00 MCBE6ZL 2400 B8PS Modem 14.99
J532A 5.85 to B.2 GHz Frequency Meter 300. 00 MKIBSON-3 F8 Microprocessor 89.99
MKIES2P FB Memory Interface 16.99
MIKI85IN F8 Memory Interface 9.99
HOGA Carriage with a 444A Slotted Line Untuned Detector Probe ME IAGAN F8 Direct Memory Access g, 99
g 198 Coaxial otted Section £.6 to 18 GMZ 175.00 B00B8-1 Microprocessor i £.949
DEDA Microprocessor 5. 9% I
180CPU Microprocessor |£.99
bS50 PIR J.9%
X support For 6500 series 15.99
9 2650 Microprocessor 10.99
M'E'rrlmac TMS 1 000NL Four Bit Microprocessor 3.99
TMSA024NC 9 x 64 Digital Storage Buffer (FIFD) 9.99
Al-25A AO1115 Variable Attenuator TMS601 INC UART 9.99
All- 2BA 801162 Variable Attenuator 100. 0 MC14411 Bit Bate Generator 11.99
AY5-4007D fFour Digit Counter/Display Drivers B.99
AY5-9200 Repertory Dialler 3,99
AY5-9100 Push Button Telephane Diallers ].99
- AY5-2376 Keyboard Encoder 19.99
MICI’GIEb/FXR AY3-8500 TV Game Chip .99
M..m;-l' Fr'equq.!mf-,a Hup-r 12400 - 18000 MC 250.00 ,E:;{gl:;ﬁg Hﬁﬂ 333
XBIBS Horn 8.2 - 12,4 GHz 60, 00 PT 14828 UART g.99
_Ml]-l‘_.t.*-: X to N Adapter B.Z2 = 12.4 GHz 35.00 BR2ET7 MA Controller 3.49
YelU0 Loupler /.00 8251 Communication Interface 9.99
g32£8 System Controller & Bus Driver 5.00
B217 H B1t Input/Output Fort £ .00
Cl44]10CP £ of B Tone Encoder 9 99
MC14412 Low Speed Modem 16,99
ML14408 Binary to Phone Pulse Converter 12 §9
Narda M 14409 Binary to Phone Pulse Converter Eg{_:
. 222 N8 rect iona ounler tr " Wl b pe SMA - “i:iﬂ%L RS232 Tr1r§r 1.00
> 22538 Direct jona ler 3.85 to 8 Gz 1048 Type S - 4 e RS23¢ Receiver .00
$014C.6 22876 Directional Coupler 3.B5 to 8 GHz 648 Type SMA o TS P A/D Converter Subsystes 9.00
-+ . = i i A AR M b i b st - MC 14061 & Bit O/A Converter 7.50
o EL2a0 NIRECE NUNRL RN 2-3 R 1e BRI SRS RIPE ST 4. MC1408/6 8 8it D/A Converter 4.50
rer e S e bt Caat e e b Ot 00 Taa . T ¥ MC1330P Low Level ¥ideo Detector 1.50
o rebigbi it a4 i fea i ety s ot i i MC1349/5 Video IF Amplifier 1.17
S LG LR S L M0 S it 2L MC1733L LM733 0P Amplifier 2. 40
T Tk S SO e I BD F e SR IR 1 A L M5 60 Phase Lock Loop 0. 00
003-1 22012 Directions] Coupler 2 to 4 Gz 30d8 Type N LN36: FRESE LOCk: Laog 1000
1043 - 30 22007 Directional Coupler 1.7 to 3.5 GMz 30dB Type N 125. O LM363 Phase Lock Loop £.50
22574 Directional Coupler 2 to 4 GHz [0dB Type N 125,00 LM36 /7 Phase Lock Loop 2.50
3033 Coaxial Hybrid £ to 4 GHz 3dB Type N 25,00
103 Coaxial Hybrid 950 to 2 GHz 3 dB Type N 125.00
a4/ 22380 Variable Attenuator 1 to 90dB 2 to 2.5 GHz Type SMA 550,00
22377 Wavegquide to Type N Adapter 35,00
J20-6 Fised Attenuator 8.2 to 14.4 GHz 6 dB 50.00
3503 Waveguide 25.00
electronics
PRD
U]0] 12.4 t 8 GHz Yariable Attenuator to 60dB 300. 00 Tu" Free Number
110l B.Z2 to .4 GHz Variable Attenuator to 60dB 200 . 0
Variable Attenuator 0 to 5048 800-528-0180
205A) 367 Slotted Line with Type N Adapter 100,
1558 g.< to 1.4 GHz Variable Attenvator 0 to S0d4B 100.00 (FOr OrdErS Gﬂly) (mZ) 242"'8916
g58% 7.05 to 10 GMz ¥Yariable Attenuator to 4048 100.
+0 E.Z2 to 12.48 BHz Variable Attenuator to 4548 100.
17 08 3.95 to 5.85 GMz Variable Attenuator 0 to 454B 100. O
SHEA Freguency Meter 5.3 to 6.7 GHz 10700 21 l 1 W- CamelbaCk
1408 D.E Fived Atlenuators 25. 00
109J.1 Fixed Attenuators 25. 00 h - . 850
WEINSCHEL ENG. 2692 Vartable Attenuator +30 to 60dB 100.00 P Oemx, A.rlzona 15
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m / / Toll Free Number
800-528-0180
electromucy

(For orders only)

K LM SATELLITE RECEIVER SYSTEM
THE ENTERTAINMENT OPPORTUNITY OF A LIFETIME!

Look what KLM's SKY EYE 1 offers: Nearly 100 channels of the latest movies, sports, news, comedy, classic films,
specials, religious programs and much more. . ... all in clear, sharp studio quality picture and sound. Forget about
“fringe’” or no-reception areas, ghosts, fading, imaging and all the other problems of TV reception. KLM's SKY EYE 1 is
your direct link to the 11 TV satellites now orbiting above the U.S. You'll experience great shows and the greatest picture
quality you've ever seen.

KLM's SKY EYE 1 is a complete system, featuring performance-proven ‘‘state of the art” electronics design and
materials. All you need is a modest amount of space for the special parabolic antenna (its screened surface blends with
the landscaping to become a discrete addition to your yard). Inside your home, all those channels are accessible through
the compact SKY EYE 1 Control Center.

With KLM's SKY EYE 1 your TV becomes a true entertainment center, bringing you an amazing variety of great shows
—something to please every member of your family.

KLM’s SKY EYE 1 SYSTEM

Control Center

* CONTINUOUS CHANNEL TUNING

*+ CONTINUOUS AUDIO TUNING 5.8 TO 7.4 MHZ

+ POLARITY CONTROL CAPACITY, MOMENTARY AND LIMIT MODELS
+ SEPARATE REGULATED POWER SUPPLIES FOR LNA AND RECEIVER
+ STANDARD RG-59 COAX TO RECEIVER UNIT

Receiver Unit

+ SINGLE CONVERSION IMAGE REJECTION MIXER (greater linearity and video response than any PLL)
+ BUILT IN DC BLOCK

+ MODULAR CONSTRUCTION

* WEATHER-PROOF ENCLOSURE

CONTROL CENTERand BEGEWVERRININ 010 g il 0iSel nng CUans Ditias san s b i s sy RegRon) o oo $1500.00

Antenna: KLM Parabolic Dish

* SCREENED FOR LIGHT WEIGHT AND LOW WINDLOAD

* EASY AZIMUTH AND ELEVATION CHANGES

+ MODEST BASE MOUNT REQUIREMENTS

* MOTOR DRIVEN POLARITY CHANGES

e MHGEYIGAIIN GINA AN AN IS o e R s fisys 55 vl ter Snlios Tl v e e S o i s dodon a5 o . .3 800.00
% 2B QRGO PARA B R NS SR it o4 5556 ha o B0a 0% S e s el b retaEe e e 12 Foot $3000.00

16 Foot $3500.00
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Manufacturer & Model Description Price
AlL
B s e T e et ey AN e 200 to 2500 MHz Wide Range Power Oscillator, . ... .. ... . iiii i iinrranennnnnsass $300.00
cie T F P N, W S i e 8 e T T s Tty T £ Al e e T R AT VTR N A as i T e f L g R 25.00
AILTECH
1?61&0 .......................... SWEDL M FOWET SOUTCE 220 10 A0 I . . . . . i o s =tat e o el o648 DAL B @ 8BTS e 1o oo e ate e 500.00
<] b it e e e A e N e e M TY BaCaIVer 220 IR & i c i i an e a e ale s alaradie s ot nlisha cardie Wialare 4 o she -k sl o rala 200.00
B&K
e 0 b o o Wl SRR L ) RN [ e @ T e L i S, e s Y o 0 M LT W 75.00
L e Ty R B A s e O SR U e 100.00
Ballantine
51T R A A P A T A Y A YORMBIEY o i aiasis carhiolia blsramee i e il e ata 8 2 o e a Bk re A o i S G ar (aTA e s .100.00
Lo e e R A e BT L e (A e ) e e e L S L S SN S L S S S (] e Bt S P Ve 75.00
et AN S Iy I e S Bl A T T T e T TN T e o Sl L i ! G e S SR T e BT 350.00
Bell & Howell
%E;?g ........................... Color Y iden TN CamIar e W O Or . s o e v i 1o e s o e atas i (50 a8 5 e Tl el (4 B L s s o B RS e s 300.00
r
LT 4 e T e e e P RO A IS o A DR A RFE Wattmeter0to 2.5 KW at Do 00O MHZ .. ... i siaisaan s haansas 200.00
e e ] o Tl W i I A Y REWSIHMarZIo500 W at 2000 TR0 IMHE & . o isnieivan s shvnem s boessiiessiinyeaeres 150.00
s N N ~ kT R P e L T
Birtcher
1 e G g e cesssesss FYDRd Parameter PIUg IDFOr MOOBI TU . - . oo csvcininvensiansoeesneasessless yinlerss s RS
W s s e T s e D e e TransistorLeakage Plugin FOrMoagel 70 . .. ... i o ciinieiidniaseassriasess i a aeral s LA
y [ % e SO s e ey 1 R T T e ] e Tt s T R e e e 2 A s A e e SRR RS - bR L
R o el o e e e e 3 Transistor Test Sel FOr ADOVE PIUG IN"S . .. ccvncrvecesorsosoerensnsosenssssessess 175.00
Boonton
Iy e | SR S ey R INGORCIANCEBIICAN .« v 4 510500 s arerite St hale e s s aret e eaas: & 1o Bt Db we e Al e e s 500.00
T o e RN R s P e e PR R Rl CapacilancoinAUCIRACE BrOOS « & o u wa il iy hhrs s 5 il s e Bl e e s (61515 el e e 600.00
8 LTI ] T, N o S anee i Y AP ACIIanNCe INdUTIANCE FRelBTBNCE | v aiis s s e o b v e v v e e pany Ba s o e el e ae s 200.00
"4 e | LIS R R 1 T e D T N O 6 S T T SRR, N e R [ 600.00
e R P B PR R L U, 1 R, HFEVollmetar300uVI3V at IO HEBOD MHE . . ... oo i iiiiscuime s ssivare s ey ov oo da e 300.00
L I e T et T R s e T RF Voltmeter 100uV/300V at 20H2/1.2GHz ... .. e i e v sttt s e e i s LA
T b e U D by P gl SF Al DC Microvolt/Picoammeter 10 uV/1000 V, 1 pA/1 - U Y e S s . ..200.00
Boonton/Hewlett Packard
70T v T S i S R v 37T BT e U S o S G S g g SR (g e (N 500.00
MERT TN o S el o S o T o o 0 o L g AT T Tk Pt o S N I WDy N T T e T - S 100.00
L e e L) e e Fower AMphiier TOLO DU MHMZ A0 WIS ., o . i dian siacs mnieruimviams e ainis e eie sre et ae s vina s alsne 500.00
SR ) e e N O R IR e Power Amplifier Lator Version 0F 230A. . o i i v ianie s sraidie s ioie s s sinsies s ewieis o diwms 900.00
e T o S e SRR ol £ e SWeBD GeNeTator 4.0 10 TEU MIEIZ ! o it e T Asile Saarie o i o we e s M oaa e valie e iy 3ve il g el 200.00
R e e L N e au l TP T T ] ] e T i I e et el el PSS S A e S i S S 1500.00
O P S Y S g i R ITETA ek iy " ] e R SO I L Bt I I sy R 500.00
L Tk iy Ty Bt s G MIOTEr 20D X0 BR0MIHE & i oo v d s e hoaiS s s ol b 4 B Pt . L S M e LT e o
Clevite Brush
1421400, .......... v ST oy || AT e s e e o r A S o U e L N £ g P e S Ty 75.00
Cohu
w1 LY T B e T I S KOSy ST L o T e ST S e, o8 ) o R T NNt e Wt ] b ST L .792.00
Chromally/Military
AGMITESRY st s aia i s s HAdIoTaBESAY ... i v it s ve i e dols o date ain e s e i a8 [ st s s e e s R
Dana
gt T[] g, et L & IR BN OHIBEEEE ¢ v 8 Lo e e Gt o R NS Bon oy v A B Ll s ey o8 T L T R e 150.00
S el e e ] G R G I R e A ot 5 s b TN B b A S iy s o Pl e 150.00
RIEIRIY - oo a8 o T T 75 e (B e e P ENGHA MATI OOt MUTEHDRIET ..o« i vinnin dine e P 2 o WM 1 5 s e i e B et 6 Fad [ BTN 200.00
Dymec/Hewlett Packard
AN 1V E e e L e e Tl e DacHiator SYNChrONIZEN. .. e tvilon e R e it 2 mda P L Ao L RS AT o 100.00
Dynamic
2T AR DT e A S MultimeterDCMicromultimeter. ... ......covi i imeirnnenenesns vl ....100.00
E.H. LAB
1E2;]E L e 51 S e B Tl ey o o co EIISECONOI Ao TOD M PO ) M . i in e s tiens o va o s miais o b a B asihia o s s e s e s 5 pras 200.00
130 L R e T NS N e e T Spectrum Analyzer Plug In and Power Supply 700 MHzto154GHz . ................. 1500.00
Electronic Service
s e RN i I C— g oy £ W waTer Ta iy atnd b7 [ [ R T R o e, 1 S o e O e e § R 300.00
Empire/Singer
o T e e e T L OESE & PG D S LY MY i s e e v owet 1 o wicel s T e e e T T e e 400.00
NN s ai s arinale e a e s 1O KRZ 0 X MBEEMOO M IZ2E FOr MEIDS o i et aidians 5t e ale i A e e Ts e oS 200.00
s LR e e = . o P 14 KHZtO 150 KHZMOod. M126 FOrNF 105 . . .. ..o it s s ecereannsnnsnnennsnnsas-20000
g i ¥ e S N I BN 2OMHzZ 1o 200 MHZMOod. M1 2B FOr NF10S . ... ... i i i icesnnasssnnacnrsensas .200.00
T HD. om e oaiacace a b store siatm e 200 MHZto 400 MHZMOd.M126FOrNF105 . ...... .. i ieeennn. raels o miivala T
B B s i o o e S B 4w TA ADOMBRZIOTOOOMHZMOOMIZ2B POr NETDD & .. e i it s ssenesannanssassess 200.00
EAINERR o e s s inatas A by IO R O NE TG o s 5 ot D a el ik [ v (s a2 e F ol T R s e s 200.00
LT T N SRR LS 2o e T e S S A TP o L T e 2 e I I R R N e N e 200.00
Ay | e A T L Lt 2000 MHZ OO0 MHZ FOr NFE T2 .. it ensemesssase e smnrsssssenbseressssnes 200.00
I e o e 3 00 0 e (ol D0 a - g S Al e r e | e 200.00
Fairchild
B s b i et e e 1 T e Time-Base Pliug INFOor 700 Serias SE0POS . tioin o iivia nin vl sed baara srae i o sl sl s et 150.00
Pt E T A SO SN R |8 I Single Input Vertical Amplifier For 700 Series Scopes. . . .. ... .o iviveiinecnneenan.. 1500
7 Sl el { W e ) . Oscilloscope. e N e e I s o e S i L s 200.00
FEL Microwave Synchronizer . .............. . 300.00
Toll Free Number (602) 242-891 6 qu
800-528-0180 electromcs
(For orders only) 2111 W. Camelback Phoenlx, Arizona 85015
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@l 7 Toll Free Number
l 800-528-0180 '
electromicy (For orders only)
F.L. Mosley/Hewlett Packard
I e P e R T e e R T T AR BT PR e 08 L R S A AR AT P T S RN P e U e W e e U A S WA A e P e N i 225.00
N N e AP S LR RINYNC CIORNR IEE (¥ v 064 v ot 00 & el ov o o a 4 a5 (o B4 W 455 4 e o N 9§ oo 5 0 % e D)o 100.00
Fluke
o R S T D RS T S N B N O LB IR RIET . vt i v imit e e bl pele b Aat i e el o i T 56 (g T 250.00
I e e e e D e oSl T B O i DU e b e b L e S St e o ey Pt 150.00
T e S e A R S IR e Tl g T T T e Wk e i s S S e e SRR S e S R 250.00
e P A R R i R P TR e DC Null Detector/High impedance Voltmeter . . . ... ... ... .. .. i iiiaiiannnnn 250.00
B e = 3 e e e el s T e e I e Ao ol o A o A g iy R 250.00
T e e A P B bt TR | e T SRRt e o 00 g sl I S e SOV A SO 250.00
General Microwave
T e S A T WY e OB MIREEE | L lcat e iics = pridie) s T il sl e 145476 e e e BG4 a5 (o bl el e 100.00
General Radio
o T A N PR TP Y S P AUOIO FroaqUBNCY MICTIVONBE & . s s s s la i s e ey mv s s b e« w4 Al rea B ariZe deiares 25.00
LI R N o or N st v W e O B oY SITDENT: o oo 0 il E I e e e wor 1o, 170w m s mrdV hceocmn, mraror e el 50.00
UL o e A O DB SR O D R NI IO . . L 1 e o von s r vm h fom i e s (05 5 S oLhos1 B b wia” o e o w0 (ucadel o & A 50.00
L e T s MR S B T L T L e e AN T L e e el e S Y Tl 75.00
R S e Ty~ T T L T O e e T s e e 40.00
R 54 v iasd i A i (a2 td e ATy TN Bt e S A L e T e i I A A S o P e 60.00
B - 2 i e i A e ey S e e LR TR T e e e e ol A e 4 R 75.00
0 e et e o o | T TR ] - R U 4 (U L i o e A SRS RN S 100.00
 Fe ey by DTt SN T S NP I e 7 T Ry L Rl RS RS E Th A p by I g ok o L SN I S S 50.00
R e e eats M ETe Bt A I EIRINRIEE =il 2o s e T e i TS b e b S s o o e N T w7 S e e T T 5 e S e s 50.00
T e e R A NI ) 5 5 2 i b i T e e i TR P R M s o L Ve L & e A s 50.00
1 L (P P A R Pty < S T R O IaIer S 0 2 ML - e L s e s e ol s s s e e s el eriTe e niaa o a e 100.00
T Y o e 1 B o o S Bipd 8 e Pt L Dokt 4 ot e A I e L Bl e O 200.00
3 T e S R S TR T e T e e - LT T e e, N e S . 75.00
R R I L e bt e cla e warnt s 3 e T T e oy Rt 1k e B e N 50.00
EARITIE | v i s e bl o 3 F T R (0T | g P et s SO e B e o - b i P s F G e P D S o O i S SR 15.00
R = A N e e S T R e R F A S AT ) D AN Lo A s A i P L SR e ISR T L 1 O 100.00
e L e e 2Pl e T el A e I | g A e s e S Rt e e gl P F A Sk 300.00
R o A e SRS T T o A RN B B4 S D S T S S 275.00
tu, T AT SR G R T T L o o L T o sy o o ity 2 i e SRR O O 200.00
T L P e e A Pulse, Sweep Time Delay Generator With 1391P2 Power Supply .............. 450.00 |
Lo iea L Ty R PR § W Y e T T e LR ek L e a0 B T e O U I 125.00
o koo e TR M R S Te Tl TpTen 2l e L O e e s e R B e T R AT 500.00
R IR IO o v s [ e 4 e HOMSEANCe-LIMEERIOOn .. e e S i R e il Rt e e e SR 100.00
S L T N S TR P L o R R o e e e T e e R e e e S (il () b B s e e it & ST 200.00
Gertsch
e SN R T P e o L N B NI« o e 3 e e R Y a7 ) e T PR L3 (ha AT VLo v (KDY L R P 50.00
I e ol s 5 & v B bo o 8 o 4 A S TIOE s 1073 5 v s e e, Sl A e e T i e i s e e AN e s v o e e 15.00
Henthkl‘l |
R ITIRIRI e 1o anin: o Wb ek 4o A & | e e O L -t - SR I s e L LY 75.00
Huwlatl Packard/F.L. Mosley
I R e atars il bln o st g b s e e e KN HBOONOEr RO ZOV .. ia oo s s i S Ie e oA G Al Al B e 74 e el BYe 6 il e e e e bR 350.00
Hewilett Packard
T e e R A B e o BRIl A NING L aNRIOTIDEI . o o e oo L A ot w3 s e b m e e ¥ e 15.00
196A ....... R S 1.+ e T e L LI T O L R SRt I g 200.00
I T e 1ace i i it B | IS PR AT T R RO N L < oo f vrors b sosl e ie e ol Cvw fd o w wid [6iss 5.8 e b B b el L 650.00
R a3 ari s iaTea v e A e SO BT R OF LG T IR E . o o o e o e el o o B Aoy aTe 5 i e o ity fo 4 e el s rete o 4 dra o o 650.00
T R P r T oer Fosr ot AHBRBBIAT L - . o e s e R e T e A SR e P e G R e e e 100.00
MR N 3 g s s st e s A LT ) o e oy SRR St e S S T s ) R i o A A Mo e 1 AL) 1 e S 250.00
7 D e e VL7 T R e (a7 | el e e TR P NN T il e O S L, 50.00
RIS 0] s oo poviac oo biv e oa T e S N DR B L A N L I e aia m s ales prrera e = ain b ote e a e o 150.00 |
L L SO o NI s i e e it Bn i 31 675V 43 [h i (T BT e LA ea L B e a4 00 o 303 [ 25 4 68 84 193281 1 125.00
e Y e P L 2, o8 B R Y L tt s s o2e S aiddTe B ik s et e o S TS BT e e AR e e ke 250.00
T e N e P W A PP L B e T A e A e I R A oA A P LA LT AT T S p M TS ey s o | T PR I 7y o AP 100.00
TS e e S s S Py 11T ST S e e KR N < s T T G T - T MR S NS M ety 50.00
R i %, o LA e R e L e e N 8 e e et i A ST S |, . 4 100.00
s T T D R N R B N DR IO T IO O A . . e e s o b 5rsom we bS5 oo 0 wis & e o S (e el 125.00
B 3 ks (e s o w e irm et 3 0 T AB LR 13 B IV I R R T TN BT (s et a5 orm o 414 e ore e o i ae oo e o | ol B 21T 8 B e e b m 3nh a5 4 B i 250.00
R s a5 mie s i A G RS e B R T T e e e e Wi R e e R 5 S e e DO L LU BT RC ) 2 275.00
B o o o T e e N e et Microwave Fower Meter DU 1o 10 GHZ JOMIWNG . oo s s e s v s s s svanmasensna naasans 100.00
7 T R R Microwave Power Meter I0 MHz to 40GHz 10uwto10mw . . .. ... .. ... ..o nennns 200.00
I R e pa e i A Microwave Power Metler 1IO0MHz to40GHzZ 10uwto10mw. . . ... ... .. v iannns 350.00 h
L . Calorimetric Power Meter DC 1o 124 GHzZ 10wWatls .. ...... ..t nnsnnnnnnns 450.00
L . e ACDGCOOVRIEEY. o5 s i v v i cal e oA ST F sl R e R s 5 e e B S h e el T e Tat e e 75.00
L N P A U e A SR LT st ay Al T BT § BT VETTrE £ &y SR T Er LTI (A T S U P s NG SIS S D eblope 100.00
T A e N gy T i T G R S T A | - WIS v a L T LY T I A N S - 25.00 |
e e s N R | St e T e S| IS T U e e P AP g N . 50.00
e e e Y TR T g L e e e R 1 L AP . |y R S PP oy (T SCIos S 75.00
- T e ElectromyographPlugin.................ou i g e R N p 250.00
it SN AL S e AR A LA L P 9 High Gain Vertical Fiug IR O A SR i W i b s te s acerd e ad S e e e 50.00
AL B A Sy S N S e 4 Auxlliar*_.r T T S g ¥ ST v ML e 1) ST R T e W e A 25.00
<t r 7 I PN AT ST R U e e o BN S g et S A 100.00
BRI EIL oo g wio W D U |, L T R R ) T L/ fao=p k. LT 100.00
AR Do aiaia b e i e e B R o T B s T 1y 1rh e 25.00
S ] ARSI S Uy SR N S SR S e LT T o e P R AT e i (N T TP B ST R Rl U TP I P a0 < o Y 4 AN E 500.00
T R S Pl Ty, Py L Broadband Sampling Voltmeter 10 KHz101.2GHz .. ......... ..t iiiiiiiennenn 750.00

