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the world’s hnest
Amateur linear amplmeﬁ

We think it is...and we think you'll agree with us.

peee L

2K Classic and 3K Classic

Ever since we made our first Amateur amplifier almost 20 years ago, our goal has been to make the finest,
most rugged and reliable amplifier possible. Now with the 3K Classic we have accomplished this. It
contains all of the famous Henry amplifier features plus the magnificent 8877 tube, rugged heavy duty
power supply components and advanced antenna switch relay for semi break-in on CW. This is the

amplifier of every Amateur’s dreams!

Subject to FCC type acceptance

The 3K Classic/X with heavy duty power supply and 10 meter operation is available for sale outside the

USA where FCC type acceptance is not required.

/// K Cl . The 2K Classic represents the culmination of years of
(, € 2 assSIC experience in developing, manufacturing and improving
the 2K series. Itremains as always a “workhorse”, engineered and builtto loaf along at full legal
power for days or weeks without rest. A look inside shows why! it is truly a “Classic” amateur
amplifier. Heavy duty, top quality components along with its rugged construction assures you
trouble free operation. It will put your signatl on the air with greater strength and clarity than
you ever dreamed possible. The 2K Classic operates on all Amateur bands, 80 through 15
meters (export models include 10 meters). Price $1295.00

) =~ ..Another fine member of the famous Henry Radio family of superior
,)// IKD'\- amplifiers. And we're still convinced that it's the world's finest linear in
Its class. The 1KD-5 was designed for the amateur who wants the qualiity and dependability of the
2KD-5 and 2K-4, who may prefer the smaller size, lighter weight and lower price and who will settie
for a little less power. But make no mistake, the 1KD-5 is no siouch. Its 1200 watt PEP input (700
watt PEP nominal output) along with its superb operating characteristics will still punch out clean
powerful signals...signais you'll be proud of. Compare its specifications, its features and its fine
components and we're sure you wlll agree that the 1KD-5 is a superb vaiue at only $695.

J, // 2KD_ 5 We have been suggesting that you look inside any ampiifier before you

g buy It. We hope that you willl. If you “lift the lid” on a 2KD-5 you wili see

only the highest quality, heavy duty components and careful workmanship...attributes that

promise a long life of continous operation in any mode at fuli legal power. The 2KD-5 is a 2000 watt

PEP Input (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 envelope triodes and a Pi-L piate circuit
with a rotary silver plated tank coll. Price $945.

Henry amateur amplifiers are available from select dealers throughout the U.S. And don't
forget the rest of the Henry family of amateur amplitiers...the Tempo 2002 high power VHF
amplifier and the broad line of top quality solid state amplifiers. Henry Radio also offers the 4K-
Ultra and 3K Classic/X superb high power H.F. amplifiers and a broad line of commercial FCC
type accepted amplifiers for two way FM communications covering the range to S00MHz.

2050 S. Bundy Dr., Los Angeles, CA 90025 (213
931 N. Euclid. Anaheim, CA 92801 714
Butler, Missouri 64730 816

TOLL FREE ORDER NUMBER: (800) 421-6631
For all states except Calitorma
Calit. residents please call collect on our regular numbers

820-1234 |
772-9200
679-3127 N A éér

Pnices subject to cha?\ge without notice



FIVE S'I'ORE BUYING POWER!

Fast shipment popular items from huge stocks! And 5 to 1 odds (your
favor), that scarcer items are available within multi-store complex!
Quantity buying means top discounts, best prices. Call us first.

Amateurs world-wide are taking advantage of
our fast service and special prices.

FREE PHONE SAVE substantially!
800 Call now for

854-6046

CAL/g cuerMsE;asD f}fggss
CALL OR VISIT LISTE| E .
ASKFOR

FREE PRICES, DETAILS
SHIPMENT

(UPS Brown)
CONTINENTAL
U.S.A

your pr ice

TR-7850 7$-830S

Sensational savings!
COLLINS /ROCKWELL KWM-380

We are offering you
KWM-380 at a price
lower than current
dealer wholesale!

Limited quantity at this great saving.

ANAHEIM, CA 92801 Prices are increasing. Call immediately.
2620 W. La Paima,
(714) 761-3033 (213) 860-2040

Between Disneyland & Knott's Berry Farm BRAND NEw FROM YAESU L] HF TRANSCE'VER
BURLINGAME, CA 94010 ASK FOR DETAILS, PRICES * HAND-HELD
999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.F. Airport.
SUPERLATIVE
aoaooses BT ALPHA SUERLATY
Hwy 24 Downtown. Left 27th off-ramp.

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd.

REGULAR
VAN NUYS, CA 91401 $2195
6265 Sepulveda Blvd., (213) 988-2212
San Diego Fwy at Victory Bivd.

OVER-THE-COUNTER
Mon. thru Sat.10AM to 5:30PM

78
EA*ALLIANCE « ALPHA « CO- P OL- *ASTRON

AEA-ALLIANGE ALY AMECO: APHENOL ARRL ASTRON REGULAR

. - of . AFT » . -

"COLLINS-CUBIC CUATIS - CUSICRAFT - DATWA - GATONS FTDX RecuLAR $4945 $3185

* HY-GAIN + ICOM + JW.MILLER » KENWOOD » KLM « LARSEN

. o . B 5 . - PRO| s $

[LUNAR " METZ WP - MIGRO. 106 - M PrODUCTS YOUR PRICE $4199 YOUR PRICE 2599

*TELEX*TELREX+ TEMPO :TEN-TEC- TRISTAQ

* YAESU and many more!

Prices, specifications, descriptions subject to change without notice. Calif. residents please add sales tax.
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8 Bl Antenna Baluns
'NFO Model PB $14.95

Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73“ guidelines are
available upon request.

Editorial Offices:

350 watts PEP. 1.7 to 30 MHz. Low cost. High performance. Just

Pine Street

Peterborough NH 03458 right for transceivers. Specify desired ratio from table below:
Phone: 603-924-3873, 924-3874
Advertising Offices: Matches
Model Ratio 50 ohms to
Elm Street it . . = _— i dadiend
Peterborough NH 03458 PB-1 1:1 50 ohms
s (R PB-1.5 1.5:1 75 ohms
. - - — — —r ——————y
Circulation Offices: PB-2 21 100 ohms
Elm Street T a. IE= = ahme |
Peterborough NH 03458 P8-3 3:1 ————tthghme
Phone: 603-924-7296 PB-4 4:1 200 ohms
Subscription Rates PB-s [ 51 | 250 ohms
In the United States and Possessions: PB-6 6:1 I 300 ohms
One Year (12 issues) $25.00 e - . PP ) B S
Two Years (24 issues) $38.00 | PB-7.5 | 7.5:1 | 3750hms
Three Years (36 issues) $53.00 PB-9 9:1 450 ohms
Elsewhere: PB12 | 121 1 600 ohms
Canada—$27.00/1 year only, U.S. PB-16 16:1 800 ohms
funds. Foreign surface mail—$35.00/1 — - S S =*
year only, US. funds. Foreign air
mail—$62.00/1 year only, U.S. funds.
To subscribe bl 1Kk
' $32.50

renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming:
dale NY 11737. For renewals and 1 Kw CW, 3Kw PEP input. 1:1 or 4:1
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in- Model 2K
clude your name and address as well
as those of gift recipients. Postmaster:

Send form #3579 to 73 Magazine, Sub- $52.50
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737.

Subscription
problem or
question:

Write to 73 Magazine, Subscription

Department, PO Box 931, Farmingdale
NY 11737. Please include an address

Beam Balun
$57.50

label. 2 Kw CW, 6 Kw PEP input. 1:1 or 4:1 | 2 Kw CW, 6 Kw PEP input. 1:1 or 4:1
s g, Eng 7R Qb i e @ Send for FREE Catalog

Street, Peterborough NH 03458. Sec- —

QucyCiasssE e s nEsreichatihotervor: To order, add $3 shipping/handling. California residents add sales tax.

ough NH 03458 and at additional mail-
ing offices. Copyright (c) 1981 by 73,
Inc. All rights reserved. No part of this

-
publication may be reprinted or other-
wise reproduced without written per- r n ' n e e rs
mission from the pubtisher. Microfilm
Edition—University Microfilm, Ann

Arbor Ml 48106.

\_ ¥, 1924-F West Mission Rd., Escondido, CA 92025 ¢ (619) 747-3343
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W2NSD/1

NEVER SAY DIE

editorial by Wayne Green

THE FCC ADVISORY
COMMITTEE

In order to keep in closer
touch with those being regu-
lated, the FCC has established
advisory committees, made up
of people in the regulated in-
dustries, to work with them on
needed regulations. In the am-
ateur radio field, this group
is the National Industry Advi-
sory Committee, Amateur Radio
Service Subcommittee (NIAC).
The group has 17 members, of
whom about two-thirds normai-
ly attend the yearly or twice-
yearly meetings.

The most recent meeting was
held at the FCC headquarters in
Washington with eleven mem-
bers present. More of the mem-
bers are interested and influen-
tial amateurs than industry rep-
resentatives, with the only true
industry representatives being
me from 73, John Lindholm from
QST, Chris imlay from QST, and
Alan Dorhofter from CQ.

The recent meeting discussed
aspects of getting local govern-

W2NSD/1 ON-THE-AIR
SCHEDULE
DECEMBER, 1981

1 80-40 Phone
8 20RTTY
15 20 Phone
22 40-20 CW
29 20-15 Phone

On both phone and CW
nights, look for us in the
first 25 kHz of the General
portion of each band. On
the RTTY night, look for
us between 14,090 MHz
and 14.100 MHz. We'll be
on the higher band first.
Sessions run from 7:00 to
10:00 pm eastern time.

ment cooperation for emergen-
cy communications, possible
help from MARS stations, and
so on. We had been asked for a
report on high-speed transmis-
sions for emergency communi-
cations and on the possibilities
of developing more amateurs
for emergency operations. |
made the following report,
which you may find of interest.

Amateur Radio Emergency
Communications:
The Future?

At the last NIAC meeting | dis-
cussed the matter of the lagging
American technology in electronics.
Since that time this has been a mat-
ter of continued interest in the gener-
al media, with articles in The Wall
Street Journal and several other well-
read publications.

it was my concept that much of the
explanation for this increasing tech-
nology gap lies in the moribund na-
ture of amateur radio in our coun-
try. . .particularly as compared with
the vital and growing interest in ama-
teur radio in Japan. | felt that this
stemmed from the proposed “incen-
tive licensing” rules of 1963, at which
time amateur radio in the U.S.
stopped its growth for an eleven year
period. Indeed, had our ranks contin.
ued to grow at the rate at which they
had been expanding from World War
Il Lotil that time, we would have

reached our present amateur popula-
tion in about 1965.

The result of this has been a seri-
ous lack of the most precious life-
blood of amateur radio, the 14- and
15-year-old newcomers. Even the
spurt of interest in the mid-1970s
which resulted from the national
enthusiasm for Citizens Band ra-
dio brought in more middle-aged re-
cruits than youngsters. Unfortunate-
ly, these are not the type of amateurs
who decide to dedicate their lives
to careers in electronics or communi-
cations. Thus we have a rapidly aging
group of amateurs, with the large part
of them wetl beyond the age when we
would expect them to contribute to
the advance of American technology.
This largely comes from people in
their 20s and 30s, not in their 40s
and 50s.

One possible solution to the prob-
lem would be to encourage the intro-
duction of amateur radio into as
many high schools as possible. This
is the age recruit which we need. . .
which our country needs. Without
this group joining our hobby | feel
that America can only face further
humiliation at the hands of the Japa-
nese engineers and technicans. Fur-
ther, shoutd any international con-
flict develop, we will have to be very
sure that the next time we have Ja-
pan on our side. Indeed, if Japan had
introduced the no-code ham license
in the 1930s it is possible that the war
could have turned out differently. We
should remember that Hitler publicly
regretted his stopping of amateur
radio in Germany and ascribed much

of the failure of Germany in the war to
the resultant loss of technicians.

Since we alt agree that another in-
ternational war is unthinkable and
impossiblie, there is no real reason to
even worry about our technical peo-
ple who might be needed in that in-
stance. Still, that does leave us with a
gradual falling behind in business as
the Japanese, with their army of engi-
neers and technicians, surpass us in
calculators, watches, television sets,
video recorders, video players and
disks, tape recorders, hi-fi systems,
amateur radio equipment, all com-
munications equipment, telephones,
test equipment. . .and so on.

It seems to me that the further we
allow ourselves to fall behind in
technology, the more we will fall
behind economically. | have visited
just about every part of the world in
recent months and on every front |
find the Japanese firms getting
ahead of us. Despite the serious
problems our Administration is hav-
ing in trying to cut down on ex-
penses, it may be time for a White
House symposium on this critical sit-
uation, with some dramatic mea-
sures to tackle the problem.

There have been two major techno-
logical revolutions in the amateur
radio field in the last twenty years.
The first was the introduction of
single sideband transmissions in the
late 50s, which resulted in a change
to that mode for virtually all phone
shortwave communications on the
amateur bands. .. and its use by the
military. The second major technol-
ogy change was the development of
the FM transceiver and repeater
which came along in the late 60s and
developed through the 70s. Since
then, despite great leaps ahead in
digital and integrated circuit technot-
ogy by industry, little change can be
seen in our ham bands.

The groups of amateurs working
for 73 Magazine are hard at work on a
new technology. This will be intro-
duced on twenty meters, probably on
14,100 kHz, as an on-the-air bulletin
board. It is our plan to have a radio
transceiver system which will auto-
matically answer queries from other
stations on that frequency, sending
at first a menu of the available mate-
rial on the bulletin board.

As an example of how this would
work, a station would send a call for
W2NSD/1 and sign its call. W2NSD/1
would then respond with a list of op-
tions of information. Let's say the in-
quiring station opts for #1, a current
DX advisory. W2NSD/1 would then

motion!

WIN WAYNE'S HAM SHACK
PRIZE WINNERS

Nashville TN

Congratulations to the following lucky winners of ham gear in our recent subscription pro-

Grand Prize Carl F. Bogart WA7JWW/WA70TR FT-901DM, MLA-2500,

Reno NV System 33, rotator
1st Prize David A. Behar TS-700A, Hustler
Seattle WA Beam, Bird Wattmeter
2nd Prize Judith A. Posego N9BKQ TS-820S
Lockport IL
3rd Prize James T. Douglas K3FHC TR-7800
Washington Borough PA
4th Prize Gerald |. Miles WA4KJK Realistic DX-300
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IF shift, digital display, narrow-wide filter switch

TS=-5308S

The TS-530S SSB/CW transceiver is
designed with Kenwood'’s latest, most
advaaced circuit technology, providing
wide dynamic range, high sensitivity,
very sharp selectivity with selectable
filters and IF shift, built-in digital display,
speech processor, and other features for
optimum, yet economical, operation on
160 through 10 meters.