g2z « CQ -+ January, 1981

Say You Saw It in CQ



Hewlett Packard
7t U e e R DigitalVoltmeter .......ccccccne.a. aveTh e i e (e eliase wm ee 6L e e e 56 e (a e M e e e W v ¢ 6 e RN
T T e A e e P B Ty e e e PR, T S T i e LRI LRy el 08 e e i (e L o e et 250.00
Y R R A ST S i s R R o Hanpe SOIBCIOr-FOr-JM4I0AIER0A . | i o ilv s e ds v oni bR naiis Bens slaie db Paits s s na/a kalals 75.00
SR TN N AN ST s Lo d ewe e Plug In For 3439A Automatic Range Selector & 3440A ... ... ... i eanenens 90.00
n2 Fond Ve T e T S T High Gain Auto-Range Plug In FOr 3439A/3440A . ... ...t inrnnronnsonnnenss 200.00
e M R SR AC-DC Range Plug In FOr3439A/3440A . . .. ... voeeuneesearseessasasnnnesssnnn. 175.00
N R P AGC-DC Remote PIug INFOr343FAJI3440A . . . . i ivnitivevsivasssidsisssvaensionssases 150.00
L8 W P R | S C e AT 05 Ten 3T R e ) Tae 03 () AT A S L e o T P e T T S e T L A N = e s~ oMY SRR 750.00
P L A Yy S 1R T S Tl [T Y e S I i B e o Femy g i g U e R T R e 900.00
g s pan e bt T R L e e e Lot R T e Te T Ca T S o I i SN Sl I s S S i i 250.00
s e e s R I B e R py perer G e b L LAML TP TR Cotbt LTl T L S o AU R S U s 250.00
L b B e S S e FroquanCy DIVIAer PO T2 EIHEZ - oo ian i o v s walomimine sl sole 4 s 4 4 6.6 1554 doaiamlelle: o/ o 1000.00
T L e A R AW TR U e e P TIOUNOr DM A BT MY - i s i sl sl et s R R I B A s AN S et 2l 1000.00
e e R S A RS S S o 20 MHZ FraRUeRCY OUMNET - -« b v ins s s s isioassessvesoase e osssieanaeds .+« .300.00
= b T S e N WL e s with a 5486A and a 5485A, Memory Display,
GO0 AN B TWO CHRENNBIINDUT . cvvcovs vorer suss s dne sees ey n e s sasdysss . .3500.00
i e R O I, S ey Pulse Generator . = A e e e L S e iy 750.00
L PR A e O B T G Pulse Generator ... ... e R 1 B S R A e i B o R B RS s i e B T e DRI
LTS e S SR | S AR s S, S Calibrator For 431A and 4318 . e A T T LT o o A e T T b T S ey ey ST 250.00
B B B prm i e v W g s S T L At s A Ol e e Rl et ) N S el e M K 1200.00
T e I T ot ol T T A e S ST S St 100.00
B e e R B E Al FATA A p VA LS VBT ICH RORDONEE FOBMEEE s oy it s a s baon s s iarbis e 66 10 & fai7a e m=aet bl s ) 3 w0 5 ol Sk at e 100.00
0] e (R ST R L ML I Al B Lo B ) T b Y T T e o e LI L o S e e T P LT o o Ll St LT 100.00
N A S e s o a0 G o Tad b F i HON ORI R GBI Al DO -t o oo G v s S e e e s e e STy s il e b st i e 100.00
5l e F T T ST Tratitet 10 iy A o g b e b oo e B e e N i N e PR 1. T A (=T 100.00
Hickok
o e e e RS o e e DR COMPACIION Adapter FOI TUDE TOSLON . . i vv.xviinamimiaes sioiirs o4 o bisetbis sia aiaia a's .. ..150.00
R e s e e s e e e e e e e s P I I ot s L e B E AR R e AT E (a wraTa e B A T it a5 478 o e s A e PR 0
Hughes/Cobilt
TCB-440/PE-100 ......cov0ev v e O L D MY . ol b s ol e o T B L L BN et e o BopasTh 5wl s e ... 1000.00
ITT/Standard Telephones :
and Cables Ltd.
;{43345{3 ....................... Distortion Measuring Equipment . .. .. e e P e Pl 2 A 6
a
1103;. .......................... B ) L e i v e o T s e A u s = e v G ol sy Goara e m Al 100.00
I o b e tor i ar e Tor ok il ST IR T I Tl a0 )i F - T e, e P DA L SR T T 100.00
A I R o i S T e M o 1 T T T etr o e 100.00
Keithle
O e B s S A A S S e s e BB B A e LN A e by e P R T S i 4 0 100 U AT R R A e Rt 01y e I 50.00
20 R I e Y, R O R T S O R IR o g M L e g .l R e e ey T g oy AT Ty el 300.00
e e, raterea e B T ek el Ve ey o e A CN N S I D T R L T 100.00
R I o e A g T e e e L = e o B e o ¢ s mraecs St RS
Keltec
XRB30-100. ... .o0cvveresisnans« TWTAmMplifier8t10124GHzat 100 wWatts40dB GaIN. . ... . ot visinnanecanniansns 5000.00
Krohn Hite
Lt T L N R el SN S e, O Band PassFilter 20 HZto 200 KHzZ ... ...c v v v erncnnsnsonnnenans SRRSO — [ | 11
350A . UltraanFrequencyF!EjeclmnFultErDDZHztGZKHz....,,.----.-...-  ereenseess100.00
360AR . ceseensseas.. Rejection Filter20Hz10200KHz .......... e R s e re e 1 M S s e e A LD
Leeds & Northrup
O T B o5 s v, v v o i LEo i o B80T o] e e S e B i B B e ] S T ey P e W e A 100.00
B B e L o e neorari T ott 9./ S e LT b e T e Lo A I A R I R O I, S B s 250.00
Meguro
A 2RI a1 1374 04 ' e o S T B e o R S TR B TIBTREOT | (s e e v s ia e et ok 4714 S SRT ST ! ocia 5w i T A oot 0L ) a0 oL e T ot ol ey 500.00
Military
ANMUIRMEO0 . c..nvriinicnssvssnsis [rpos e e 52T Tl o] et e AR 3 Sl ry S g~ ey T AR ) S e iy Sty e S oy A o S e 150.00
SG-103IURM25F . ............... . HESignalGenerator IOKHZIOSOMHEZ . .....cvniviessncrncsisssnsnsscenssessssss @O0
ME18OB/USM116B............... B WO O A L IO . = « o v ae mioia 50555 s iaioremin e o w8 ere uein: 4 b's 6re (L4 a e b s Tiorw s v 0se w0 e S ATRAIIR
R S e v 5 s e i s T e o s TN B I o s o o et e i e e o o TR N 2, B T 0 a0 31 A T 3 o [0 w08 A .125.00
Millivac :
T R T ASS C o AR e RF Microvoltmeter Solid State(NO PROBE) .......civ i iiiiirosesneasonsosensnnss 100.00
Nelson Ross
PSALD23 ......... e b s RO A AN I B IO O IR . s o s o e S - T e o ST T e B B 0 T i 300.00
II:SLﬁéDﬂd ...... e el e as e v OIS HUIANBIVZEY T KMIID R MR it o el dia iy s stahismmiieo inse s e e e - 300.00
1l T e S el e ) Srein i e Al BT T ] SRR e ) A el e B S e T i o S ey ST~ By - e S e 100.00
7 Lo o T e I N I S ) i St a ey - S ) PR R, o e e R e T T ) T 200.00
L e A O s T YLy i il T B T e 1w 00308 B T e T T iy M e i T B i re, e b W o o bl s TR T b rmid e I 150.00
North Atlantic
BESOACIS-T1IT e s a iy i o R B e s St (e o Bl e o U e Tt T (e e ) s o i et e 75.00
R s d e n s e e d e e b Ol 5oy F T T R e e Ak e e S S A A S e L O IS e Y e S P 100.00
Singar
.......................... Spectrum Analyzer withaUR-3andaVR-41KHzt0275MHz ..........ccnivv......1200.00
PhiicaJSierra
470A-500 . veeareeanes... HighPower Signal Generator200to500MHz50watts ............. .. iiiiiinann, 1100.00
Polarad
-1 7 TR N S N yaee I PGSO DO G U AN R YT . « ¢ v scnaiocnsosons seaosssnoessssnssssessesassassssssld
1] T G e L e (e T T A L el B PO e M ol T A S U 150.00
|
Toll Free Number 602 242-891 electro lcg
- @
800-528-0180 ( ) 916 _ \ q’
(For orders only) 2111 W. Camelback Phoenix, Arizona 85015
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Toll Free Number