TS-630S FEATURES:

160-10 meter coverage, including three
new bands
Transmits and receives (LSB, USB, and
CW] on all Amateur frequencies between
1.8 and 29.7 MHz, including the new 10,
18, and 24 MHz bands. Receives WWV
on 10 MHz.

* Built-in digital display
Large, six-digit, fluorescent-tube display
shows actual receive and transmit fre-
quencies on all modes. Backed up by
analog subdial.

« IF shift
Moves IF passband around received
signal and away from interfering signals
and sideband splatter.

* Narrow/wide filter combinations
Any one or two of three optional filters
... YK-88SN (1.8 kHz) SSB, YK-88C
(500 Hz) CW, YK-88CN (270 Hz} CW . . .
may be installed for selecting (with “N-W*
switch) wide and narrow bandwidths on
CW and/or SSB.

* Wide receiver dynamic range
Greater immunity to strong-signal over-
load, with MOSFET RF amplifier operating
at low level for improved IMD character-
istics, junction FETs in balanced mixer
with low noise figure, and dual resonator
for each band.

Built-in speech processor

Combines an audio compression amplifier
with change of ALC time constant for
extra audio punch and increased average
SSB output power, with suppressed
sideband splatter.

Two 6146B's in final
Runs 220 W PEP/180 W DC input on
all bands.

* Advanced single-conversion PLL system
Improved overall stability and improved
transmit and receive spurious
characteristics.

Matching accessories for fixed-station operation:

* SP-230 external speaker
with selectable audio filters

* VFO-240 remote VFO

Other accessories not shown:

¢ VFO-230 remote digital
VFO with 20-Hz steps, five
memories. digital display

» TL-922A linear amplifier

* SM-220 Station Monitor

* KB-1 deluxe VFO knob

» PC-1 phone patch

* HS-5 and HS-4 headphones

* AT-230 antenna tuner/
SWR and power meter
*» MC-50 desk microphone

« HC-10 digital world clock

* YK-88C (500 Hz) and
YK-88CN (270 Hz) CW
filters and YK-88SN (1.8
kHz) SSB narrow filter

* MC-30S and MC-35S
noise-canceling hand
microphones

* Adjustable noise-blanker level

Pulse-type {such as ignition) noise is
eliminated by built-in noise blanker, with
front-panel threshold level control.

* RF attenuator

The 20-dB RF attenuator may be switched
in for rejecting IMD from extremely
strong signals.

» Optional VFOs for flexibility

VFO-240 allows split-frequency operation
and other applications. VFO-230 digital
VFO operates in 20-Hz steps and includes
five memories and a digital display.

RIT/XIT

Front-panel RIT (receiver incremental
tuning) shifts only the receiver frequency,
for tuning in stations slightly off fre-
quency. XIT (transmitter incremental
tuning) shifts only the transmitter fre-
quency. for calling a DX station listening
off frequency.

More information on the TS-530S is
available from all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street, Compton.
California 90220.

@ \ :
A *
... pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligation.




come on and send all of the latest in-
formation on active rare DX stations,
including their known frequencies,
schedules, QSL information, name of
the operator, and so on. At the end of
the transmission the inquiring sta-
tion would have an option of sending

board users. 9600 baud can be sent
within the confines of an amateur
voice channel and, when you con-
sider that this is approximately 8500
words per minute, it is an efficient
means of exchanging information.
Let’s carry this on to the next step.

control station computer would read
the address and pass the message
along to the addressee instantly.
With a network like this it would be
possible to handie thousands of
times as much traffic as at present
with no losses or errors. Further,

PUBLISHER/EDITOR unlisted information for possible in- How does this have anything to do  links with low-band long-range sta-
Visgne Goapa WINBLIE clusion on the bulletin board. This  with emergency communications, tions could be set up as part of the
EXECUTIVE VICE PRESIDENT would be received at W2NSD/1 and  the basic function of NIAC? Most of  emergency network. . .even to link-
Sharry Smytha stored for editing by the operator. It  the emergency nets of today are on ing through satellites via microwave
e i then could be added to the #1 list of  voice and are incredibly inefficientas  transmissions.
ey information. far as handling volumes of traffic is This is not a gee-whiz dream of the
mgmmm Number two might be a list of con-  concerned. Let’s look into the future  future. Everything needed has al-
Edward Ferman WATUFY tests during the next few weeks, with  and see where our high-speed auto- ready been invented, so all amateurs
MANAGING EDITOR scoring information, where to send matic digital communications exper-  have todo is apply the technology we
John Burnett logs, where to get full details, and so  iment is taking us. already have developed in the com-
ASST. MANAGING EDITOR on. Again, further information could In a few years we may be using  puter field to radio communications.
Susan Philbrick be sent to W2NSD/1 at theend of the  small keyboards on which we willbe  This should be good for amateur ra-
EDITORIAL ASSISTANTS bulletin transmission. able to type messages. Indeed, these  dio in that it will generate a new inter-
Nancy Noyd Plans are to have lists of ham- are already on the market, with the  est in communicating via this new
i fests and conventions, the latest Radio Shack TRS-80 pocket comput- technology. it will be good for indus-
ﬁ'}“% FCC releases, proposed rule erselling for $230. Let's imagine that  try in that all amateurs will be want-
Siop changes, lists of nets and their fre- instead of just calling a net control  ing new equipment. And it will enable
Chris Brown KA1D quencies, changes in repeater calls  station to send a message, the net  amateurs to provide an emergency
Tim Daniel N8RK or channels, VHF information, RTTY  calls each station in the net in turn  communications system far beyond
Alyson Grupp N1BEJ Information, SSTV information... and asks if there is any traffic. With  anything imagined a year or so ago.
Larry Kahaner WB2NEL and so on. digital calling, this polling of a net We are taking the first step with
ADMINISTRATIVE ASSISTANT In addition to encouraging the use  could be done in milliseconds, not  W2NSD/1 in the establishment of the
TasBraa of advanced digital techniques over minutes with endless repeating of  radio bulletin board. We will be ask-
B P ong oo g S the air, these transmissions wouldbe  callsigns. At 8500 words per minute,  ing the FCC for permission to experi-
B8ill KE?C experimental in nature, helping ama-  the net control could call each partic-  ment with 1200- and 9600-baud trans-
Sanger teurs develop systems capable of Ipating station and ask for traffic in  missions. We will be publishing a
Dmmw communications via ASCIl at 300-, less than a second. If amessagehas  vast amount of information on this
Dr.rucmww 1200-, and 9600-baud speeds. The re-  been typed on the pocket computer,
Dave Mann K2AGZ sponse of W2NSD/1 would be setto  the station wouid automatically
Bill Pasternak WAGITF match the calling speed of bulletin  dump it over the air when polled. The Continued on page 180
@ Peter Stark K20AW
1 PRODUCTION MANAGER/
* d J P G 2 9 "
(A e dvporkd Well. . .1 Can Dream, Can’t1? by Bandel Linn K4PP
MANAGER/PUBLICATIONS
PRODUCTION
Frances Benton PR.DISMAL
Flona Davies Hoé SwP
Linda Drew N “
Sandra Dukette WaBAS
Kenneth Jackson CoLLeéE
Dianne Ritson
Theresa Ostebo @|e
o0t Wimbery
Donna Wohlfarth
William Heydolph ——
Terrle Anderson
Paul Babich
Kathy Birkebak
Hastings
Villeneuve
Sara Bedell
Hayward
Kelly Smith
Karen Stewart
Michele
Steve Jewelt
Ann Lord
CORPORATE CONTROLLER
Roy A. Johnson
EXECUTIVE ASSISTANT
Leatrice O'Nell
Knud Keller KV4GG/1
CIRCULATION MANAGER
Debra Boudrieau
CIRCULATION
Doris Day
603-924-7296
Pauline Johnstone
BULK SALES MANAGER
‘Ginnie Boudrieau
- ADVERTISING
603-924-7138 aps . . . .
; mommm.uo‘r‘.' We’ve discovered a new high-speed way to learn the code! This shot will
: Ross Kenyon KA1GAV make you a 25-word-per-minute man immediately!”
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The latest in micro-stripline design and the highest
qualicy mate-ials modern technology can provide
are u:ilized to their greatest advantage in the manu-
factu-e of tie Saturn-V downconverter. System
gains and no se figures approaching the theoretical
limit have been achieved with this fully integrated
frequency ag le microwave receiver. Advanced micro-
strip antennz techniques have allowed the full inte-
gratien of thereceiver-antenna into a sealed injection
moldz2d RF probe securely mounted inthe focus of a
paratsolic dis with adjustable polarization. Matched
diodes quiet a high-conversion mixer fed by a low
phase-noise precision voltage-controlled oscillator
couped be'ween an ultra-low-noise analyzer-
matched RF “ront and a high gain IF amplifer impe-
dance2 matched to drive one or more televisions or
comnunication receivers.

Design/Perfcrmance features:

® High Gain 40 db typical ® Low Noise: 2-2.5 db
e Tuning Range: 2-2.5 Ghz e High Selectivity: 30db
e Dyaamic Fange: 60 dbmv e Output Impedance:

75 ohms e Range: Line of Sight: 200 miles ® Tunes
54 thru 75 Mhz IF Frequency (channels 2-6) ® 20"
Dia. Parabolic Antenna ® No-drift temperature
compensated VCO e Dishmounted downconverter
eliminates external antenria e_Precision regulated
power supply e All cable.s cable adapters, brackets
and hardware included ® 6 month warranty

Quantity discount price structures available upon
request for dealers. Dealerships, both domestic and
foreign available in many areas. For further inform-
ation, please contact John Michaels, Sales Manager.
Telephone hours: Monday thru Thursday, 10-4
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Electronics
4558 Auburn Blvd., Sacramento, CA 95840
(916) 452-0193
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ICOM IC730

ICOMs GoAnywhere HF Rig for Everyones Pocketbook
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HF TRANSCEIVER
IC-730
TRANSMIT  VOX ;] AGC  PREAMP
PUSH-ON s 3
- PHONES
N £ ,riﬂ rﬂ\
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Only37mB)x95m(W)x 10.8 in (D) will fit into most
mobile operations (compact car, airplane, boat, or suitcase)

Affordable.

Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convenient.

* Unique tuning speed selection for quick and precise QSY,
choice of 1 KHz, 100 Hz or 10 Hz tuning.

¢ Electronic dial lock, deactivates tuning knob for lock on,
stay on frequency operation.

® One memory per band, for storage of your favorite

frequency on each band.
® Dual VFO system built in standard at no extra cost.
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Full Featured.

® 200W PEP input—powerful punch on SSB/CW (40 W out
on AM)

Receiver preamp built-in ® VOX built-in

Noise blanker (selectable time constant) standard

Large RIT knob for easy mobile operation

Amateur band coverage 10-80M including the new
WARC bands

Speech processor—built-in, standard (no extra cost)

IF shift slide tuning standard (pass band tuning optional)
Fully solid state for lower current drain

Automatic protection circuit for finals under high

SWR conditions

Digital readout ® Receives WWYV e Selectable AGC
Up/down tuning from optional microphone

Handheld microphone standard (no extra cost)

Optional mobile mount available

€3 ICOM

2112 116th Avenue N.E., Bellevue, WA 98004

3331 Towerwood Dr.,

Suite 307, Dallas TX 75234

All stated spedficatons are approxirnate and subject ta chonge without notice or obligation. All ICOM radios significantly exceed FCC requiatons limiting spudous emissions.
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B 440, 220, and 146MHz
Any way you go, ICOM has
you covered...

Complete, affordable and fun...That's

the new IC4AT 440MHz handheld

Identical in size and appearance to the very

popular 1C2AT, the IC4AT ﬂs you into the $40MHz

band at a very attractive price. accessories used witk

the IC4AT are the same items you may previously hawe

purchased for use with your 2AT.

The 1C4A and ICHAT cover 440 10 449 995MHz in SKHx

steps, giving full coverage of the FM pontion of the 440MHz band
Featuring +SMHz offsets, top panel switch for control of PL, 16 buttor.
Touchtone® pad, thumbwheel switch frequency selection and ICOM perform

Q
o ance, the IC4A is unsurpassed in a 440MHz handheld.
The IC4A comes standand with BP3 bauery pack, flexible antenna, belt clip.

€3 ICOM
The World System

2112-116th Avenue NE, Bellevue, Washington 98004 -~ 3331 Towerwood Drive, Suite 307, Dallas, Texas 75234
Al sored specificafions are opproximote ond subject 10 change without nofice or obliganon. All KCOM radios significontly exceed FCC reguiofons Bimising spurious emussions
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Chris Brown KA1D
73 Magaczine Staff

ne thing was certain.

This night would be
very cold. As | hunched
over my sputtering stove in
the fading twilight, melting
more snow for drinking
water, | wondered how long
my HT would continue to
perform.

Before | had left on this
winter backpacking trip to
New Hampshire’s White
Mountains, friends had told
me tales of liquid crystal
displays freezing solid, then
bursting, at zero degrees
Fahrenheit, of fully charged
nicads incapable of pow-
ering even the receiver por-
tion of an HT at minus ten.
Now, at 4:00 pm on this dull
and snowy afternoon, the
temperature was already
minus eight degrees. | knew
it would go much lower dur-
ing the night. The question
in my mind was, would the
HT quit?

I was hiking alone in
these frigid mountains, my
only link to the outside
world a compact package
of imported electronics

Cold Comfort

—an HT to the rescue at fifteen below

powered by a pitifully small
battery pack. | intended to
use my Kenwood 2400 HT
to access a two-meter
repeater located on a
mountaintop eight miles
away. In case of trouble,
the HT would be my only
way of yelling “Mayday.”
Suddenly, | was aware of
the sounds hanging in the
frozen evening air: the roar
of my small stove and the
sweep of the wind-driven
snow. Something was miss-
ing. The HT had been quiet
for a long time. The reassur-
ing CW ID of the Mount
Washington repeater had
not broken the squelch for
at least half an hour. Preoc-
cupied with stamping out a
firm platform in the deep
powder snow, setting up my
mountain tent, getting the
stove going, and making
ready for the long night
ahead, | had not noticed the
HT’s silence. Now that si-
lence was overwhelming.
With clumsy, mittened
hands | groped through my
pack for the HT. | wiped the
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frost from the LCD readout
and was relieved to see it
indicating 6.055—the
wrong frequency. | had
inadvertently depressed the
REV button while setting
the frequency to 6.655
earlier and was listening on
the repeater’s input fre-
quency instead of its out-
put frequency. When |
restored the switch to the
normal position, | caught
the tail end of the cheerful
CW ID of K10IQ/R. The
repeater was still working
and so was my HT. | went
back to melting snow and
supper preparations as the
winter darkness slowly
filled my campsite.