800-528-0180
electronscs (For orders only)
Polarad
I s o v s e e T i el e R R O T P ey PR e 500.00
RIS v 2 ol e ra e N L S S o i SIONE GENOrRIOr GO0 BT RN i rda e e T A D Ny a1 8 R e S D A Y A e 500.00
EI IR S N Ay s Tt n i b T i i i s T T e At RS e e R b e kAR TRt 3 oy S e e 500.00
l1’ 2% ........................... AT L E T T e e R e S T T e R I 500.00
GBI o < oo mies s s sinivd im0 o Calorimetric Power Meter with Dry Calorimeter8.2t0144Ghz . ..................... 300.00
Radio Ometer Cophenhagen
1 | G A R r e W W T T S T S SR T S ETRO ST R LOT L e o b in o b A e s e O e e e T e 6 g ey il e NS e 500.00
Ramcor
0 g S SIS I e Iy RO A O = ) & . s o e v wbim i o vy A, 3 b b 250.00
RCA
'#ELQEG ........................ SR VOH-ONIVEE . civiia s n e rii e e o P a4 o a3 B o 8 TR e a1k 75.00
o A e N L b T B T R SNy PR | UG L, S SRS 500.00
L e 10 KHz to 1100 KHz Crystal ImpedanceMeter . ... .......c.0ciivrrraninnnnnsannas 400.00
e T T L T T 25KHzto 1100 KHzCrystallmpedanceMeter . . . ..........c.ciiiiiceaseconannanens 500.00
SAPRABIHBITT. . o ooz ieesazasins Viagnet Chargor Wwith Translomier .. - . . F i saciiasaihis siacsissseadaes ¢ avasd esa 1000.00
Rohde & Schwarz
Lt P N P S e T e e Y T R Ly A L L YR e g 500.00
11 p L e S UHF Power Signal Generator 275102750 MHz20watts . ...........c¢coirereninnnnns 1000.00
Sencor
e T T P I D e COIOr CHTCHIEANBIEDT . .. ot i ne e o s e s o el sevene 8 w158 e e e 51 L7 e b s e 200.00
Siemens
%033215 ........................ 2T e e e ] (R | . KA ol 4 o = e T 8 R PR ST Ry A P b o s 250.00
ra
oot i T M e SR M, I Photo Research Spotmeter............... ) T e O e e e e d A 1500.00
Stoddart
PUNEER A o e s e s R R B IS O R U Y i e 2 b 18 e VA TR TR A R Y SATTaCal iy <3 g A e S T e T e e 200.00
b Ry e E B ST T L e G B S i e S e S e O S e A A I P A e (1 300.00
Teca Corp
L i Variable Pulse Generator & ChronavieMeter . .. ........... i imomnioennannnns 150.00
Tele Signal Corp
L Pl A LA ST O U O A T S T T T T R e R NS I oy LA A AT e s AT s R N T P T O W WP PN T 100.00
Telonic
SEREIRE woev Lora L La bl sy o ok L SN et peee e S L b L ) S o U S S R Sy 300.00
Tektronix
e e s m - 5 5-ble 50w s = e S n0 e MO EIOR AN PO TN < - o os o o atarclniale v = o s a0 4 o &' b e e ars 156 = 5w 5 o s oL des 0] wig-e 68 35.00
EIR T e om s e W A s e s AT e e BT T TR T T Y S SRR S8 et gy tem ey et A EP s 100.00
RS R YR | R A SR s e L L e e e s S e O S e s e e S e A LR e A UL £33, 25.00
e i e TSN e TN R T Gl e eI W e e e € R R | A - 50.00
P L Pk i s S i ke = e T e e ek SR el et W T Al R G L s B 35.00
e S i 7 i 1 o Sl R s s B 4 L e e S TR NP e 200.00
I = o o a2 e o P s g s V2 Yl b a s SRTAIIIING i = i e i s e s S s bR R R e R A B TeE e ST e e S T 200.00
) o VY AT e e T SR e TN 4 4 TEANSOUCET S SITAIM RN < o5 s w301 i0e 555 5 bl e o iasies 64 & 6 ol w-a 50 e Sla e Ble v 7e $ 10 0TI 200.00
Sty DO I S e N DNt e o 4 R 1L [ (] T Y T L s e S | 1 75.00
o [T oo (1A (0 S ST s A AT T e b L e O R e e T LI o U e U S Sl T T 35.00
B e ot s o i o ol 7 5 i o High GainBitterantial CoOMPAaFatar . « o tedVTRitiia bevan ais 4 emen 4 aaaiaksn s S-eekas 100.00
I N e AV SR T L 27 E S G 2 BRI ERE D - < s o s s e A R B T IR ANt o | 6 e F e i ¢l A b AT 200.00
e ey Differential Comparator Amplifier . ... ... cociiiiiiiiiiiiiiiaiiiiiiiiieiirsves 250.00
Ty L e R SR AR L Y Sampling Unit with350ps RisetimeDCto1GHz . ... it iierannns 300.00
T Frob e il ] RN | L e b e s S N e | AR 75.00
R e I O ERE o ia 52 i [B 6 0 A e rice & b b b Pove g e il on I e v e e bbbl R DU 5 53 L8 T T 75.00
e o a ol 1 75 (Y mYaaz m) v - TIMS EASe ORI SRR - - i e R i e e e R eV e e e W e e 200.00
R oo s b o iy o 8 WA RO R I DM o T s sl ot oo i s B e e Ve iis B o e la S 1A sle. o i i oo oo 505 ST b T A 75.00
R e i b DR R IS Dual Trace Sampling DO IO 1GHZ ... ...cvvrrmnminrnnesenssrrossasonsansaansessans 250.00
0T L S G S L S Dual Trace Sampling DC IO BT MHE . ... e r it rertnsrssnsssreanessnsrenes 200.00
T s e e e W R T S SR e e e Programmatie SampHNg oWeBD . . . .. . it aaeviesossssanssianssssaaissers 300.00
BB Chm e e e i e s s e e rars D BN SR T o i i e R e R e e R e B B e e ST e e e 200.00
T e e e e e e T RN SIBB 150 505 o 3 s G e s A e R B I s e aia i a v e s a e e A u A e u o W ale e n's 250.00
451/4S2/4S3/5T1/661 ... .......... Sampling Scope with Dual Trace Sampling
e e R T o B I A PR 1000.00
A e e o VT Al ADITIOT D FO BO IRZ . . o aioisae viaies s i s moicis sse o sln 4 5 i m aiio (a6 % ey e e wie e Bie T e 450.00
BRI i =t ma e e T e e T RO Al AIDITION « < e v st i s e T et (57647 600 e b S o M AN NN e SIS R 250.00
MR o i ta ntaaars faree siee s s ianiavas DN BRI e b Ao A e T e T AT ThEE SR B s TR AN o ' a n ey g e e b AR (o g 250.00
e R i BrTe] e Tigara T b Ty o VR R b | A S R A A eI e 200.00
iy O O R . | Oscilloscope Same as 531A with Dual Trace PlugIn15MHz .. ................. .. ...300.00
RM3BA .............000:2::.... Oscilloscope Same as 535A withDualTracePlugIini5MHz ...........cciviriniinen 300.00
BT I ot en o e e e e Oscilloscope Same as 541A with Dual TracePlugin30MHz . ........ ... 350.00
B L e ol srw bl W e e st i b le §4 e ] A N R R e e G e e, A T L e QR VP AP P A S SR P 50.00
RNV AT < o, e, v e, crocs It SOERENG S iw s k o L v he e O LI G T et T 5. 0 0.0, 0 e e v ko e 8 4% S b o oty 50.00
A I S B VR I DR T MY . o ovn o wiilie s eomn s e h stom o i p el o fa e w1 e S 2 4 4 20.00
e M or R - - T A R Y Tt 0 25.00
BUBEBE . - o .o Ve e BRI T e R L P P R P () e I 30.00
R o s 1 a v g 4 211 L RO T e o | o i e T P gk G Y ¥ A i s Vi ) VBT g Ve T 14 75.00
PR < 5 4. 5.0 v b s e bies sy TiRBE e T g e R e T A Rt e e Ry e L M 20.00
cn N R N S T b R N o e S 45.00
R I T T L . L R Y v L e 65.00
e S LR B A PIOGIEATEDO oL SETIA B GBEIA .. .o icia s ieesmiaisioes s e e siiassismme pasdamntss 65.00
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Tektronix
1 T A TR R I R P A PO DS IR DI . o oo e s o o v e i i e e o e i & e TR e e a8 90.00
S e e R I e P FL At I A i T R L e e AP Y R e P R S P AP P SO g R o S v PRy e 75.00
A o e e e T D Pl v ST AR EHENOTHEIDE - o et as t eI R R s st ey v e ek A AT E A v A 50.00
g o e RS S G e Cadhpr e e T e o T T S A O T WA O P N I el e L 50.00
5o T e AL P ey S o Y A ORISR EBIEADINEIB . =t s e s R ottt e A= s A i i n T am 5 B g e, a4 20.00
B P Tt o e e e T e IO T DN TN . o i e s e an e e et 8 e R B T i a e v p 1 o o w e el e R 75.00
N i o A et T A e T R OO I ot e e e B e i s b T g il e e ) e s e e T R 150.00
S R e P G S PSS e s TROOSr COUIDWRAIMNIL c3a s o i ik i e et v e e v st a b e To e s 3 i v e e e 75.00
i Tt I S I X i T T P N L | e VO T ol S S SR S i S e 200.00
B I T e e o Oscilloscope with Dual Trace Plug In 15 MHz .................................... 325.00
ORI ) 5t e v a e e b b e AT OscllioscopewithDual Trace Plug in 1 MHMZ . . ..ot i it ineasossnssssssssssanensa 375.00
R e S e Qscllioscopewith Dual Trace PIUG IN BB MHZ . .. o iicv i vanmeinimesnvaisssessssaesisnse 350.00
I a7 s e e e B e ety I e e OscllioscopewithDual Trace PlugIn 38 MHZ. . . ... iiiniienaessianssanassnss 400.00
L A R T T S N Oscilloscope withDual Trace Plugin30MHzZ . ....... ..ot i v srnnrronnasanasess 450.00
O e R L R Dual Beam Oscilloscope withDual TracePlugIn33MHz . ... ... irinnnnn. 500.00
o T e N T e T [ A R OB GO T MIIRE: o s e Soate o Sie a6 i e s Bl S aa i o e T Ol M s 100.00
AR o s e AT T OEGINOBOURE TOMHMHE SOIMO BB BBY - - . oo e v s v wleeib e e oate e ie e 4 a5 e e e a4 5 e e 100.00
S R R N NS e s AT LIBCINOBCODS 10 MHEZ SEMB RB O TA . i iinleinahessssnnineiesneasieses st 175.00
STy | T e e e S e P R, G e ] S e e e e I P o i e et ek e e £ b 250.00
LT el R PO PN SPIt SCreon Storage OSCIHIDBCOPE. . . - . . - oo v v ccrassvasasennsnssnsesesnsssssssends 450.00
o R R e R s e T OscilloscopeSameas 565 DualBeam 10MHZ . .. ...t it ieiiancanannnsans 650.00
L A o Py o AL En Oscilloscope with 81 AdapterandDual TracePlugiIn . ... ... i 950.00
b e TR e s R S e SR DB - oo ah s s ar ek v o e Ve AblE e ala e e e 6 a0 s e v d B 5 e wa e R e a e SlEe £la 250.00
R I R e T LA L e oy v T T A SRS e - e R S LR | S T S TN R e 1000.00
¢ 75 T o P e T R T T A D e T e S s e R T R o | TR ) el 1500.00
gy ety e a0 VRt TONC DN b M S 5 Ty e R T Ty e e e R 100.00
ERE=OOR DRI . o oo o s s e AL aviacalets R RO AT R . i o e o 2 e b, gl AN o o A 0 4 o [ AL W o e ik e 0 SR e 4R 100.00
DT oo o i A s R S G R OB P a0 oy b o e s et i it o o b R AT o e i g B e B e o e e et a A ) et 100.00
TIC
B |67 AN e e e S S EINIE P B BT HRON o omitrvis i G rid o S a2 B R e SR b e e T i i B A e e Ll 200.00
NN s e T e e ve i A e rensia e EME SDEBH INQCRION ATRDIBE . . o ool e aa el a d i ere ois  aie e o s o e e 6 a5 e e e Vel a8 200.00
Teradyne
L B o e e e Analogical Circult ToStar WItR BOAINAS . < . <. cvomin e s osa sin s eomne s smsm e5e ems e 500.00
Texscan
e o ey i e SWEaD CGanarator SDD 10 TODD IIHIZ . . o v o v adisauinins + ooims o e sarese e s e s sia siea s e o8 250.00
e R P U A LV oWeeD GeNeralor JUD O A MIHLE . . . . . . i ccictainnaionsassnsansssnssssamanaes 100.00
Theta
L e R I ey S O P TN TN IR . v oo o a6 b L) ATl B AT T e a1 T e P A i) 54 e 75.00
Wandel u Golterman
LR B LRSS oo v s v e alaanisaise Measuring Set For Group Delay Attenuation
and Receiverand Attenuation Generator .........c.c.ccvvversennsssassrnsonesns Make Offer
Weinschel Eng.
i e e L Py o1 A T IO D Al D RO L . L s 5iats o el ar e Ay e e o o T e S T e At A e S s earars 100.00
L P R R R o A AT G S S L N O . o o i et e T e e e il S AL e i g R R 0 i T m e T a2 100.00
I s e T i e T e e e Gl g g o )10 3] O AR aia o SRt M LR L L S et LSt AR T, P TPPA E  Feg  NA L 100.00
Western Reserve
RS RIS s ssiniare e 5 s T e e L e A Ot L, 200.00
Wiltron
321/322/326/327/640G50 .......... Phase & Amplitude Indicator with Local Oscillator
2.5 to 100 MHz, Time Delay Unit, High Resolution
Time Delay Unit, MOGUIRtIOM EINIT . . i o i saniinie s liiens e s siels s e w s uis's slaisios s sue 750.00
R s e o e bl e e e e e v ek SeeD GoNarAIOr IO DD MY | v v in et s s re e S L ATa m aah A e ls alaTh A el 2 aa e s 750.00
LATE ADD ON's
Textron
IR e v oo e aara e v s e el e e e T RIDCONIE - - - < amssva s o ainied o/l oiniais s a/s)s w/e v 6 616 RTorara o o b hre VA & o am e e e a a o 200.00
All prices are in US dollars. All equipment shlp air freight or UPS FOB Phoenix, Arizona. All equipment working unless otherwise
stated. 60-day warranty on all equipment. We do not take P.0.'s unless COD, or check with order. Manuals not included, but some in
stock at a small charge.
Toll Free Number 602) 242 electronics
= »
800-528-0180 (602) 242-8916 ™ | n
(For orders only) 2111 W. Camelback Phoenix, Arizona 85015
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a monthly feature by
IRWIN MATH, WA2NDM

——M@i’s Neltes——

A LOOK AT THE TECHNICAL SIDE OF THINGS

B efore beginning this month's col-
umn, | would like to apologize for the
short lapse in Math's Notes. | had
some last-minute details that had to
be completed pertaining to a new
book that | have just finished and |
simply ran out of time for this col-
umn. The new kook is called Wire and
Watts and ‘is being published by
Charles Scribner's Sons of New York.
The book should be available some
time in January of 1981. Those of you
who are familiar with my previous
book, Morse, Marconi and You, will be
pleased to hear that it is written in the
same style and format as that book,
but is oriented toward basic electrici-
ty rather than communications. At
any rate, the book is finished and we
can now hopefully get back to Math's
Notes.

This month, | would like to discuss
a topic that we have gotten some mail
about, and that is scrambled “pay
TV" type signals. While | am not
familiar with the legal aspects that
apply to equipment for receiving and
unscrambling these signals, there is
certainly nothing wrong with explain-
ing the way that the actual scrambl-
ing is done, as it is quite interesting.

Most readers of this magazine are
familiar with the methods of commer-
cial TV transmission, and fig. 1 is a
diagram of part of the so-called com-
posite video signal as normally
transmitted. The figure shows two
lines of video with the sync and
blanking pulses. As you know, the
sync pulses lock the 15.75 kHz
oscillator in the TV set so the picture
is stable, and the blanking portion
eliminates the retracing of the
horizontal scanning lines. The way
that this composite signal is
prepared for transmission is shown in
fig. 2. You will note that the sync
signals are actually added to the
video signals by a special "‘adder” cir-
cuit. The sound portion, on the other
hand, is a standard f.m. system.

When these signals are transmit-
ted and received by a standard TV
set, the sync signals are detected and

5 Melville Lane, Great Neck, N.Y. 11023

_—Horizontal syne pulse

100%

15%

i b L

10% [highest video level)

il o

12% {lowest video level)

\~ Video information

0
-———— Horizontal blanking pulse

Fig. I- Two lines of video information as transmitted by a normal TV
transmitter.