This trip had come about
as a combination of my in-
terests in winter mountain-
eering and amateur radio.
And, by bringing an HT
along, | was able to justify
doing something | normally
could not justify —making
the trip alone. With the HT,
| would always be able to
reach the outside world

and, in the event of trouble,
would be able to let some-
one know where | was. |
also thought it would be
fun to yack with my fellow
hams as | trekked through
the Presidential Range in
deep winter.

The Presidential Range
lies in the White Mountains
of northern New Hamp-
shire. This wilderness area
provides the most challeng-
ing winter hiking and climb-
ing in New England. The re-
gion is known for its foul
weather and, before the
anemometer blew away,
the highest wind gust ever
recorded on the surface of
the planet was clocked at
an incredible 231 mph on
Mt. Washington’s summit.
At 6,288 feet, Washington is
no giant among mountains.
Its reputation as a cruel
place in winter, however, is
first-hand knowledge to all
eastern hikers and climbers
who have spent time scut-
tling across its windswept
slopes or scaling the walls
of its icy ravines.



My plan was to hike into
the national forest south of
Mt. Washington, place a
high camp at tree line on
the Presidential Ridge,
spend the night, and then
hike down the ridge the fol-
lowing day. | hoped to pass
over the summit of Mt
Washington before heading
for civilization at Pinkham
Notch Camp. | intended to
cover a total of thirteen
miles in two days, gaining
most of my altitude the first
day on the four-mile ap-
proach up the ridge.

Weather, of course,
would play a major role in
the success of any plan. The
winter of 1980/81 was unus-
ually cold in New England
and the weekend | chose
for my trip was no excep-
tion. | was well aware of the
consequences that had be-
fallen those foolhardy
enough to be caught high
on that exposed ridge in
severe winter conditions
Wind-chill factors in excess
of —100 degrees were com-
mon and, if the weather and
winds did not cooperate,
my plans would have to
change

| had no success per-
suading anv of my friends
to go with me. Perhaps the
ominous weather forecasts
which predicted snow on
Friday night and Saturday
with gradual clearing and
plunging temperatures on
Sunday dissuaded them. In
any case, as | hiked along
Saturday morning under my
fully-loaded, forty-pound
Kelty pack, | was glad to be
alone. Working my way up
through the forest, the only
sounds intruding on my
solitude were the rhythmic
swish of my snowshoes
through the powder and the
occasional ID of the Mt
Washington repeater

The Mount Washington
repeater has the widest
coverage of any machine in
New England. Situated six
thousand feet above sea
level, it provides reliable
communications over a
300-mile, five-state area.
Though it shares its moun-

A Sunday morning self-portrait at fifteen below zero.

taintop with TV, FM broad-
cast, and commercial mi-
crowave installations, it has
few intermodulation or
desense problems.

The machine is privately
owned and is open to the
public. The only contribu-
tion requested from the
large number of daily users
is good operating practice
The machine is supported
by equipment donations
from hams in the north
country, and maintenance
and repairs are carried out
by its licensee, Al Oxton
K101Q and by Bill “Mac”
Beal W1PNR. The central
role Oxton and Beal play in
the machine upkeep and
maintenance is the key to
its reliability in the harsh
mountain environment

Luckily for the users,
both Al and Mac spend con-
siderable amounts of time
on the summit of Mt. Wash-
ington in the course of their
duties as staff members of
the Mount Washington Ob-
servatory. The Observatory,
a non-profit research facili-
ty which operates year-
round, is rich in folklore and
ethereal nocturnal visitors.
Rumor has it that at least
one ghost is in residence on
the summit; on wild nights

when the wind is whining,
he gives certain Obser-
vatory staffers the pleasure
of his company. Oxton and
Beal are more concerned
with repeaters than rumors,
however

Their repeater is a VHF
Engineering kit. A scratch-
built control system pro-
vides tone decoders and in-
terface for the autopatch,
audio processing, link to
another machine seventy
miles away in Concord NH,
and auxiliary inputs.
Duplexers are by Sinclair
and were provided by the
Northeast FM Repeater As-
sociation. The special Gam
half-wave vertical antenna,
enclosed in a fiberglass
radome, is fed with heliax
cable cast off by the neigh-
boring TV station. Transmit-
ter output is 18 Watts, 20
Watts ERP. The repeater is
voice-accessed and the
trustees encourage users to
say nice things when bring-
ing the machine up. The
dentist’s office “Ahhhhhh”
is frowned upon. Normal
repeater power is drawn
from ac mains, but the ma-
chine is capable of running
on solar power and has
even been run on wind
power

That night there was no
shortage of wind for power
generation on Mt Wash-
ington. Though it bullied
my tent, | was comfortable
within the narrow confines
of my mummy sleeping
bag. Drawn tightly down
across my face and around
my shoulders, the bag pro-
vided a life-sustaining en
vironment. The tempera
ture within the bag was a
humid seventy degrees
Four inches away, outside
the bag’s nylon and fiberfill
walls, the temperature was
flirting with the bag’s
minimum comfort rating,
fifteen degrees below zero
| had placed two full-length
closed-cell foam pads be-
neath me which provided
1-1/4 inches of insulation
from the chilling, hard-
packed surface of the snow
While | stayed on the pads,
| stayed warm

In addition to my 6'2”
frame, | had managed to
stuff a quart of water, the
inner liners of my hiking
boots, assorted articles of
clothing, a bag of GORP
(good old raisins and pea-
nuts), my HT, a spare nicad
pack, and a headlamp into
the bag with me. These
carefully chosen items
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were the only things that
would not be frozen solid in
the morning and, as long as
| didn’t roll over too often, |
was totally content.

I had been dozing in the
bag for about two hours
when the Granite State FM
Net was called to order.
This public service net
handles national and
regional traffic in two
separate sessions and nor-
mally convenes at 7:00 pm
on the repeater in Concord
NH. Once the net is under-
way, the Concord and Mt.
Washington repeaters are
linked, providing coverage
of the entire state. For some
reason, however, the link
was not functioning and,
while | could hear the net
proceedings from Concord
on my HT, | was not able to
check in. | wanted to pass a
piece of routine traffic to a
friend and fellow ham in
Bozeman MT who had been
a frequent companion on
many previous winter trips.
Without the link, however,
it was doubtful that | would
be able to get my traffic
through.

Shortly after the net
began, net control, NTALM,
briefly left the Concord ma-
chine and appeared on the
Mt. Washington repeater
asking if anyone had out-
going traffic for the net. As |
gratefully passed the text of
my message to him, we
both had to laugh about the
propensity we hams have
for establishing and main-

taining communications
between weird locations.
Like coral reefs, maximum
security prisons, desert
ghost towns, or mountain-
side campsites. Dana’s
check number matched
mine on the first count and
while | languished in my
sleeping bag, my message
began its relay to Montana.

Outside, the weather was
deteriorating. The constant
swish of built-up snow
sliding off my tent and the
increasing staccato of the
wind did not bode well for
the next day’s planned
route. The exposed ridge,
lashed by the northwest
wind, would be drifted with
new snow making travel la-
borious and time-consum-
ing. | lay mulling over my
plans and reminded myself
that the trip was supposed
to be fun.

I was almost asleep when
the squelch was broken by
my own callsign. The gang
at W2NSD/1, 100 miles
south in Peterborough, was
trying to raise me. We had
agreed to keep an 8:00 pm
sked Saturday evening and
at 7:45 pm they were anx-
iously calling. Most of my
fellow staffers were sure |
was mad for making the trip
in the first place and it was
a skeptical and curious
group that gathered at the
73 ham shack to hear of my
progress.

After assuring them that |
was not in a bar somewhere
within range of the repeat-

The winter landscape — more fit for a hobbit than a man.
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er, | filled them in on what |
had been doing since leav-
ing Peterborough. As we
spoke to one another across
the intervening miles, |
imagined their world as it
was at that moment: a
warm, well-lit, fully-
equipped ham shack
crowded with friends enjoy-
ing themselves. It was very
different from the cold,
dark world 1 was in. For a
moment, | envied their
comfort and comaraderie.

AG1Z was on frequency
when | concluded my sked.
Willy, an employee of the
TV station on the summit of
Mt. Washington, volun-
teered to go next door to
the Observatory and get the
latest weather forecast for
me. It was not good. The
forecast called for bitter
cold, widely-scattered snow
squalls for the next twenty
four-hours, and winds gust-
ing to 100 mph. At that mo-
ment, it was minus twenty
degrees on the summit and
winds were gusting to 60
mph. | thanked him, ad-
mired his mettle, and then
shut down the rig and fell
asleep.

Sleep was fragmented
and Sunday’s dawn came
slowly. The orange walls of
my tent gradually picked
up color as the sun rose
behind an icy scrim of fog
and blowing snow. | lay
awake for a long time in my
sleeping bag trying to psych
myself up for the inevi-
table. The hardest part of
any winter camping day is
leaving a warm sleeping
bag and getting into cold
clothes, frozen boots, and
an icy world. Despite being
in my fourteenth hour in my
bag, it was easier to lay
there pondering the best
(and quickest) scenario to
follow in getting dressed
than to actually get out of
the bag and dress.

| snapped on the HT and
passed time listening to the
idle chatter of other early
risers on this frigid New
Hampshire Sunday morn-
ing. Occasionally, a clipped
New England accent would

comment on everyone's
favorite topic, the weather.

“Ayup Marshall, a might
cold here this mahnin.
About twenty-five below.
Acourse that’s on the windy
side of the bahn.”

As my fellow hams had
their second and third cups
of coffee, | struggled to get
my stove going. Repeated
priming finally heated the
generator up enough to sus-
tain combustion and soon |
too was contemplating the
morning’s cold over a hot
cup of java.

It has snowed heavily
during the night and the
stubby, frozen shapes here
at tree-line were a more ap-
propriate landscape for a
hobbit than a ham. The
wind-driven snow had
sculpted grotesque and
beautiful figures during the
night as it packed into the
scrub growth and pucker
brush and fresh drifts
covered even the deepest
of yesterday's tracks.

Once | was out of my
bag, the morning cold kept
me moving. Standing in one
place for any period of time
invited the relentless ad-
vance of the cold up
through my boots and into
my body. To keep warm, |
busied myself with break-
ing camp—a reluctant
sleeping bag was forced in-
to its small stuff sack, dirty
pots left to freeze were
chipped clean of breakfast
remnants, and my tent was
folded and forced into my
pack.

The weather was as fore-
cast. Clouds and blowing
snow swirled around me as
I wrestled my pack onto my
back. As soon as | had it on,
the HT | had carefully
zipped into a side pocket
came alive. NTAHN, a
friend | had spoken with the
previous day, was calling to
check on my progress. John
was ten miles away in the
village of North Conway.
After a short chat with him,
I moved off into the storm
feeling good that a local
was around and interested.

Conditions deteriorated



with each foot of altitude |
gained. By the time | was
above the last of the scrub,
it became obvious to me
that | would not be able to
continue the traverse. The
poor visibility meant that |
would be walking compass
azimuths on that wild ridge
and, should | have to back-
track, would be walking
directly into the full force
of the wind. Frostbite was a
definite possibility and as |
stood with my back to the
gale, peering down the
ridge, | had to remove my
metal-frame eyeglasses
because they were drawing
heat out of my skin so rap-
idly that my cheeks and
temples were losing sensa-
tion. My windpants and
anorak hood drummed
wildly in the wind, and
through the tunnel vision of
my wool balaclava, | saw a
landscape no sane person
would inhabit.

1 couldn’t resist moving a
short distance down the
ridge and breaking out the
HT for a quick test, how-
ever. | lifted six distant
repeaters from my high
point and, as each one
came up, | announced that
KA1D/portable, Presiden-
tial Ridge NH, was listening.
Thankfully, no one took the
opportunity to chat, and |
rapidly retreated toward
the relative security below
tree line.

While breaking my way
down the trail, | managed
to raise a friend and let him
know of my change in
plans. Ken W1NFE was lo-
cated in Bretton Woods, a
small hamlet at the foot of
the mountains. We agreed
that | would let him know
when | was safely back at
the trail head. | skied, slid,
and slipped the four miles
off that ridge thinking of
hot showers, hot food, and
cold beer. In a few hours, |
was down.

The temperature at the
trail head was minus four-
teen, but it was warm when
compared with the cold I'd
felt up on the ridge |
flopped my Kelty on the
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Swirling clouds and wind-driven snow on the Presidential

Ridge.

snow and began fumbling
through its labyrinthine
pockets for my car keys. As
| listened for what | thought
would be the final time to
the ID of the Mt. Washing-
ton repeater, it occurred to
me that my Kenwood 2400
HT was one of the more
reliable companions | have
had the pleasure of hiking
with. It didn’t freeze up and
performed well under less
than ideal conditions.

Unfortunately, | was not
out of the woods once my
hike was over. | twisted the
key in the ignition and after
a few lethargic turnovers,
the engine fired to life. |
smugly congratulated my-
self for the care | had taken
in tune-up and battery
maintenance while | habit-
ually glanced at the oil
pressure gauge. My smug-
ness disappeared when |
saw it resting on zero. | anx-
iously let the engine idle for
ten seconds, twenty sec-
onds, a long minute. The
gauge never moved. Worse
still, the tappets were grow-
ing gradually noisier. Ap-
parently, my adventure was
just beginning. | shut the
engine down and sat in the
cab with a sick feeling
growing in the pit of my
stomach. As | went through
the mental gymnastics of
what could be wrong, the
inside of the windows
began to frost up, enclosing
me in an icy, translucent
cave.

| ruminated on the situa-
tion for several minutes
when that most noble of
human traits, blind opti-
mism, took hold. | simply
said to myself, “This can’t
be happening. I'll just start
this thing up and all will be
well.”” So, | did and it
wasn’t. The oil pressure re-
mained zero while the en-
gine clattered away alarm-
ingly. | admitted to myself
that | had a problem.

Sitting in the sub-zero in-
terior of a disabled vehicle
thirty miles from the near-
est garage with night com-
ing on gets old quickly. The
images of hot showers and
hot food | had conjured up
hours earlier on the trail
were still fresh in my mind
and ! resolved to somehow
escape the developing de-
bacle. Then it dawned on
me: For the first time in
nearly twenty years of ham-
ming, | had —if not an emer-
gency—at least a large
bummer on my hands which
could be minimized by ham
radio. | reached for the
mobile rig, but before |
could turn it on it occurred
to me that | should be using
the HT instead. This was the
kind of situation | had
brought it along for in the
first place and it seemed fit-
ting to use it to extricate
myself now.

My first call was to
W1INFE. Ken was the clos-
est and he answered almost
immediately. After | gave

him a brief description of
my problem, he took the
situation in hand. A tow
truck was reluctantly dis-
patched —no small accom-
plishment on a country Sun-
day afternoon. The cheap-
est motel in town was
alerted to expect an unex-
pected guest and a few res-
taurant recommendations
soon followed, too.