Adder circuit

Video from
cameras, e1c.
Video

ﬁ

amplitier I

vertical sync
generator

Harizontal and

AM modulator

T

RF oscillator
(carrier)

RF amplifier

Audio

portion of

rogram
s Audio amp

» FM modulator

‘ RF amplifier

RF oscillator
{carrier)

Fig. 2- A normal TV transmitter arrangement.

used to synchronize local oscillators
so that the appropriate video informa-
tion is displayed on the CRT at the
proper time. The sound Is received
much in the conventional way that
any f.m. signal is received.

To accomplish effective picture
scrambling, all that is necessary is to
somehow do something to the sync
pulses so they cannot normally be
received. In that way the local
oscillators will not lock, and a
distorted picture will result. What is
actually done is shown in fig. 3. An at-
tenuator is inserted in the sync signal
path of the transmitter so that the
level of sync applied to the adder cir-
cuit is less than the highest video
level. The video signal that results

from this operation is shown in fig. 4.
Now when the TV set tries to lock on-
to sync pulses, it only has actual
video information present, and there
is nothing for the local oscillators to
lock to. The result is that the picture
is totally unsuitable for watching.

To further complicate matters, the
normal f.m. sound is mixed with a
separate sub-carrier, usually at 15.75
kHz, so that the resulting audio goes
from 15.76 kHz to 30.75 kHz, rather
than from 0 to 15 kHz. Since the audio
bandpass of the receiver does not
ever extend to the first 15 kHz, there
is also no audio.

When both “scrambling” methods
are in use, the entire channel is non-
usable. The decoders normally sup-
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video —J

Adder circuil  j———p{ AM modulator |
video L 5 RF amplitier
amplitier
] E Sync attenuator
Horizontal

SYNC generator J

Fig. 3- One method of sync suppression.

_ Surpressed sync and blanking signals

— Highest video level

Fig. 4- The resulting “scrambled” TV signal.

plied (for the monthly fee) in function
reproduce the proper sync pulses and
decode the audio. Since, as | have
mentioned, there may be legal pro-
blems with publishing decoding cir-
cuitry, this area will be left to the
reader to think about. The result,
however, of using a decoder is, of

of a couple of variations that are in
use. If you are really interested in this
type of scrambling, you might wish to
connect an oscilloscope to the output
of the video amplifier in an old TV set
and observe the actual waveshapes
to determine just how the system in
your area operates.

[ HIGH STABILITY

CRYSTALS FOR
FREQUENCY ——

ORTIME —uvuL

USE THE BEST
BUY
JAN CRYSTALS

« CB
« CBstandard
» 2meter
* Scanners
« Amateur Bands
« General Communication
* Industry
« Marine VHF
« Micro processor crystais

send 10¢ for our latest catalog.
Write or phone for more details.

Jan Crystals
2400 Crystal Drive
Ft. Myers, Florida 33907
all phones (813) 936-2397

easy to charge

I'I'II'HH charge W
- .*‘ s
I

CIRCLE 7 ON READER SERVICE CARD

Reach Out!

just like adding a 10-watt amp
to your 2-meter hand-held...

course, perfect signals. Until next time,

" In conclusion | would like to point
| out that the method explained is one

TWO REALLY
GREAT ANTENNAS

THE JOYSTICK VFA (variable Freq. Antenna) claims unbeaten
scoring over commercial and/or conventional antennae.

® Simple, rapid erection®Not only &band but CONTINUOUS
05-30Mhz., incl. BC & MARSe Omni-directional @ Substantially
Harmonic FREE @ 1,000,000 miles per watt, world record! ® Poor QTH's
enhanced! CLIFF DWELLERS DREAM ANTENNA!e® QUOTE from
RADIO Z5(South Africa) A remarkable antenna with great possibilities
its physical size makes confined space operation a practical
proposition”

SYSTEM‘A’$110.00

SYSTEM‘J’ $130.00

UP-DATE FOR THE EIGHTIES
NEW JOYMASTER

You get all the JOYSTICK VFA top-notch capability plus the
JOYMASTER BONUS of EARTH INDEPENDENCE. This new system
gives you TUNED ARTIFICIAL EARTH radials on ham bands 80 thru” 10
Now snap your fingers at 99% of QTH problems!

SYSTEM ‘UJM1’ $147.00 150 W.P.E.P. &/or

Receiving only
200 W.P.E.P. &for improved

i ’
SYSTEM ‘JM2’ $162.00 °%°'RER &orimpr
JOYSTICK VFA OWNERS, update your system to JM1/JM2 for
$86.00 and $101.00, respectively. Rush Mastercharge/Visano. or check of
request FREE literature. All goods assembie easily fromthe pack — then
you have your REALLY COMPACT ANTENNA SYSTEM. Matching
ATU's. Air mail cost incl

PARTRIDGE ELECTRONICSLTD

7. Partridge House,
G3CED Broadstairs, Kent, England. G3VFA

Tel: 011 44 0843 62535

73, Irwin, WAZNDM

® True % wave gain antenna

® Dramatically boosts reception as well
as transmit range

® Individually tuned matching network

® Base spring/tuned coil protectsradio as
well as antenna from accidents

® Extends to 47", telescopes to only 8"
® BNC connector fits most current hand-
held and portable radios

® Better than 1.5:1 VSWR across the
entire 144-148 MHz band

® Only $24.95 from your dealer or
postpaid from VoCom

{(lllinois residents please include 6% sales tax)

Ask about our 25, 50 and 100 watt amplifiers for hand-helds

YoCom |

PRODUCTS CORPORATION

65 E. Palatine Rd., Suite 111
Prospect Heights, IL 60070

(312) 459-3680 E

Dealer Inquiries Invited

150 W.P.E.P. &lor Receiving only

S00 W.P.E.P. &/or Improved
Q Factor Receive

Please send all reader inquiries directiy.
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a monthly feature by

BILL WELSH, WéDDB

—\NeoVideg————

“HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Tidbits

Tha September 1980 potpourri
Novice column produced a very
favorable response from a few
readers. Consequently, this month’s
Novice column is another collection
of miscellaneous items. It is always
difficult to find room for the tidbits of
information when so much space is
occupied by major articles. One dic-
tionary definition of tidbits is that
they are choice pieces of news. | hope
you enjoy this month's column and
benefit from reading it.

Eyeball QSO

Ed Nissen, KAZEBP, of Pacific,
Missouri is one of several recent
visitors who were kind enough to stop
in while in my area. The other visiting
amateurs were all from Southern
California. If you are going to be in
the Los Angeles area, | hope you will
call or visit. The telephone number is
213-842-1863, and the address is 2814
Empire Avenue, Burbank, California
91504. If you can spare the time, I'll
show you our fine local amateur radio
club, WELS.

AFRTS—
Shortwave Listening

Many amateurs first become in-
terested in radio due to listening to
distant stations on the standard
broadcast (AM, 535-1605 kHz) band.
As the daytime-only stations close
down and the reception range
lengthens out in the evening, it
becomes possible to hear stations up
to several thousand miles away. This
form of DX (distance) listening
sometimes gets a listener interested
in shortwave listening. Most of the in-
teresting shortwave listening occurs
in the high frequency range, which is
J to 30 MegaHertz. A popular series of
h.f. broadcasts with SWl'ers is the
programming offered by the Armed

2814 Empire Ave., Burbank, CA 91520

This is Tony Ceccoli, M1C, of Dogana
in the Republic of San Marino.

Forces Radio and Television Service
(AFRTS). Their broadcast frequencies
are .changed in March, May,
September, and November of each
year. The current frequencies can be
obtained by requesting them from
AFRTS. The annual AFRTS broadcast
schedule is also available at no
charge from AFRTS - Washington,
1117 North 19th Street, Pomponio
Building, Suite 300, Arlington,
Virginia 22209. If you want a verifica-
tion of reception report (QSL) card for
an AFRTS broadcast you hear, send
your report to the same address. Be
sure you state your name and ad-
dress, plus the date, time, frequency,
program subject, signal strength, and
intelligibility of the broadcast you
hear.

Time Signal Stations List

The October and November Novice
articles about worldwide sources of
code practice included a brief table of

time and/or frequency stations. A few
readers suggested that others might
like to know about the 52-page list of
time signal stations that is published
by Gerd Klawitter, D-4430 Steinfurt,
Ochtruper Strasse 138, Federal
Republic of Germany. | recently pur-
chased the ninth edition of this list at
a cost of $4.50, including airmail
postage fees. The price is one dollar
less for boat mail, but that can be
very slow,

Novice DX Net

Al Fetzer, WDOEJE, advises that
the Novice DX Net began operations
at 1430 UTC (6:30, 7:30, 8:30, and 9:30
AM, PST, MST, CST, and EST, respec-
tively) on Saturday, 11 October 1980.
Al is a Novice DXer who already has
122 countries confirmed, and he ran
the National Novice DX Net last year.
The net frequency is 28,103 kiloHertz,
and DX amateurs are invited to move
down to this frequency to help make
operating a lot more interesting for
Novices. Net Q signals will be used,
so become familiar with them. These
special signals appear in various
ARRL publications, as well as on a
separate ARRL operating aid. They
are also detailed in the February 1980
Novice Column of CQ. If you want a
data sheet about this net, send your
request to Al Fetzer, WD9EJE, 1444
Wilmette Avenue, Wilmette, lllinois
60091. Remember to enclose the
usual s.a.s.e. (self-addressed,
stamped envelope) with such a re-
quest. Net control volunteers are
needed in as many countries as
possible, plus in different parts of
this country.

DX Organization

Many Novices are avid DX'ers who
spend most of their operating time
chasing contacts with amateurs in
foreign (DX) countries. Even those of
us who are not real DX’ers enjoy oc-
caslonal contacts with DX operators.
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If you are really interested in DX, you
may be interested in supporting the
International DX Foundation, which
promotes international goodwill and
increased DX operation. A single
copy of the IDXF Newsletter can be
obtained by requesting it from the In-
ternational DX Foundation, P.O. Box
117, Manahawkin, New Jersey 08050.
As usual, it is best to enclose a self-
addressed and stamped envelope
(s.a.s.e.) with your request. It might
help to suggest that it would be great-
ly appreciated if DXpeditions would
devote some time to Novice band
operation.

San Marino—Rare DX

One of the rarest DX (foreign) con-
tacts for American amateurs is tiny
San Marino, but Tony Ceccoli, M1C,
does his best to make it available.
Tony operates code and voice on 10,
15, and 20 meters, including some
time in the 10 and 15 meter Novice
bands. He has worked more than
40,000 contacts since becoming an
amateur in 1973, with more than half
of those contacts with American
amateurs. He is often on 15 meters
from 1400 to 1600 UTC and his 20
meter operation usually starts after
2300 UTC. Tony wants to provide a
San Marino contact for as many
amateurs as possible. If you contact
him, please limit your transmission to
your name and QTH (location), plus

Bob Carbonell, KA2CNM, helps keep
Ozone Park, New York easy to con-
tact on the Novice bands. He is a
32-year-old credit analyst who has
worked for Dun and Bradstreet for the
past 11 years. His main gear is the
Kenwood TS-520-S Transceiver. His

antennas include a 3-element
10-meter beam and a 60-foot dipole
that he uses on all bands with a
homebrew tuner and open-wire
feedline. Bob has 23 countries and all
50 states confirmed, and he par-
ticularly enjoys operating the 10- and
15-meter bands in the late afternoon.
He credits the CQ Novice column
with helping him get started in the
amateur radio service. His wife is still
active in CB and Bob is also a
shortwave listener.

his signal report. Do not drive DX
(foreign) amateurs out of the Novice
bands with long transmissions. Some
of us make an extra effort to get DX
amateurs to operate in the American
Novice bands. Most of these fine peo-
ple are glad to slow down to any
desired speed, so do not hesitate to
call them, no matter how slow your
code speed is. Please do not waste
time with information about your
equipment, antenna, and weather.

Novice Band DX Operation

Donald Simmonds, KS5BDX, makes
it a point to do some of his DX
operating in the Novice bands. During
his September 1979 operation from
Montserrat, he provided many
Novices a contact with VP2MFL.
Donald advised that the went through
a nightmare handling the QSL cards
for the Novices he contacted, and he
advises Novices to read the January
through March 1979 Novice Column
article about QSL cards. If nothing
else, remember that busy operators
prefer to QSL via the bureau. If you
wish to receive a card by direct mail,
send a self-addressed envelope with
your card and check the information
on your card to be sure the date and
time are correct. If the DX operator’s
QSL manager is located in this coun-
try, attach first class U.S. postage to
your self-addressed envelope; if he is
in some other country, enclose an In-
ternational Reply Coupon (IRC),
which can be purchased at post of-
fices. Most of the operators unders-
tand how anxious a Novice can be to
receive a card from a DX location. If
they did not want to help you, they
would not be in the Novice bands.
However, they do not want to spend
possible operating time addressing
cards. Appreciate their efforts on
your behalf and make it as easy as
possible for them to send cards to
you. | have been to the DX station and
| know what a problem QSL cards can
be. | also remember how | felt when
someone would make a long
transmission while several other sta-
tions were impatiently waiting for a
contact. Keep contacts short to let
the DX operator work as many sta-
tions as possible. Time is extremely
valuable during DXpedition opera-
tion. Do not send information about
your weather, equipment, or antenna;
just give a report, your name, and
your location. Similarly, do not iden-
tify more than once at the start and
end of a transmission. If you are
familiar_with the use of the break
signal (BK), use it to eliminate iden-
tification after the contact has been
established; it is legal as long as the
associated transmission is less than
three minutes long. Keeping each

This is 32-year-old Karel Karmasin,

OK2BLG, of Hodonin, Czecho-
slovakia. He started as a shortwave
listener in 1963 and progressed
through Novice by 1966. Karel has
had more than 50,000 contacts as
OK2BLG. His homebrew all-band
250-watt code transceiver is to the
left and his homebrew s.w.r. meter
and digital readout are above the
Otava 77 Transceiver. The unit in the
lower right corner is a memory keyer.
Class C (Novice) amateurs in
Czechoslovakia are permitted to run
up to 25 watts on 10 meters, and their
code band is the same as the Novice
band in this country, 28.1 to 28.2 MHz.
Their Novices also have code (only)
operating privileges on 160 meters
and 80 meters (3525 to 3600 kHz).
Class B OK licensees may operate all
bands and modes up to 150 watts in-
put. Class A OK operators are allow-
ed to operate all bands and modes up
to 500 watts input. Most OK activity is
on code. Listen for OK2BLG about
0400 UTC near 21,140 kHz when 15
meters is open between America and
Europe. Karel is also on this frequen-
cy about 1800 UTC Wednesdays.
When 10 meters is open between
Europe and this country, he can be
heard around 28,140 kHz about 1800
UTC. OK2BLG worked about 120
American Novices on 15 meters dur-
ing 1980. His present antenna is a
2-element HBOCV array, and he is
erecting a log periodic that he plans
to use on several bands with low
power. There are about 40 amateurs
within a 30 kilometer radius of his
South Moravia location, and he is ac-
tive in the local club. They plan to use
some ideas taken from the Novice ar-
ticle on running amateur radio shows.
As is true in many countries, it is
more difficult to obtain an amateur
radio license in Czechoslovakia than
in America, but they may appreciate
their privileges more since they work
harder for them. Listen for OK2BLG,
because Karel wants to contact you.

contact short enables the DX station
to work more contacts and that is the
object of any DXpedition. The
preceding abbreviated contact
system does not apply when a station
answers your general call to all sta-
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HAMS - call for our
free catalog PC-80

DEALERS - join over 400
dealers world-wide. Call
us today for no-risk deal.

HAMFEST MANAGERS -
UNADILLA cooperates!
Call us.

US - TOLL-FREE 1-800-448-1666
NY/Hawaii/Alaska/Canada -

COLLECT 1-315-437-3953
TWX - 710-5410493

or Bonnie, or Emily.

Ask for Hugh Gunnison, WA2ZOT,

at your dealer
2

i b F LONDON: AMCOMM 01 804 1166
the Big Signal ﬁ’ VICTORIA: Scalar 725 9677
W2AU CONCEPCION: Telecom Trans Chile 25471
Balun BUENOS AIRES: Multi-Radio 773-1266
| COL ANAHUAC:  Radiac 2-50-32-40
ﬁ »/ HELSINKI: Erikoismediat (90) 611258
-i_r % .
the Old reliable
W2VS Traps
For over 20 years, the choice .

of Hams, Armed Forces and

Commercial Communications - world-wide.

5-Band
”.‘Ei Antenna
] \ Kit
| .

=
h e

s

UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY

FULL POWER - QUALITY
HAM ANTENNA ACCESSORIES

13057

CIRCLE 33 ON READER SERVICE CARD

-Lo-Pass Filter 2000W
-‘Quad Parts

-Baluns / Traps
Insulators

‘Wire & Cable
Connectors

tions (CQ); many of the DX operators
like to chat.

Donald will be operating from VP2A
(Antigua and Barbuda), VP2K (St.
Kitt's and Nevis Islands), and VP2M
(Montserrat) on 23 November
(2000-2200 UTC) and 25 November
(0100-0300 UTC). This Leeward
Islands operation will be on 21,150
kiloHertz. He may also operate at
other times on other Novice frequen-
cies, but he promises to at least keep
the stated schedule.