To say that the village of
Twin Mountain was desert-
ed when the tow truck
pulled me in is an under-
statement of considerable
proportion. Besides the
garage man and me, only a
few scroungy dogs roamed
the windswept streets. Noth-
ing could be done for the
van that night, so | hoofed
off toward the motel that
Ken had suggested. One
other guest was in residence,
he too a victim of car trou-
ble. After we commiserated
briefly, | made a few phone
calls to find all the area
restaurants closed. | then
went upstairs to settle into
the stillness of my room, lit-
tering it with layers of damp
clothes and thawing wool
knee socks while | munched
on the remnants of my trail
funch. Then | headed for
the shower.

Sitting on the edge of the
bed afterwards, flushed
with the warmth of a very
long shower, | resigned my-
self to an early and un-
eventful evening. | lavishly
kicked the room’s thermo-
stat up another notch and
stretched out on the bed
waiting for something
tolerable to appear on the
only channel the rabbit-
eared TV would receive. To
my amazement, the phone
rang.

WINFE had tracked me
down and was calling to in-
vite me to share dinner and
spend the evening with him
and his family. At that mo-
ment, the world suddenly
looked brighter. Ken soon
arrived and we headed out
to dinner in the twenty-be-
low night, listening to the
familiar voices on the Mt.
Washington repeater. @l

73 Magazine » December, 1981 15



World Class Performance
and Features

The FT-ONE is the culmination of an all-out design project by Yaesu’s top
engineering team. Working without the usual cost constraints, Yaesu’s
design group is proud to unveil the instrument they “always wanted to
design,” a revolutionary blend of computer and RF technology.

1%

GENERAL COVERAGE, ALL SOLID STATE

The FT-ONE is a. full-coverage all-mode transceiver, equipped for
reception on any frequency between 150 kHz and 29.99 MHz, with
transmit coverage on all nine present and proposed amateur bands. In
countries where permitted, the FT-ONE may be programmed to trans-
mit throughout the 1.8-29.99 MHz range.

KEYBOARD FREQUENCY ENTRY

Fully digitally synthesized, the FT-ONE uses a front panel keyboard for
initial frequency entry. Frequency change is then accomplished viathe
main tuning dial or the pushbutton scanner, with tuning in either 10 Hz
or 100 Hz steps possible. Truly the contester's dream, the FT-ONE
permits extremely fine tuning and instantaneous band change with
equal facility.

DUAL VFO SYSTEM

Ten digital VFO’s with memory are provided, in conjunction with an
A-B selection scheme that allows instant recall of any transmit,
receive, or transceive frequency desired. For split-frequency
operation, such as on 7 MHz SSB, the operator may select TX on
VFO-A and RX on VFO-B, automatically storing the calling and
listening frequencies for each pile-up. For net operations, a non-
volatile memory board is available as an option, to eliminate the
possibility of dumping memory.

FULL CW BREAK-IN

Recent advances in solid-state technology have finally made full CW
break-in reliable enough to be incorporated into a Yaesu product. Now
you can select traditional semi-break-in (for use with amplifiers not
equipped for full break-in) or full high-speed break-in. When using
amplifiers so equipped, the keyer output lead may be interrupted via a
rear panel jack and routed to the break-in sequencing input on your
amplifier.

SWITCHING REGULATOR POWER SUPPLY

Extremely compact and light in weight, the switching regulator power
supply reduces substantially the space required to produce the
operating voltages used in the FT-ONE. Highly efficient and uniquely
stable, the switching regulator supply provides superb reliability in a
field of design long negiected by amateur manufacturers.

ELITE CLASS PERFORMANCE FEATURES

In addition to the full break-in and superb receiver filters, Yaesu's
design team packed the FT-ONE with subtle virtues that others might
have overlooked. Rear panel jacks allow the use of both an external
receiver and an independent receive antenna, such as a 160 meter
Beverage. While scanning, automatic halting on a received signal may
be programmed. . . perfect for watching a band for openings. If you're
a DX-peditioner, an optional Curtis 8044 keyer board is available, so
you won't need an external keyer that only wastes suitcase space. And
if your amplifier fan is louder than it should be, there's even a micro-
phone squelch (AMGC) to reduce background noise pickup between
words and sentences!
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ONE YEAR FACTORY WARRANTY

Because of the level of attention to designedetail, parts selection, and
factory quality control, your FT-ONE is backed by a one-year factory
warranty for the original purchaser at retail. Prompt and meticulous
attention to your warranty needs will be provided by our Ohio And
California Service Centers. In addition, all units sold in the United
States will be inspected and tested after clearing Customs, and will
include a Service Manual in the puchase price.

GAIN/INTERCEPT OPTIMIZED RECEIVER
FRONT END

Utilizing up-conversion with a first IF of 73 MHz, the FT-ONE RF
amplifier stage uses push-pull power transistors configured to pro-
duce a typical output intercept of +40 dBm. The first mixer utilizes a
diode ring module followed by a low noise post amp, for optimum
noise figure consistent with modern day intercept requirements. The
result is a receiver with a typical two-tone dynamic range well in
excess of 95 dB (14 MHz, CW bandwidth). Additional gain tailoring is
provided via a PIN diode attenuator controlled from the front panel.

FILTERS READY FOR COMPETITION

Three filter bandwidths are available for CW operation (two for FSK?),
using optional 600 Hz or 300 Hz crystal filters. Filter insertion losses
are equalized for constant IF gain. Both IF Shift and Variable Band-
width are provided, and two CW filters may be cascaded, for
competition-grade selectivity. For SSB work, the Variable Bandwidth
feature eliminates the need for costly 1.5 kHz or 1.8 kHz filters, as any
intermediate bandwidth may easily be programmed using the
standard, cascaded SSB filters. To top it all off, a high-performance
audio peak and notch filter is standard equipment.

EXPANDED OPERATING DISPLAYS

Digital displays for the VFO Frequency, memory channel, and RIT
offset are provided for quick frequency identification. The large front
panel meter provides easy viewing of transceiver operating para-
meters, including final transistor collector current, input DC voltage,
FM discriminator center tuning, speech processor compression level,
and forward/reflected relative power.

NOT AVAILABLE AS OPTIONS

It’s hard to believe that other manufacturers still insist on making such
essential items as a noise blanker or speech processor extra-cost
options. We find that these are less expensive to incorporate and more
reliable in operation when installed on our assembly line. No AC power
supply is available as an option for the FT-ONE, either; it's equipped
for operation from 100/110/117/200/220/234 volts AC,or 13.5 voits
DC. And it goes without saying that there will not be an external VFO
offered for the FT-ONE — we're confident that ten VFQ's are quite
enough!

Experience the FT-ONE in your Authorized Yaesu Dealer’s showroom today.
This may be the last Amateur transceiver you will ever own. _;;

Warranty policy available upon request. SASE, please.

Specifications subject to change without notice or obligation.
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Paul S. Grupp KATLR
73 Magazine Staff

— banish your fear of flying

The Rex Bassett TLM-2 mobile mount, with a VAC-20
antenna.
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F mobile operation is

near and dear to my
heart, and | am always in
search of better ways to
cope with the necessarily
large and bulky equipment.
One of the biggest prob-
lems seems to be mounting
the antenna. Whether you
use the ubiquitous Hustler
system, the Rex Bassett an-
tennas, or motorized won-
ders like Cubic’s, you need
something to mount it on
that will support the consid-
erable load the antenna
presents while motoring
down the highway. The
mounts offered by the man-
ufacturers are rarely confi-
dence-inspiring. Mechani-
cal integrity and protection
of the coax connection are
the primary areas that need
attention.