Donald is QSL manager for TGOML,
VS5AR, 3B8DB, and his own VP2A,
VP2K, and VP2M operations. His 1981
plans include code operation (in-
cluding Novice bands) from FP8 (St.
Pierre and Miguelon Islands), EA6
(Balearic Islands), C3 (Andorra), or
ZB2 (Gibralter). Perhaps he will give
us his Novice bands operating
schedule after his plans have been
finalized.

If you are fortunate enough to con-
tact Donald from one of his DX ioca-
tions, | hope you will write a note on
your card thanking him for his con-
sideration and patience. | would
welcome similar reports of Novice
band DX operation, | help license a
few hundred new amateurs each year,
and | know how thrilled they are to
work DX. Frankly, I've never gotten

over that thrill either.

Amateur Radio Calendar

Large wall calendars with room to
note events of importance have
become hard to find. Consequently,
the Lockheed E.R.C. Amateur Radio
Club purchases 13.5 by 19.5 inch
calendars imprinted with large
Amateur Radio lettering, plus the
ARRL address (for information about
amateur radio). If you want one, send
three dollars and an addressed label
to W6ELS, 2814 Empire Avenue, Bur-
bank, California 91504. Payment can
be by check, cash, IRC’s, or U.S.A.
postage. The price includes U.S.A.
shipping. Calendars are mailed in-
dividually in sealed wrappers. They
are a great addition to a radio shack.

Comments Wanted

If you are either a prospective
amateur or a new amateur, | want to
know what you would like to see in
future Novice columns. Most of the
recent ones have covered a single
subject in detail, often requiring an
item to be split up into several con-
secutive issues. There is practically
no end to subjects that can be
covered in this fashion, and changes
occur that make it worthwhile to up-
date articles from time to time. Most
of the amateurs who write to me
about subject articles are not

Novices or Technicians; they are
usually General, Advanced, or Extra
class licensees.

The Novice column has been
devoted to a variety of small items a
few times in the last three years, as is
true this month. These miscellaneous
information columns have brought a
good response from newcomers to
amateur radio.

| teach amateur radio licensing
courses and | have an excellent set of
notes on the material | cover with our
students. Fhis material is arranged in
a logical study sequence and it is up-
dated as changes occur. Future
Novice columns could include infor-
mation that would help those who
wish to obtain any class of amateur
radio operator’'s license, from Novice
through Extra.

If you have an opinion regarding
the content of future Novice columns,
| will be glad to hear from you.

Code Tips

Art Ford, W2HAE, is an Extra Class
amateur radio operator with 48 years
of operating experience. Art has been
working the 40 meter Novice band
about two hours every day to meet
new amateurs and to provide them
with contacts and code practice. He
advises Novice and Technician
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' David Knapp, KASEDP, of Elizabeth,
lllinois, is an 18-year-old high school
senior, He received his Novice
license in April 1979 and upgraded to
General in March 1980. His first sta-
tion included a Johnson Viking
Valiant Transmitter and a Ham-
marlund HQ-145-E Receiver. His pre-
sent station features the Ten-Tec
Century 21 Transceiver. Dave has
worked all states, 27 countries, and 4
continents on code. His antenna
system consists of an end-fed ran-
| dom wire and a 3-element 10-meter
Yagi. Dave holds the 20 wpm ARRL
code proficiency certificate and he is
a League member. | know he par-
ticipated in the last Novice Roundup
because | worked him. Dave credits
previous Novice articles in CQ for
helping him get a good start in
amateur radio. He looks forward to
serving his community for many
years with his station and knowledge.

licensees to make a determined effort
to form each code symbol well and to
leave a space between adjacent
words. The excessively long CQ (call
to all stations) calls bother him, and
he strongly recommends short calls
with careful listening and tuning for
answers. All beginning amateurs are
urged to read the June through
August 1979 Novice columns cover-
ing code. That three-part article can
do a lot towards getting newer
amateurs started right on code.
Novices are urged to submit good
black-and-white pictures of
themselves at their operating posi-
tions. If your photograph is printed in
a future Novice column, you will
receive a one-year subscription (or
renewal) to CQ. A brief description of
operating activities and some per-
sonal background information are

needed with your picture.
73, Bill, WeDDB

C.W. ELECTRONICS SALES CO.

800 Lincoln Street Denver, Colorado 80203
AREA 303-832-1111

FEATURING THIS MONTH

In Stock For Immediate Delivery.

We Also Stock All Major Lines:—

ICOMe R.L. DRAKE ®#YAESU ®
COLLINS®ETO ® TRIO-KENWOOD®
DENTRON @« STANDARD ® ROHN @
TRI-EX® PALOMAR ® HY-GAIN @
LARSON ® CUSHCRAFT @ TPL @
MIRAGE e

;E ;u{

C W ELECTRONI
B0O LINCOLN ST..DENVER.CO. BO203
(303) 832-1111
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HIGH STRENGTH
FIBERGLASS

AVAILABLE IN A COMPLETE
RANGE OF KITS

Special Instruction Manual on
Kirk’s ““Super Quads” $2.75

e SUPERM

10 15 20 METER AMATEUR NET FROM $256.68

® 2 3 4 ELEMENT DUAL BAND
10 15 OR 10 6 METER AMATEUR NET FROM $150.42

® 2 ELEMENT 40 METER AMATEUR NET $523.50 2.3-4
® VHF 4 ELEMENT 2 OR 6 METER ELEMENTS
AMATEUR NET FROM $96.75 OR MORE

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE.

KIRK ELECTRONICS DIVISION
VIKING INSTRUMENTS, INC.

73 Ferry Rd., Chester, CT 06412 ®Telephone: (203) 5265324
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EXVAMECORINIER

Time Constants

Dick Bash is the Publisher of the now
famous Final Exam series of amateur
radio license manuals. These man-
uals, or test guides, are marketed
through Bash Educational Services.
The books have caused a stir in the
publishing world in that they have
forced some of us to rethink our defini-
tion of license manual.

Dick has prepared a series for CQ
which we are calling Exam Corner. In
this section he will take one subject at
a time, dissect it and hopefully teach it
with full understanding and compre-
hension.

An applicant for the Extra Class
license should understand how to
solve time constant problems. They
appear on the examination, and a
foundation in the details of the subject
will make your task of solving the pro-
blems that much easier and will also
broaden your understanding of elec-
tronics.

. A time constant is a term used 1o
. describe the number of seconds that it
takes a capacitor to go from zero
' charge state to 63% of its final value.
It is also the time required for the ca-
pacitor to go from a fully charged
state to 63 % of its fully charged value.
The time constant is found by using
this formula;

TC = RC
where:
TC = Time constant in seconds
R = Resistance in ochms
C = Capacitance in farads

So, if we have the following sche-
matic, how would we determine the
time constant?

*P.O. Box 382, San Leandron, CA
94577

- L ee— = -

BY DICK BASH*, KL7IHP

Well, our formula says to multiply
the resistance in the circuit (which is
250,000 ohms) by the capacitance
(which is 125 microFarads). Doing so
gives us 31.25 seconds. This means
that it will take 31'% seconds for our
little capacitor to charge up to 63% of
its final value. This is one time con-
stant and (in this case) one time con-
stant is equal to 31% seconds.

250K
—AMN—

+

= = 126mF

il

Now we can continue to charge up
our capacitor, After two time con-
stants (31.25 x 2 = 62.25 seconds) we
will charge up the capacitor the origi-
nal 63% of its final value plus 63% of
the remaining 37 % (or 63% + 63% of
37 %= 86.31% of the final value). After
3 time constants (3 x 31% = 93.75
seconds) we will have charged the
capacitor up to 63% + 63% of 37%
+ 63% of 14% = 94.93% of the final
value. After 4 time constants we have
built up to 98.13% of the final charge,
and after 5 time constants we have
achieved 99. 31% of the final charge.
Thus we can now say that in any cir-
cuit you will be within 1% of the final
value after 5 time constants.

But 5 time constants in this circuit

| takes 156.25 seconds or a little over
| 22 minutes. What if we wanted our

capacitor to charge faster than this?
Then we have two choices: We can
either reduce the value of the resistor
or decrease the value of the capacitor
(or both, but let's not make things
complicated!). If we replace the 125
microFarad capacitor with one of 0.10
microFarads, then we would have
250,000 x 0.0000001 = 0.025
seconds. Thus our time constant is

now about 3/100ths of a second, and
five time constants (the time required
to reach about 99% of the final
charge) would be 5 x 0.025 = 0.125or
one-eighth of a second. That's a big
change from 156.25 seconds!

What if we wanted to know how
much charge our original capacitor
would have after two time constants
(62.5 seconds)? That also has a for-
mula for it! It looks like this:

Final voltage =
Source voltage x (1 — 0.37")

where:

n = number of time constants

Well, by plugging in the number 2
for the time constant and the source
voltage from the schematic (48 volts),
we see that we would get:

Final voltage 48 x (1 — 0.37?)
Final voltage 48 x (1 — 0.1369)
Final voltage 48 x 0.8691

Final voltage = 41.4288 volts
There was nothing tough there (except
perhaps having to remember what to
do with the “2" when we were working
our calculator). So time constants with
capacitors are easy!

As it applies to coils, a time con-
stant is the time required for the cur-
rent to increase from zero to 63% of
its final value. The formula for use with
a coil is a bit different:

)

TC (coil) = L
R

where:
L = Inductance in Henrys
R = Resistance in ohms

That concludes our discussion of
time constants and how we work with
them. Any problems you encounter
now on the exam will surely be easier
to deal with, right?
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G.1.S.M.O.
2305 CHERRY ROAD
ROCK HILL, S.C. 29730
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IN ADDITION TO THE PRODUCTS LISTED ABOVE, WE ARE ALSO FACTORY AUTHORIZED DEALERS OR DIS-

TRIBUTORS FOR B & W, UNIVERSAL TOWERS, BERK-TEK CABLES, BENCHER PADDLES, THE NEW CES DIALER
AND MANY OTHER ACCESSORIES. OUR SERVICE SHOP, STAFFED BY FIRST PHONE, EXTRA CLASS TECHNI-
CIANS, OFFERS EXPERT SERVICE ON ALL MAKES AND MODELS AND FACTORY AUTHORIZED SERVICE ON

SWAN, YAESU AND KENWOOD PRODUCTS.
THE ssaviceoerr.  OIRIDER TOLL FREE!

1353 wite 800-845-6183

JGANG 803-366-7158
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{ RAPID MOBILE CHARGER 'SEE THE WORKS"

}The DEB-TED Rapid Mobile Charger is a g )
> constant voltage charger that will charge OUR EASIEST CLOCK TO D
Cyour batteries off a 12 Volt source in 4-6 ASSEMBLE! )
{hours. You may use the charger at all 6 Digits 12 or 24 Hour Format )
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¢ provisions for sensors and remote control switch. Programmable time oY v --'
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f. circuit activating when doors are opened. The alarm will drive a siren or )
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Benjamin-Michael
Portable Clock

The Benjamin-Michael digital clock
is ideal for proper logging in home,
mobile, or portable use. It features
24-hour military time with quartz crys-
tal accuracy, a large, easy to read LCD
display, and front-mounted controls
with hold switch that permits precise
setting to time standard. A single pen-
light cell provides one-year operation.
The clock is designed with attractive
aircraft instrument styling. Price is
$29.95. For more information, contact
Benjamin-Michael Industries, P.O. Box
173, Prospect Heights, IL 60070, or cir-
cle number 103 on the reader service
card.

Palomar 1750 Meter
Transmitter Kit

Palomar Engineers’ new transmit-
ter kit for the 160-190 kHz experi-
meters’ band operates at one watt in-
put power with a 50 foot maximum
antenna length (no license required

SHOWEASE

by the FCC). The transmitter is in two
parts: The main transmitter assembly
contains the frequency generator,
power supply, and the control panel.
It is located at the operating position.
The antenna tuning assembly mounts
at the base of the antenna.

All the difficult assembly and wir-
ing is factory completed. Wiring of
the kit takes about an hour with sim-
ple tools. Instructions are supplied.
The transmitter is for c.w. operation
but can easily be a.m. modulated if
desired. Price is $145. For more infor-
mation contact Palomar Engineers,
Box 455, Escondido, CA 92025, or cir-
cle number 102 on the reader service
card.

Grove Enterprises
Scanner Beam

Intended primarily for the hobby
scanner radio market, the Scanner
Beam is designed to work over the
continuous frequency range 108
through 512 MHz. This 7-element log-
periodic dipole array offers gain ap-

write for
FREE catalogue

: s pee )
QSL — CARD — QSL
AMATEUR RADIO STATION : ::: -- gat:ll.p:ima.
Address

LINITED STATES OF AMERIC

MIKE O'LAUGHLIN
P.O. BOX 7575
NORTH KANSAS CITY. MO 64116

Im: T575 North Kansas City, Mo. 84118

® Size - 3%2 x5

® Glossy Stock

® Standard Report Form-
(Back)

100 Cards $14.00
Additional 100 - $4.00

Order No, 410

Mail Check or i E
““*W'M

- |

proaching 8 dB above a dipole on high
band and u.h.f. An additional 15 dB
front-to-back ratio makes the Scanner
Beam particularly suited for long dis-
tance, weak signal directional recep-
tion. Average v.s.w.r. is 1.92:1. On low
band (30-50 MHz) the antenna resem:-
bles an omnidirectional vertical pole.

The antenna is constructed of heavy
duty aluminum tubing and has a uni-
versal offset mount. The beam sells
for $39.95 plus $4.00 shipping. A
matching coaxial cable assembly is
also available. For more information,
contact Grove Enterprises, Inc., Route
1, Box 156W, Brasstown, NC 28902, or
circle number 106 on the reader ser-
vice card.

Decibel Products
Broad Band Antenna

The Model DB-410 is a heavy duty,
light weight, high gain antenna for use
in the 406-512 MHz band. It is suitable
for mounting to the top or on the side
of a tower. Clamps for top mounting
are supplied, but an additional side
mounting kit is required (Model
DB-5012) for side mounting. The
DB-410 can be used as an omni-direc-
tional antenna having a maximum
gain of 9.2 dBd, or as an elliptical pat-
tern antenna having a maximum gain
of 10.4 dBd. The antenna will withs-
tand winds up to 100 mph. Since it is
constructed of metal, all elements
operate at DC ground, the antenna is
almost immune to lightning damage.

Dual and quad antenna models are
available which include multiple in-
dependent antennas on a common
mast, each with a separate feed line.
For more information, contact Decibel
Products, Inc., P.O. Box 47128, 3184
Quebec St., Dallas, TX 75247, or circle
number 110 on the reader service card. |
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SERVING
HAMS
BETTER!

North ... south...
east ... west

FIVE STORE BUYING POWER!

PHONE!
854-6046

CALIFE. CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW

All leading brands

ﬁ y in-depth stocks
' new used Qear

A

Bob Ferrero, WERJ/ K6AHV, Jim Rafferty, N6RJ
other well known hams give you courteous,
personalzed service

ALSO SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS ...

L aLPHa Irea :

Featuring E1* Alpha Amps for Christmos.

SAN DIEGO, CA 52123
5375 Kearny Villa Road (714) 560-4900

Figneay 183 4 Claremon Masd Bivd

Call for Special Prices!

ANAHEIM, CA 952801
2620 W, La Paima
(714) 761-3033 (213} B6O-2040
1 muhe g@al Knolis Barry Farm
BURLINGAME, CA 94010
999 Howard Avenue (415) 342-5757

5 mukpl SnE® o0 VON

OAKLAND, CA 54509
2811 Telegraph Ave. (415} 451-5757

Hwy 24 Dewdiown Lafl 2710 off-ramp

Z

Prices seeC) NuileeCt i CRANGS sednoul noboe
Casl ~ggaaesty aid s3ies las

VAN NUYS, CA 91401
6265 Sepulveda Bivd (213) 988-2212

San Dwego Ty 81 Vislory B
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J.W. Miller AT-2500

J.W. Miller Division of Bell Indus-
tries has introduced the automatic an-
tenna tuner Auto-Track Model AT-
2500. Power capability is 2500 watts
p.e.p., and frequency range is 3.0 to 30
MHz (including WARC bands). Impe-
dence matching is 10 ohms to 50
ohms resistive, and the direct reading
SWR meter reads 1.1 to infinity. The
direct reading power meter has two
meter scales from 0 to 250 watts and 0
to 2500 watts: front switch selects
FWD or Reflected Power.

A “Linear Disable” circuit protects
the linear from excessive SWR. The
antenna tuner is packaged ina 17" W
x 5% "H x 14"D cabinet. For more in-
formation, contact J.W. Miller Div.,
Bell Industries, 19070 Reyes Ave., P.O.
Box 5825, Compton, CA 90224, or cir-
cle number 108 on the reader service
| card.

CIRCLE 2 ON READER SERVICE CARD

Aluma’s Light Towers

Aluma Tower Company has
available a line of all aluminum main-
tenance-free towers. Because of
aluminum’s inherent corrosion resis-
tance and high strength/weight ratio,
the towers are easily installed and
need no further maintenance, They are
available in heights of 20 feet, 25 feet,
and a 50 foot crank-up model. They are
tungsten inert gas welded for strength,
and can be tilted over easily due to the
tower's light weight. For more infor-
mation, contact Aluma Tower Com-
pany, 1639 Old Dixie Highway, Vero
Beach, FL 32960, or circle number 104
on the reader service card.

Mirage All Mode
Low Power Amplifier

The B23 2-meter All Mode low power
amplifier is designed to be used with
all available HT's and low power s.5.D.
transmitters. It will provide 30 watts
output with 2 watts drive. The B23 Is
linear and may be keyed with as little
as 100 mw and as much as 5 walls.
Five watts input will give 40 to 45
watts output. It is packaged In a rug-
ged compact enclosure that may be
mounted anywhere or left unmounted
for portability. Frequency range is 144

to 148 MHz. Size is 4% "x4"x2Va" |

and weight is 1'% pounds.

The B23 comes with the company's
5 year warranty (1 year on the r.f.
power transistor). For further informa-
tion, contact Mirage Communications
Equipment, Inc., P.O. Box 1393, Gilroy,
CA 95020, or circle number 107 on the
reader service card.
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Pecos Valley A.R.S.

112 WEST FIRST 505-623-7388
ROSWELL, NEW MEXICO 88201

TEN-TEC
OMNED. oy SPECIAL $999.00
BRI o5 = ek e are i SPECIAL §729.00
CENTURY ........... e .. 319.00
ASOMNALIT . .. .o cvsenccvsranmaunes $ 379.00
AEA
MORSEMATIC ....... SPECIAL $179.00
oLt S ey G S i § 79.00
e o)) IS e AR e iy CALL
IO Y i e e e ey $ 48.00
HY-GAIN ......... 30% OFF LIST ON ANTENNAS
iCOM

L TR e e :
CGALL FOROTHERS . .....vcc.ivvasnasnasis

LUNAR, BUTTERNUT, B & W, ARRL, TEMPO
FREE SHIPPING MOST ITEMS MC & VISA
* TRADE-IN's WELCOME »
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YAESU FT-207R OWNERS
AUTOMATIC SCAN MODULE

15 minutes to in-
stall; scan restarts
when carrier drops
off; busy switch
controls automatic
scan on-off; in-
cludes module and
instructions.

Model AS-1.
$25.00

. -_
ENGINEERING CONSULTING

P. 0. BOX 94355
RICHMOND, B. C. V6Y2A8, CANADA

CIRCLE & ONM READER SERVICE CARD

GET ORGANIZED!

Herg s 3 sef ol 4 sturdy lled hal holds Over ! - —
4 years of your favorde 8%z - 11 magannes = =

4 MAG FILES $4.95
Send $4.95 phs §100
o posiags and handing o
DGM INDUSTRIES
P.O. BOX Ja8-H
DOVER, N.H. 03820 |

il
=51 |

Please send all reader inquires directly

| ORDER No. 186AE047

| Y N S 0. ROUTE 9N,

PLATTSBURGH, N.Y. 12801
Tel.: (518) 581-5700.

CIRCLE 45 ON READER SERVICE CARD

HOT DX INFO!"! _l
n

World’s Best Know
WEEKLY DX BULLETIN
Calls — Frequencies —Propagation —QSL Info
for those Rare and Exotic countries
SEND Business size SASE for sample copy
TO: THE DX BULLETIN
J06 Vernon Ave., Vernon  CT oansa_

Please send all reader inguines direcily
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Zero Bias
(from page 6)

business. The TV video recorder
boom will not put the others out of
business either. Who then are we pro-
tecting with the attacks on 605 and
what will be the price?

We have a basic freedom to receive
what is being transmitted. What we
do with the information we receive
may be up for scrutiny, but a basic
denial of the fundamental right to
receive signals is untenable. The
state of Connecticut will soon stop (if
they haven't by now) confiscating
those “illegal” 10 GHz receivers call-
ed radar detectors and refrain from
prosecuting individuals who are
“caught” with one in their possession
under the theory that they are being
used illegally to circumvent the law
even when they are turned off.

In California recently a law was
signed by the Governor which would
now make it illegal to even sell the
components to build your own
satellite receiver. Picture yourself
standing at the counter of XYZ
Distributors, or even a local Radio
Shack, trying to buy a 47K ' watt
resistor when suddenly you are
“busted,” indicted, and sentenced or
fined for illegal trafficking of satellite
components. Magazines reaching
California will have to be censored so
as to remove all ads for components
and by extension so will all teaching

- articles which in the long run may

teach you how to use those illegal
components. Probably to be on the
safe side, Governor Brown also
should close down the engineering
schools, technical schools, and some
of the libraries. You can't be too safe
you know.

So the rash of laws is promulgated.
It would appear that these laws are

. designed to intimidate, threaten, and

in some way act as a stop-gap
measure to demonstrate that there is
some action taken to “curb” the
potential menance. Something of
some value “must be protected.” This
is basically the same philosophy we
faced during the great amplifier
purge. Instead of protecting the poor
defenseless satellite industry from
the few thousand viewers, the poor
defenseless home entertainment in-
dustry had to be protected from craz-
ed amplifier owners. After all, think of
the $1.00 or $2.00 that might have to
be put into a bill of materials to
eliminate r.f.i. or make a better pro-
duct. It's easier to just ban amplifiers.

We seem to be a people who thrive
on new laws—the more the mer-
rier, ..regardless of the ultimate
damage. Amateurs are like everyone

else, with continued requests for
special *“laws" or considerations
from the FCC. Almost none of this
considered brainpower goes into pre-
sent or future enforcement. There are
laws that do exist to protect industry
from “theft of services.” If | copy
material off the “air” and mass pro-
duce it and try to sell it, | can be in
trouble with existing law. After all,
there was existing law in effect on the
illegal use of amplifiers, but it wasn't
enforced. The amplifier laws are a
good analogy to 605 in that we have
immediate feedback of the results of
“protective’ laws.

The FCC in effect “threw up their
hands' at Congress and mandated
an amplifier ban as a public
demonstration that they ‘“did
something.”"” What they were saying
tacitly was that Congress wanted
something from the FCC that they
(Congress) weren’t willing or able to
pay for, namely enforcement. In a
drastic move and grand gesture, the
FCC determined that the amplifier
ban would put a stop to the r.f.i. com-
plaints and halt the illegal use of the
amplifiers by unauthorized person-
nel. Well, time has proven that the il-
legal use is just big and the number
of complaints has risen since the
ban. Probably a new law will be sug-
gested to put a stop to this also.
Nothing, however, is done to support
the concept of enforcement. By the
way, | have mentioned in the past that
r.f.i. legislation has been pending in
some form or other in Congress since
1945. These laws which put the onus
of responsibility and culpability on
easily identifiable companies have
never seemed to gather momentum.
Who exactly are we protecting and
from whom?

Well, back to 605. If 50 state
governments and a federal govern-
ment want to create 51 different laws
and interpretations for the same of-
fense or deemed offense, then who
am | to argue? After all, all of these
legislators need to keep creating
heroic laws and statutes in order to
put food on the table. Lawyers need
employment, and what better way
than to spend several years on the ac-
tual meaning of where a comma is
placed. Why should anyone take any
of this seriously when in fact none of
this can actually be enforced.

Well, when that W6 reaches furtive-
ly for his (or her) 47K V4 watt resistor
and feels the cold steel handcuffs
snap around his wrist and hears his
sentence and is finally shipped off to
San Quentin, then and only then will |
believe that the government is finally
putting our money where their mouth
is.

73, Alan, K2EEK
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SPECIAL OFFERS
NCOS5- $59.95, 11C90 - $14.95,
MRFOI - $3.95, 95H9O - $9.50

Dan’s Got It All!

COUNTERS ARE REDESIGNED WITH A
FREQUENCY STANDARD OUTPUT AND
NEW CABINETRY AT SAME LOW PRICE.

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE. HAL-800A 7-DIGIT COUNTER WITH FRE-
QUENCY RANGE OF ZERO TO 600 MH2 FEATURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERC
SUPPRESSION. TIME BASE IS 1.0 SFC OR .1 SEC GATE WITH OPTIONAL 1C

- SEC GATE AVAILABLE ACCURACY = 001%, UTILIZES 10-MHz CRYSTAL §

@_ICOM PPM. COMPLETE KIT i iU s Py g ke .. $129

e -300A 7-DIGIT COUNTER (SIMI TO HAL-600A H FRE —
lcom 720 HAL DIG ER (SIMILAR TO HAL ] WIT E

QUENCY RANGE OF ZERO TO 300 MHz. COMPLETE KIT .. .. 5109
HMAL-SOA B-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OB BETTER AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON

,ﬁ.’. = ‘7‘?_* Sl S = Trio- DEMAND FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND
| c | 2 gt | ONE ON PANEL FOR USE WITH ANY INTEANALLY MOUNTED HALTRONIX
-~ ¥y |- .l I Kenwood PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 1.0
. b = = - SEC AND 1 SEC TIME GATES ACCURACY = .001%. UTILIZES 10-MH:
] TR-2400 CRYSTALSPPM. COMPLETE KIT ..o i aiaas $109

Also In Stock: r NOW AVAILABLE: 2304 MC DOWN CONVERTERS
: TS-830S Factory Wired & Tested R RN e s M e $159.95
BE&EW Telex In Kit Form . . . . | _ $89.95

HAL/79 Clock Kit FREE with eﬁéfj{ Counter
Plus A FREE In-Line RF Probe.

PRE-SCALER KITS

CDR MFJ
CushCraft Bencher
HyGain Nye

HALIOOPRE.......... T e e e E B i ey i i i . 314,
Larsen Amphenol (Pre-drilled G10 board and all components) *15.93
Swan k HAL 300 AVPRE..... e I s B ey . - $14.95
Dﬂﬂ c. Brltt. “4(_[ RK i(Same as above with preamp)
HALSODO PRE. ........ e, - Pl L, ey . ey - $29.95

4 ¥ o f (Pre-drilied G10 board and all componenis)
o
% r I tt -? _ mﬂ‘] ll 1\ tl Dl U “*l m M"L lllll ml.; I.'T!'l-&Jl;!l EL;‘-l ;‘;";‘Iu'r'!;'“;nl’t iiiiiiiii ilg.’s
Sales & Seruoice

HAL-1GHz PRE-SCALER WVHF & UHF INPUT AND
2508 Atlanta St., Smyrna, GA 30080

OUTPUT DIVIDESBY 1000. OPERATES ON A SIN-
GLE 5V SUPPLY PRE-BUILT & TESTED ___ ¢79.95%

TOUCH TONE DECODER KIT

Belmont Hills Shopping Center HIGHLY STABLE DECODER KiT. COMES WITH 2 SIDED, PLATED THRU AND
(40 4) 432-8006 SOLDER FLOWED G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECTRONIC
COMPONENTS. BOARD MEASURES 3% x 5% INCHES HAS 12 LINES OUT
ONLY $39.95
DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206
CIRCLE 24 ON READER SERVICE CARD chip. Provides both VISUAL AND AUDIO indications' Comes with its own Iwo-

tone anodized aluminum cabinet. Measures only 2 34 x 34" Complete with
Touch-Tone pad. board, crystal, chip and all necessary components 1o finish
the kit

T e ) T R i e AN A PP S LR P L G ke e $20.95

For those who wish to mount the encoder in a hand-held unit, the PC board
measures only 916" x 1 34" This partial kit with PC board, crystal, chip and
components

PRICED AT oo nvmuonsnsssnassssisssrspsededsbessassaonnasyssass<pias $14.95
ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-
EEI’I;!IH QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK.

16.

ACCUKEYER—MEMORY OPTION KIY THIS ACCUKEYER MEMORY KIT PRO-
VIDES A SIMPLE. LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH-
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95

ORDER ACCUKEYER KIT AND ACCUKEYER MEMORY OPTION

= EXTRA!
. EXTRA!
TRl EXTRA!

&1 ADVANCED CLASS
Upgrade To

FXTRA CLASS

Test Buioe o,

FOR $32.00L.
General 6-DIGIT CLOCK ¢ 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1

CLOCK CHIP, 6 FND READOUTS, 13 TRANSISTORS, 3 CAPS, 9
RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES, POWER
vance r TRANSFORMER AND INSTRUCTIONS.
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA
PRICEDATY ..cocssssssssssstsnssssaapsnsssbsscsasanssaisaninannsass $12.95

EXt ra C|ass CLOCK CASE Avallable and will fit any one of the above clocks. Regular

Price . . . $6.50 But Only $4.50 when bougit with clock

THE

FINAL EXAM

.

e

SIN-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use. Operates

or = i 5 E H I - = on 12-volt AC or DC, and has its own 60-Hz time base on the board. Complete
Ay s a5| v It = with all electronic components and two-piece, pre-drilled PC boards. Board
size 4" x 3". Complete with speaker and switches. I operated on DC, there is

nothing more to buy.®

_ — i Aot s LI LR B e A TN $16.95
l H E Fl N AL EXAM Twelve-voit AC line cord for those who wish to operate the clock from "ﬂs-;ngl:g:,
AC. _
*Fits clock case advertised below
I | SHIPPING INFORMATION
Avallable At YEIUP DEBIEFE or D"_"'ECt ORDERS OVER 32000 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
$9.95 each (include $1.50 for postage & handling) WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
Please specity General Olass. Advanced Class. or Extra Class copy $15.00 PLEASE INCLUDE ADDITIONAL 3150 FOR HANDLING AND MAILING

CHARGES. SEND SASE FOR FREE FLYER

when oroenng

Bash Educational Services H&,_ f!ﬂxﬂgﬂlx

SOUTHGATE, MICH. 48195
PO BUX 21 1 5 PHONE (313) 285-1782

San Leandro, CA 94577 u
(Dealer Inquiries Invited) k m m WBZIXH j
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FREE TO CQG SUBSCRIBERS

Advertising Rates: Non-commercial ads are 10 cents per word including abbreviations
and addresses. Commercial and organization ads are 35 cents per word. Minimum
charge $1.00. No ad (non subscriber) will be printed unless accompanied
tance. Non-commercial ads free to CQ subscribers (maximum 3 lines per month). All
ads must be typewritten double spaced. Recent CQ mailing label must accompany ad.
Closing Date: The 10th day in the third month preceding date of publication. Because
the advertisers and equipment contained in Ham Shop have not been investigated, the
Publisher of CQ cannot vouch for the merchandise listed therein. Direct all cor-
respondence and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801.

by full remit-

WANTED: HEATH SB-230 Linear. Any condition,
including unassembled, considered if fairly
described and priced to move. Schultz, W4FA,
U.S. Consulate, APO NY 09108.

REPLACE RUSTED ANTENNA BOLTS with
stainless steel bolts. Small quantities, free
catalog, ELWICK, Dept. 399, 230 Woods Lane,
Somerdale, N.J. 08083.

ROHN TOWER: Buy direct from Worldwide
Distributor of all Rohn products. Sample
prices—25G sections $38.72 each; 45G sections
$88.00 each; FK2548 foldover tower with freight
paid $693.00; BX48 free standing $218.90. Hill
Radio, Box 1405, Bloomington, IL 61701,
309.663-2141

MAKE HAM RADIO FUN! Supplement your lear-
ning programs with molivational self-hypnosis
casseltes. Tape #3, Learning the Code; Tape #4,
Breaking The Speed Barrier; Tape #7, Elec-
tronics Theory. Free catalog. For tapes send
$10.95 to GEM OF THE MOUNTAINS
PUBLISHING COMPANY, 3307 North 6th Street,
Coeur d'Alene, ldaho 83814. :

WANTED BY COLLECTOR: KWM1 ac-
cessories—399D1 DX Adaptor; 312B2 or 312B1
Speaker Console; 13C1 Crystal Plug-in Unit.
Jock, ZL2GX, 152 Lytton Road, Gisborne, New
Zial_and._

DRAKE C-4 STATION CONSOLE, excellent, com-
plete—3350. CLASSIC-33—%§75. WILSON 1402, 2
set nicad, 3 anl. spkr-mike, charger, case, etc,,
$125. Art Bernstein, N2KA, 387 Avenue S, #6D,
Brooklyn, NY 11223

— RUBBERSTAMPS ____
3 lines w/call sign $3.25 ppd.
Send check or money order:

G. Pierce
5521 Birkdale Way
________San Diego, CA 92117

CIRCLE 16 ON READER SERVICE CARD
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TUBESTERS ™

Plug-in, solid stete tube replacements

¢ S-line performance—solid state!
* Heat dissipation reduced 60%
* Goodbye hard-to-find tubes
* Unlimited equipment life

TUBESTERS cost less than two tubes,
and are guaranteed for so long as you own

your S-line.

SKYTEC Write or phone for
Box 535 speci and pricel.
Telmage, CA 95481 (707) 462-6882

CIRCLE 94 ON READER SERVICE CARD

COMPLETE B-line Drake station. T-4XB, R-4B,
MS-4, MN-2000, FS-4, FR-4, W-4, L-4B, TV-3300,
DL-1000. All cables necessary for hookup. All
owners manuals, and boxes. Complete service
record $2100. Jim, (817) 295-8307.

WANTED: Director element for Mosley TA33,
TA33JR or TA36 tribander. Will Roberts, P.O. Box
907, Roseboro, NC 28382.

WANTED: Manual, schematic, power supply in-
formation for a Northeastern Engineering
R-583/GRR UHF receiver. Will gladiy pay all co-
pying charges. Ed Fluehe, WA7DAX, 3508 Muriel
Way, Granger, UT 84119,

SELL: 1943 Hammarlund Receiver, $150. 1953
WRL Globe Champion Transmitter, $100.
WASIYF, RR # 1, Box 109A, Madison, IN 47250.

SELL: CQ 1945 thru 74, 73-65/74, QST 54/74. Send
SASE for list. DePew, 3514 Aberdeen, Alton, IL
62002.

SELL: Conar Model 452 synthesized 2-meter
transceiver, mint, $100. David Mitchell, 1620
Young Rd., Lithonia, GA 30058.

SELL: Pair 115 v. selsyns with indicator dials,
Delco Type 11-4, $40 or offer, exc. condition.
WENHT, 1700 Pine, Martinez, CA 94553,

DECODE Morse automatically. Improve speed,
measure difficult signals. Microcomputer elec-
tronics, features unavailable commercially.
SASE please. TELECRAFT, Box 1185, East Den-
nis, Mass. 02641,

WANTED: Field Strength meter covering VHF-
UHF-FM Bands with instruction manual. State
condition and price. Also want Riders Radio
Manuals Vol I, 111, IV, V and above XXIII, also In-
dex manuals for complete set. T. K. Brown, RD 1
Box 102, Forksville, PA 1B616.

SELL: Leece-Neville alternator, 100 amp. @ 6 v.,
with regulator, $30. Also, alternator w/open field
and spare regulator, offer. WBNHT, 1700 Pine,
Martinez, CA 94553,

WANTED: Calibration instructions for Heathkit
V-T VTVM. HM. Glasgow, 516 Misty Lane,
Friendswood, TX 77546.

FOR SALE: Galaxy V, Mark 3 Transceiver, 500
watts P.E.P. 10-B0 meters. $250. H. Parks, 293
Warburton Avenue, Yonkers, NY 10701,
914-963-0689.

TAZTAT wrk ur DXCC, pse callsign, adr, mode
w/3 IRC or $1.—I'll send to you my QRX Card.
QSL & QRX INF, P.O. Box 133, Ankara/Turkey.

SELL: RHallicrafters SX-101 MK I, A-1, with
speaker and manual, $175. You ship. Chuck,
WIVZR, 4627 N. Bartlett, Milwaukee, WI 53211.

DESPERATELY NEED second hand illuminated
sextant for ocean voyage. Fair price for 1946 on-
wards. S. Roberis, VE3LEH, 3664 Autumn Harv-
est Drive, Mississauga, Ontario L4Y 353 (416)
279-4388.

SELL: Yaesu FT-3015, FL-110Amp, FP-301 MFJ

Proc, FB! $650. WB2MJQ, § Sunny Lane,
Monroe, NY 10850.

YAESU World Clock QTR-24, new, $29.50; AKAI
400005 Stereo Tape Deck, like new, $250. UPS

prepaid on both. Write DS, Box 48, Ballardvale,
MA 01810,

TRADE SWAN 350 D digital rig (1 mo. old) for
YAESU FTDX 400 or similar rig. Fred, N2ACZ,
212-478-8310 or 203-877-3038B.

TRADE: Collector Hems for Receiver. Trade Paco
VTVM for Eico V.F.O. Helman, 416 W. Main St
New Port Richey, FL 33552,

SELL: Two R390A’s very good condition. Recent-
ly tubed and aligned $350 each. Jim, WA4AMYF,
904-434-5763 or 478-0018.

CASH FOR pre-1924 QST's; ARRL Handbook Edi-
tions 1, 3, 4, 5; Jones/Radio Handbook Edition 1.
Ken Miller, K6IR, 16904 Geo. Washington
Dr., Rockville, MD 20853,

ANTIQUE: Westinghouse AC Voltmeter, Type
PC, Circa 1916, in a mahogany wooden case,
$25. Also, Leeds-Northrupt, Newark Standard
resistance box, mahogany case, $10. Doug
Jones, Radio Club, Matawan Regional High
School, Atlantic Ave,, Aberdeen, NJ 07747,

WANTED: CQ May 1972 to complete file.
VE3AAZ, 146 Deloraine Ave., TORONTO, Canada
M5M 2A9.

WANTED: Paperback copy of James Bond's
“Casino Royale” by lan Fleming. WB4PIQ, Rt. 4,
Box 348-A, Glen Allen, VA 23060. J

SELL: General Radio 650A Impedance Bridge.
HRLC at 1000 Hz. Reconditioned, calibrated,
manual. $65 plus UPS 30 |b. Ph.D., 5220 Carl-
ingford, Riverside, CA 92504,

WANTED: RTTY Freq. Shift. Converter (audio) or
MNavy CV-89/URABA; D.T. RTTY, P.O. Box
0064-CQ, Newark, NJ 07104.

WANTED: Icom RM-2, EX-106 FM adapler, Low
pass filter for 6 meters, MFJ-101 clock, Heath
digital thermometer. SELL: Johnson roller induc-
tor. $35. KOMK, 218-865-6541.

SELL: Atlas 180 with NB, clean, mint $285, SST
Ultra Tuner 160-10 meters $25. WBEVNR (213)
346-5871.

FOR SALE: Kenwood all-mode 700SP 2-meter
rig. Kenwood ST-1 H.T. 144-148. Send sase. P.O.
Box 142, Jacksonville, FL 32224.

SELL: 300 mmid vacuum variable capacitor
(14000 v.) with counter dial, $50 FOB. Basham,
735 Caves Highway, Cave Junction, OR 97523,

WANTED: KWM2(A) wips any condition, State

condition and price. H.F. Schnur, 115 Intercept
Ave., North Charleston, SC 29405,

WANTED: Operator/Repair Manuals for 2 MHz to
5000 MHz Dummy Load, type AN/URM-58. Fed-
eral Stock Number: 6625-519-5488. Manufac-
turer: WacLine Inc, Dayton, Ohio. Mfg Part
Number: 22650. With adapters marked UG-
1166/U, UG-1167/U; would like to know what type
of connector they are and or what might be used
with these adapters to convert to BNC or UHF
connectors. CPT Paul W, Morich, CAP, clo Head-
quarters, New Jersey Wing, Civil Air Patrol, P.O.
Box 16099, McGuire AFB, NJ 08641.

WANTED: AN/FRA-B6 demodulator, Hallicratters
HA-t calibrator, and CM-22A/JURA-8A comparator
(part of CV-89), AN/JURA-17 converter. C.T. Huth,
146 Schonhardt, Tiffin, OH 44883.

FOR SALE: Ten-Tec Omni-D ser, B with N.B. and
Shure 444 mic. $800. WAQTIZ, Judy,
314-225-3498,
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KT-34 UPGRADE KITS AVAILABLE
-

WRITE FOR COMPLETE DETAILS OR
SEE YOUR LOCAL KLM DEALER

KLM

QSLs with Class! Unbeatable quality, reason-
able price. Samples: 50 cents, refundable. QSLs
UNLIMITED, POB 27553, Atianta, GA 30327.

FOR SALE: Electronic equipment. For a list and
: prices, send an S.A.S.E. to Klaus, WB9YBM, 8502
Oketo, Niles, IL EDEAE

) e Sttt = _— =

’I-------- ey LYy rryr.yu | Il‘

NEW 1981 EDITION

AMATEUR Radio
EQUIPMENT

DIRECTORY

The most cpiete direciory of Amatews :
Radho Equipment ever published-over | 500 ™
procucts - over 100 manulacturers, ois
tributors. Includes prices. specifications and
pictures o Iranscelvers, Iransmitlers
- reckivers antennas. lOWErs. IWRers. POwer
e —-=  slpplies microphones. meters. Keyers. sl g
oear SSTV ATTY VAD s and more No ham Ibr iy i cormplete without
rrend eciton of this Threciory BONUS  Included with gach edibon = 3
ree rewileler contaneng e LSt riCed Hn o nformaton
Order your copy imday' All payments must be i US QurT
IS Bank Prices for the 108 r"l.J'T il"l':_._LI oW | "’I_LE ‘-'I.ifP.‘

‘A
[ |
|
: i
]
& rendlingt US & Canasia $595 US & Canads  First Class §795 0
I
[ ]
[ |

o W . H - |
e -:l L | ;1"."' >
TR .5‘1'3 A ﬁ"«h

Foreign (Airf S1000 Alsa. 3 |.1||r|ull'11: sei of TR 79 B0& A Diractones i
available for $1500 (US. & Canadal S21.00 [Foresgn - Air]

KENGORE C€ORP. c:r1.Q
9 JAMES AVE.. KENDALL PK. N.J. 08824

N .

I'.--------'- L L 1 1-F 0 ) |

PASS FCC EXAMS (&

Tha Driginal FCC Tosis-Anywery axam manual thal
prapares wou a1 homs fof FCC First and Second class
Radipielsphone liconses, Newly revised mulliple-choice
grams cover Al grags tested on Ihe actusl FCC exam
Piis ~Sall-Study Ability Test "~ Prowen! §3 85
pesipend Moneybsch Goarpaize

OMMAND PRODUCTIONS P.0. Box 26348 C
< ! San Francinco, CA 94126

Aadng | ragoress ong Dvwopnoon
CIRCLE 87 ON READER SERVICE CARD
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17025 LAUREL RD.., MORGAN HILL,

CA 95037

CIRCLE 81 ON READER SERVICE CARD

HALLICRAFTERS SERVICE MANUALS. Amateur
and SWL. Write for prices. Specify model
numbers desired. Ardco Electronics, P.O. Box
95, Dept C, Berwyn, IL 60402

NEED HELP for your Novice or General Ticket?
Recorded Audio-visual Theory Instruction. No
electronic background required. Free informa-
tion. Amateur License, P.O, Box 6015, Norfolk,
Virginia 23508.

PRINTED GIHGUIT EDAHDS lmrﬂ sketch or art
work. Kil projects. Free details, DANOCINTHS,
INC. Dept. CQ, Box 261, Westland, M| 48185.

LINEAR AMPLIFIER PLANBOOK, Thirteen Com-
plete Transistor Amplifiers from 2-400 MHz
15-1000 watts, 92 pages $11.95 plus $1.50 Shp
MC/VISA. A.P. Systems, Box 263CQ, Newport,
R.I. 02840, tel. 401-846-5627 i

QSL CARDS: 500/$10. 400-illustration catalogue,
free!_E_cwman, 743 Harvard, St. Lnuis,__MD 63130.

e —

FREE SAMPLE Ham Radio Insider Newsletter!
Send large SASE. W5YI; Box #10101-C; Dailas,
Te_xas 19207

WANTED: Hallicrafter S-1 through S-7, DD-1, 8
HPA, SX-10, SX-12, and other early Hallicrafter
gear, parts, manuals, and accessories. Any con-
dition. For my collection, please write, even if in
doubt on Model No. Chuck Dachis, WD5EDG,
4500 Russell Dr., Austin, TX 78745.

THE SUPERMARKET OF ELECTRONICS
thousands of items for sale or trade each month.
Free classified ad with subscription. Only $5.00
to Nuts & Volits, POB 1111-Q, Placentia, CA

COUNTY HUNTERS MAP showing 48 states all
counties $2.50, WA-3-JFK.

RUBBER STAMPS: 3 lines wfr:ail sign $3 25 ppd.
Send check or MO to G. Pierce, 5521 Birkdale
Way, San Diego, CA 92117

20,15,&10M — FOR THE
(408)

OUTPERFORMS

ALL commercially

available tribanders

AND many monoband
systems, too!

MATURE HAM ONLY

7 79-7

/363

ETCHED GLASS CALL LETTERS !

SEI IN A SOLID OAK BASE |
JUST $12.25 ppd.
The Perfect Compliment To Any Syslem

Thesa high-quality, sond-eiChed SQNs COME IN YO Chows
of dork ghoss (L) or mimor (R). 17 letters. Bose: & x g Y
Gloss 6" 2 2 x W Mom info on reCued
Sand coll lefen, preference Of giass.

and $12.25 (ck. or mo) ko GRAPHIGLASS ETCHING
P.O. BOX 27326
ESCONDIDO, CA 92027
(714) 489-1744

SATISFACTION GUARANTEED
Plaosa Allow 2-3 Weaks
For Dalvery

CIRCLE 32 ON READER SERVICE CARD

ldentity

This beautiful fraternal ham ring is handcrafted in
Sterling Silver, Silver entus and Lustrium

Also available in lﬂlf. ‘IeH-::sw Gold and 10K
White Gold (prices on rrqb This exquisite ring is
made exclusively for y ¥ Iﬂsr.en s (world famous tor
their Superbow! and Stanl Cup achievement rings)
with your call letters prou J’ displayed. Group 1L, is
pleased to announce its third year ol national and
international sales. For detailed information and reusable

ring sizer ., . . Write:
Group 111 Sales Co.

= = 351 W. 52nd Street

No Obligation MNew York, N.Y. 10019 4
CIRCLE 57 ON READER SERVICE CARD

h
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CENTRAL NEW \'DHK'S HDST COMPLETE HAM DEALER

ROBOT
800

KENWOOD
TSB30S

YAESU

i DRAKE
. TR7-DR7
ﬁ FT707

Featuring Kenwood, Yaesu, lcom, Drake, Ten- Tec Swan, Dentron, Alpha, Robot,

MFJ, Tempo, Astron, KLM, Hy Gain, Mosley,
Bencher,
Callbook, ARRL, Astatic, Shure. We service everything we sell!
Write or call for quote. You Won't Be Disappointed.
_ We are just a few minutes off the NYS Thruway (1-90) Exit 32

ONEIDA COUNTY AIRPORT TERMINAL BUILDING
ORISKANY, NEW YORK 13424
N.Y. Res. Call {(315) 337-0203

F'mdur:ts Bird, Mirage, Wbrnplﬂ:
—

OUT OF STATE
CALL TOLL FREE

800-448-9338

Mini
TDWEI’S,

Warren - K21 XN
Bob - WAZMSH

Hustler,
Universal

Larsen, Cushcraft,
Info-Tech,

CIRCLE 17 ON READER SERVICE CARD

SELL: Clegg FM-28, 25 Watts, synthesized, 2
meter FM $225. N9RC, 8377 Chestnut Dr.. New-
burgh, IN 47630

WANTED: Case enciosures for GRC-27 units (3),
and Hallicrafters HA-7 unit and AN/FRA-BG de-
mods. C.T. Huth, 146 Schonhardt, Tiffin, OH
44&33

HAPPY NEW YEAR fellow DKE#S de WBBOWM/
QRPp.

SELL: Brand new Taylor R.S.0. 1kw Low Pass
Filter. Five adjustable circuits for custom notch-
ing all TV channels. Size 13% x 2% x 2%
Cost $34, will sell for $24. WOWGD, 1002 Forest
Road, La Grange Park, IL 60525,

—— e

WANTED: Antique (pre-1950) television sets. Will
pay top dollar for pre-war or unusual sets. A.
Chase, 9 Rushleigh Road., W. Hartford, Conn.
06117; (203) 521-5280.

SELL: 10 Meter QRP Rig $110.00. 40 watt 2 meter
CWISSB Transverter $200.00. WB6GFJ, Box 1,
I:ﬂs Altos, CA 94022,

TUBES, TEST EQuUIP.,, MISC. Cleaning “Junk
Box'". Send s.a.s.e, for list, Bryner, Rt 1, Box 141,
Mulvane, KS 671 10.

WANTED: Yaesu FV101B VFO. Send condition
and price to KASAUS, John Bayne, 3912 Rugen
Rd., Glenview, IL EEDEE

CASH & CARRY: Ha’lhcrailara S41W $25.00;
S41C $20.00; Truetone, Model D2663 $50.00.
R.W. Randall, K6ARE, 1263 Lakehurst Rd., Liver-
more, CA 94550,

SELL: HA 2 and HA 6 each with power supply
and manual. $125.00 each plus UPS. George A
Onsum, 6418 So. Admiralty Way, Freeland, WA
95249

NOVICE ALL-AMERICAN Cerhhcate Work a
Movice in all 10 call areas. Send list and S$1.
KEBAS, 25 Rudnick Ave., Novato, CA 949#?_’

TELREX, 3EL-20M56112 - $150.00; 5EL-20M536
-$350.00. Both in excellent shape, will ship plus

freight. K2IGW, Bob. 341 Tracey. Grand Island,
NY 14072.

ELECTRORIT
DX-QSL SERVICE

P.O. Box 568, DEPT. “Q~, MILFORD, MA 01757
Our professional service will mail your
DX-QSL Cards First Class to any DX
QSL Bureau, QSL Manager or direct, if
neither 1s avalable
1-25 Cards, $.07 each; 26-50 Cards,
$.06 each: Over 50 Cards, $.05 each.

4 KW electric start, Commercial-duty gas
generator. 14 HP Wisconsin engine, battery
charger, fuel pump for remote tank. Used only 10
hours. Ideal for serious field day. 120-240 Volis.
Wanted: Any National Receiver, working or not.
T.N. Colbert, WABMLV, 1800 Rhodes # 612, Kent,
OH 44240

QRPers: Get details of the G-QRP-Club and free
sample magazine from Rev, G.C. Dobbs G3RJV,
17 Aspen Drive, Chelmsley Wood, Birmingham,
EE? U.K.

SELL: New 826 Kodak wnh matching Permaflash
(electronic) New Galaxy Rejector + PS, $30.
B&H # 22-8mm movie camera plus Syl. New Sun
Gun, $30. Speco new Stereo Phones, $10. 97 24
hr. world clock, $10. Mint Ronson 401 Shaver,
$10. Many 73's, QST, and Ham Radio Magazines,
sase for list. All FOB UPS. Chester M. Benson,
732 South 14th Street, Richmond, IN 47374.

Hams with calls with suffix ending in “ARE"
look for KBARE, on cw, in Cal QS0 party, Oct 4 &
5, 1980.

SELL complete mint collection Ham Radio
Magazine (142 issues through 1979). Make offer.
W9SS, D. Eksten, 5006 N. Second Si., Loves
Park, IL 61111,

COLLINS OWNERS: | have a few 6BAT7T tubes.
SASE Pse. W4JGO, 643 Diamond., Salem. VA
24153

WANTED: Info on WW 11 British receiver type R
1147 A, possibly used in fighter aircraft of that
period. WD8BDAS, Steven Johnston, 823 Irvington
NE. Massillon, OH 44646.

WANTED: Rider's "“Perpetual Troubleshooter's
Manuals.” Please state volumes available, con-
dition, price, Bill, NSKR, 1808 Pomona, Las
Cruces, NM 88001,

WANTED: Used amateur equipment. State Con-
dition, make, model, and price. H.F. Schnur, 115
Intercept Ave., North Charleston, SC 28405.

SELL: Drake TR4C with AC-4 and MS5-4 speaker.
No reasonable offer refused. WA4ATKG, 904-246-
E1?3.__Jach5unwlle. Florida.

SPECIAL: QSL's printed 300785, 500/89. While
and colored stock! Postpaid; samples s.a.s.e. D.
Testa, P.O. Box 9064-CQ, Newark, NJ 07104.

FOR SALE: TO0SP All-mode 2-meter rig,
cwifm/ssb. HT 144-148 Tempo S-1, Clegg FM-DX
2-meter rig. For more info send s.a.s.e. to P.O.
Box 142, Whitehouse, FL 32224,

s

CASH FOR Pre-1824 QST's, ARRL Handbook
editions 1, 3, 4, 5; Jones Radio Handbook, Edi-
tion 1. Ken Miller, KG6IR, 16904 Geo Washington
Dr., Rockyille, MD 20853, (301) 774-7709,

AUTHORIZED DEALER A301
COMPUTER SPECIALISTS

FREE
COMPUTI
CATALDK

UPON T
REQUEST “"-=-H_

Up to 13% Discount on "I'l!-lﬂ':

26-1051 4K LEVEL | $ 424 00
26-1056 16K LEVEL Il 670.00 |
26.4002 64K | DRIVE 3499 00

1-800-841-0860 rOLL FREE
MICRO MANAGEMENT SYSTEMS, INC.
Downtown Plaze Shopping Center
115 C. Second Av., S.W.
Coiro, Georgio 31728

i‘i‘llt 377-7120 Go. Phone No.
CIRCLE 88 ON READER SERVICE CARD

URGENT-URGENT-URGENT: Please send QSL
cards to Philip S. Kurland, 1811 Downsville Pike,
Aptl. #21, Hagerstown, MD 21740,

SELL: Drake TR4-C wio power supply/speaker.
No reasonable offer refused. WA4TKG, Matt
Stennett, 315 Country Club Lane, Jacksonville,
Florida, 904-246-8173,

—

YOUNG OM wants to hear from YL's worldwide.
My interests '‘RTTY" and... Write: Dan, Box
9064, Newark, NJ 07104, US.A.

LOOKING for persons experienced in informa-
tion on the marine radio bands, regulations,
licensing, etc. Especially hf-mi and vif.
WA1GXE, Box 1003, Fairfield, CT 06430.

WANTED: VFO for Johnson Viking Adventurer
Transmitter. NAACS, 7304 Dixon Ave., Tampa, FL
33604,

SELL: 5151, $850. 312B4, $250. TR4-C, AC4, $475.
3253, ACPS, 3425. 1C230, 1525-EM, $185. PS500-
DC, $35. Bird RF Switch, SPAT, $25. Dow-Key
DPDT (115 VAC), $55. TS820S, CWF, $700. NEW:
|1455F A-31, $35. 351D-2, $50. LS 400-12, $50. J.W.
Craig, WIFBG, Box 615, Portsmouth, NH 03801.

MFJ SBF-2, and CWF-2 FILTERS. Both $28
postpaid. Bob Craig, KEXZ, 4950 Sunshine Ave.,
Santa Rosa, CA 95405, (707) 539-1007

FOR SALE: Kenwood 700SP all-mode 2 meter
rig, FM-DX 2 meter rig, ST-1 HT. Send s.a.s.e. for
info to 7602 Timberwood Dr,, Jacksonville, FL
32224.

SELL: UCS 375 mmfd 14000 volt vacuum variable
capacitor with counter dial, $50. FOB Basham,
735 Caves Hwy., Cave Junction, OR 97523.

SELL: 4-1000A Excellent. Used about 12 hours,
360. Basham, 735 Caves Hwy., Cave Junction,
OR 97523.

CRYSTALS: S.as.e. for my list
Mower Rd. Pinkney, Ml 48169.

GLOBE SCOUT, Model 6B0A manual & diagram
wanted. R RANDALL, K6ARE, 1263 LAKEHURST
RD., LIWVERMORE, CA 94550,

WANTED: Millen 90672 Ant. Bridge, complete.
Drake: WV-4 wattmeter. Jim Gysan, WiVYB, 53
Lothrop Street, Beverly, Mass, 01915,

K8LJQ, 355

WANTED: CP! FA-TO frequency converter adap-
tor to mesh Ten Tec Triton IV and CPI FC-T70.
WB1HIH, P.O. 581, Willlamstown, Mass. 01267,

SELL: Eico 710 Grid Dip $25; Millen 90651 Grid
dip $65 lcom 225 wichn xpander, AC pwr $200;
HW22A HP23A $125; Vibroplex delux chrome
paddle new $45; Shure 444 w/Yaesu plug $25. Art
Ford, 2903 Emory St., Melbourne, FL 32901.

NOVICE ALL-AMERICAN certificate: Work a
MNovice in all 10 call areas. Send list and $1.
KE&EL 25 _Hudnic.h Ave., Novato, CA 94947

CIRCLE 2 ON READER SERVICE CARD
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_..atlast. .. Toroid Cores

your shack organized!
A beautiful piece of furniture — your XYL will love it!}

$16450 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your

viewing comfort and ease of operation.
FINISHES: Walnut or Teak Stain.

Radio equipment
not included

Also Availabla
Floor Space: 51" Wide by 30" Deep
$192.50

Floor Space: 39" Wide by 30" Deep
Additional Information on Request .
Checks, Money Orders, BankAmericard

and Master Charge Accepled

F.0.B. Cuiver City. (in Calil. Add 6% Sales Tax.)

.—_DEALER INQUIRIES INVITED —.

S-f Amatevr Radio fervices

4384 KEYSTONE AVENUE * CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870

CIRCLE 51 ON READER SERVICE CARD

SELL: Kenwood TS-120S with cw filter and PS-30
power supply, mint, $600. David Mitchell, 1620
Young Rd., Lithonia, GA 30058.

WANTED: Used COLLINS Equipment any condi-
tion. State condition and price. H.F. Schnur, 115
Intercept Ave., North Charleston, SC 29405.

WANTED: Card guides for Altair, coaxial
bulkhead lighting arrestors wi''N" connections,
and enclosures for GRC-27 equip. C.T. Huth, 146
Schonhardt, Tiffin, OH 44883.

FOR SALE: Yaesu FT-227R Memorizer. Nearly
new, perfect condition. $275. R.J. Moraine, 1432
Pamela, Hurst, TX 76053.

SELL: 4KW, 120-240 Volt, Electric start, commer-
cial duty WINCO gas generator. 1800 RPM, skid
mounted, fuel pump, 14 hp WISCONSIN motor.
Used about 10 hours. Pick up only. T.N. COL-

BERT, WABMLYV, 13663 Seco Blvd., Burton, Ohio
44121.

TTY WANTED: 33 ASR, KSR or RO, also 28 ASR
or KSR Typing Unit. B.J. Brown, P.O. Box 791,
Benton Harbor, M| 49022.

NOVICE ALL-AMERICAN certificate: Work a
novice in all 10 call areas. Send list and $1.
KBASI, 25 Rudnick F'u"u'_El., Nnyatq,__ﬂigdgd?.

TRS-B0 owners at last...the long awaited
amateur radio programs are now available,
Super Log, Micro-DX, Micro-Clock, much more.
SASE to Bill Gosney, WB7BFK, Q-2665 No.
Busby Rd, Oak Harbor, WA 98277.

FOR SALE: Yaesu FT-227R. Absolutely perfect
condition, nearly new. $265 postpaid. R. J.
Moraine, 1432 Pamela, i'_-l_gfﬁl, TX 76053.

SELL: Heath HW-101, CW Filter, AC Supply, two
DC supplies, mobile mount, all manuals.
$375.00. WAOWY, 404-973-4021.

WANTED: CM-22A/URA-8 comparator, AN/URA-
17 converter, and coaxial lightning arrestors
(bulkhead w/' 'N'" conn). C.T. Huth, 146
Schonhardt, Tiffin, OH 44883,

SELL: Tempo S-1 Handheld, accessories, 30
watt amplifier. $325. EQEIﬁ’E!}EEBE. WA2ZNEM.

FOR SALE: Drake TR-7 Transceiver. Includes
Power Supply, Fan, Auxilliary Program Board,
AM Filter, Speaker, MN-4 Antenna Matcher, Ser-
vice Manual. Great deal for $1200.00 add extra
shipping. Certified bank check only. Also two
Hammariund Superpro BC-1004 Receivers. Local
pickup preferred, as too heavy for shipping, both
work. $250.00. Bill Coleman, Jr., KA4DAP, 114
Circle Drive, Rocky Mount, NC 27801. Prepaid
calls 1-919-443-7282, best 7pm-0200 daily.

SELL: Hammariund H Q 110c Ham Receiver 8 to
160 Meters $110 You Pay Shipping. W2WQV, 164
Jefferson Ave., Fairport, N.Y. 14450,

SELL: As new Robot 70A and B0OA, $400. SASE

for electronic list. WTKSG, 1876 E. 2990 So., Sailt
Lake City, UT 84106.

SELL: Motorola Motrac control and mike, $20.
RCA CX-35 mobile test set, $25. Heath GDO, $30.
4-400 Fil. Trans. new, $10. KBKZT, 2255 Alex-
ander, Los Osos, CA 93402.

SELL OR SWAP: Yaesu FT 221R 2M Multimode
wiJanel built-in preselector, mint orig. box
w/book, $425, or swap for TR4C, older FT 1018,
Art Ford, 2903 Emory St., Melbourne, FL 32901.

KW Linear, 80 to 10, SB-230, spare final, mint
$500. WA20VG, 212-490-2160 days. 796-B617 eve.

1943 HAMMARLUND RCVR, $150. 1953 Globe
Champion, $100. Heathkit DX-60, H6-10 VFO,
$150. WASIYF.

e — &

PLATE TRANSFORMERS: Send S.A.S.E. for list.
Want: P.A. or stereo amplifier 30 watts or more.
L.G. Basham, 735 Caves Hwy, Cave Junction, OR
97523.

FOR SALE: Dentron Clipperton L 2ZKW Linear ex-
cellent condition, less than 30 hours on air $550.
WBZ2EFB, Dave Brownell, 16 Cook Si., Worces-

ter, N.Y. 12197. LICENSED AMATEURS ONLY
PLEASE!

WANTED: Used Amateur Equipment any condi-
tion, state condition and price. H.F, Schnur, 115
Intercept Ave., North Charleston, SC 29405,

SELL: Newtronics Cliff Dweller Antenna $25. No
shipping. Needs repair. Clem Duval,
1-313-268-2467.

WANTED: Any National equipment, working or
not. George Misic, WABLEM, 4147 Maylield,
SE:-uth Euclid, Ohio 4{1122.

FOR SALE: Gonset 2 meter Sidewinder, SSB,
CW, AM, with matching AC and DC supplies,
mike and manual. Premium condition. $260.00
Bank M.Q. Jim Gysan, W1VYB, 53 Lothrop St.,
Beverly, Mass. 01915, (617) 922-3850 after 5:30
pm.

SELL: 1943 Hammariund rcvr, $150. 1953 Globe
Champion, $100. DX-80, H6-10 VFO, $150.
WABIYF.

GOV'T SURPLUS EQUIPMENT, Parts and Tubes.
Catalog 50¢. G & G RADIO, 47 Warren St., New
York, NY 10007; (212) 267-4605.

NEED MANUAL OR DIAGRAM for 2m freq. syn-
thesizer model MK-1 and National model HFS
Receiver. Buy or copy and prompt return, Jung Y.
Lem, KB6BO, 5222 Coringa Dr., Los Angeles, CA
90042,

SEND SASE for list amp. parts, power packs,
tubes, and misc. L. Basham, 735 Caves Highway,
Cave Junction, OR 97523.

Say You Saw It In CQ

e All the popular sizes and mixes.

* Fast Service. Same day shipment
via first class mail or air.

e« No minimum order.

IRON POWDER TOROIDS:

MIX2| MIX6 [MIX12] o>F | pRICE
CORE| 530 | 10-80 | 60-200 oD USA
SIZE | MHz | MHz | MHz | G, | s
u=10 |u=85| u=4
T-200 | 120 2.00 | 3.5

T-106 135 106 | 1.50

T-80 55 45 .80 80
T-68 57 47 21 68 65
T-50 51 40 18 50 | 55
T-37 42 30 15 2% | 45
T-25 34 27 12 .37 | 40

RF FERRITE TOROIDS:

MIX Q1 | MiX Q2
CORE | u=125| u=20 | SZE FﬁﬁE
SIZE 1-70 | 10-150 {in.) <
MHz MHz
c2401 1300 | 400 | 240 | 6.00

1.25 3.00
2.05
1.25
125

1.10

F-125 00 300
F-87 600 180 87
F-50 500 190 .50
F-37 400 140 37
F-23 190 60 .23

Chart shows uH per 100 turns,
Ferrite Beads slip over 18 ga. wire
FB-1 for 50-200 MHz $2/dozen
FB-2 for 50 MHz & below $2/dozen
Jumbo Beads slip over #12 wire
FB-3 for 50 MHz & below $3/dozen

EXPERIMENTERS KITS
Iron Powder Toroids
Includes:

1 ea. T25-12, T80-2, T106-2.
2 ea. T25-6, T37-6, T50-2, T50-6.
3 ea. T68-2

Price $7.50

RF Ferrite Toroids

Includes:
1 ea. F23-Q1, F23-Q2, F87-Q1.
2 ea. F37-Q1, F37-Q2, F50-Q1.

Price $10.00

TO ORDER: Specify both core size and mix for
toroids. Packing and shipping 50 cents per order
USA and Canada. Californians add 6% sales tax

Fast service: Free brochure and winding chart on

Palomar
Engineers

Box 455. Escondido. CA. 52025

Phone: (714 747-3343

Please send all reader inquiries directly 103
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THE FT-207R HANDIE CHECKLIST

L] TA-2 telescopic whip antenna _J NC-1A 15-hr. desk charger

_| YM-24  speaker microphone | NC-3 4-hr. quick charger

_| LCC-7 leather case | NC-9B wall charger

Ll FSP-1 external speaker | PA-2 mobile battery eliminator/charger
| MMB-10 mobile mounting bracket _| FBA-1 battery sleeve

] FTS-32E CTCSS/burst encoder | NBP-9 battery pack

| FTS-32ED CTCSS encoder/decoder | FEP-1 earphone

What more could you ask for ?

Price And Specifications Subject To .Ij &E@ M YAESU

Change Without Notice Or Obligation The radiO. \/ 1280

CIRCLE 48 ON READER SERVICE CARD

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 e (513) 874-3100
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