The TLM-2 mount from
Rex Bassett solves the prob-
lems in both areas, as long
as your antenna fits a stan-
dard 3/8-24 mount. Best of
all, it doesn’t require a band
around the bumper (which
won'’t fit many small cars).
The mount resembles an in-
verted teacup, with a thick
gray finish applied. All
hardware exposed to the

elements is stainless steel.
On the bottom of the
mount is a threaded SO-239
connector. A single hole is
drilled through the bumper
or rear deck, and the mount
is screwed down with hefty
hardware and a thick rub-
ber washer. Once installed,
this mount isn’t going any-
where —it’s rock solid! The
SO-239 connector on the
other side of the mounting
surface is also an important
advance. If you mount the
antenna on the rear deck of
your car, problems with
water-logged coax are a
thing of the past. Installed
on the bumper, the coax
will need some sort of pro-
tection from the elements. |
have used Coax-Seal (avail-
able at most dealers) with
great success.

Rex Bassett’s antenna
products have acquired a
reputation for intelligent
design and rugged durabil-
ity. The TLM-2 mount con-
tinues that tradition. For
more information, contact
Rex Bassett Electronics,
Inc., 1633 N.E. 14th Avenue,
Fort Lauderdale FL 33305.
Reader Service number
476.0
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KDK MAKES 2 METER FM

SIMPLE AND EASY!

KDK INTRODUCES A NEW GENERATION OF 2 METER FM RADIOS. e 5 )
 The sparkling MSA MK is loaded with new Ffeatures! East of operation is the desugn emw

as ten ciannel memory in two banks of five each, a

@ FeatLres suc™
sclid 25 watts o° power, full MARS and CAP coverage from 143,000 Mhz
tc 148.395 Mhgz, plus budz in memory retention for up to one year . . .
ard much, muct more makes this the radio of the year. if you have been
waiting 0 move up to a new model, or have wished for a radio with

“everything” . .. KDK has iz!

@ The ten chammel memary is easily addressable and you have two banks
of five channels each. You can even use bath banks at once for odd splits.

@ Standard 600 hz shift up or down. Band scan or memory scan. Memory
scan is easy. There is also band scan with upper and lower limits you can
choose yourself!

@ Built in nicacs for the memory retention which has drain in nano-amps,
not milli-amps. The internal battery will hald the memory for up to one
year! No other redio offers you this feature.

@ Fast and easy dialing. Full solid state dialing and you can choose from
the front panel either a fast or stow dial rate.

@ No relays are used, only solid state switching. This eliminates a trouble
spot many radios encounter.

@®KDK has also eliminated another trouble spot by completely hand
wiring eech radic. No internal plugs to become intermittant and no wire
wraps either, just good solid wiring.

ORDER NOW DIRECT
CALL TOLL FREE

This number for DRDERS ONLY! E

Mail Order — COD — Bank Cards

HOURS — 9:00- 5:00 CST Monday - Saturday
Phone (615) 865-7949
Telex 80-8327

@ KDK gives you one of the hottest receivers you can find. Ey using UHF
(not VHF) dual gate MOS-FETs with electronic auto tunin) for the RF
amphﬁer and the first mixer, you have a combination of u tra sensitivity
and maximum guietness.

@ The audio output stage in the 2025A Mk Il uses an integreted circuit
which has internal protection against over-voitage and sherted cutput
conditions. Plus it is a high audio output chip — just what you need in a
noisy mabite situation.

@ The transmitter uses direct VCO varicap modulation for true FM. Your
transmitted audio sounds as it should; crisp, clear and natural.

@ The power output stage of the 2025A Mk 1l will not break down even
with an infinite VSWR load, and uses heavy duty solid staie antenna
switching with a four stage low pass filter. All this gives you an exception-
ally clean, spur free output.

@KDK has included an adjustable sub audible tone circuit which can also
be used for CTCSS or tone burst on transmit. Again, more features!

@Size is 2 7/10” high — 7 1/8" wide — 9 1/2" deep.

@ You can switch from 25 watts to 3 watts low power.

® And, of course, the DC cable is included along with the microphone
and mobile mounting bracket.

Write for brochure — Dealer inquiries invited!
Warranty information available at your dealer
Company reserves the right to change specifications without notice.

Exclusive US Distributor — Dealers Welcome!
OR AT YOUR DEALER!

Distributed by l( l(

KDK DISTRIBUTING CO., INC.

617 SDUTH GALLATIN ROAD — MADISON,_ TN 37115
Phone (615) 865-7949

ORDER DIRECT



D. N. (Kit) Kittrell K5KL
703 Serenada Drive
Ceorgetown TX 78626

Update Your
CW Music Keyboard

— play it again, Sam
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SPACE

Fig. 1. Wiring diagram for modified diode matrix. R4 and Rg
values are not critical; however, a large deviation will cause
erratic operation. R¢ prevents truncated characters should
other keys be struck while the space bar is down. Resis-
tors— % W; diodes—1N914/1N4148; capacitors—0.1 disc.
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onsidering operational
features versus I1C
count, cost, and ease of con-
struction, the Morse key-
board designed by Crom
WBIWRE is one of the best
keyboard bargains available
(73 Magazine, February,
1979, p. 84). The author sug-
gests several options, and
the design readily accom-
modates others. One such
option, to make typing easi-
er, is described in this arti-
cle.
| found the basic key-
board awkward to operate
because of the key-interlock
feature which disables all
other keys while one is de-
pressed. Although other
keys may be struck, nothing
will come out—and that was
my problem: striking the
next key too soon resulted
in omitted characters.
The answer is n-key roli-
over. With n-key rollover,
second, third, etc., keys may

be struck while the first
and/or succeeding keys are
still held down, yet code will
go out in perfect sequence
(the capability exceeds the
demand).

The technique used by
Horowitz W1HFA for his
Compucoder (QST, )June,
1975), two resistors and one
capacitor in each keyswitch
lead, was adapted for this
modification, as shown in
Fig. 1. Essentially, the func-
tional difference between
the original WB9WRE diode
matrix and the modified one
is the duration of the key-
switch input. The static, or
rest, condition of data buses
KO-K7 and the strobe input is
high in both cases. When a
key is struck, diodes in the
key-switch line take selected
data buses low to form the
8-bit binary code represent-
ing the character keyed.
One or more of the low data
buses take the strobe input



The right design — for all the right
reasons. In setting forth design pa-
rameters for ARGOSY, Ten-Tec engi-
neers pursued the goal of giving
amateurs a rig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans-
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
of a switch), a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
right operational features
plus the right options, and
the right price for today’s
economy—just $549.

Low power or high power,
ARGOSY has it. Now you
can enjoy the sport and
challenge of QRPp
operating, and,
when you need it,
the power to stand
up to the crowds in
QRM and poor
band conditions.
Just flip a switch 10
move from true
QRPp power with
the correct bias
voltages to a full
100 watt input.
New analog
readout design.
Fast, easy, reliable,
and efficient. The
modern new
readout on the
ARGOSY is a
mechanical de-

sign that in-
stantly gives you all significant figures
of any frequency. Right down to five
figures (= 2 kHz). The band switch
indicates the first two figures (MHz),
the linear scale with lighted red bar-
pointer indicates the third figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens and units). Easy. And effi-
cient—so battery operation is easily
achieved.

The right receiver features. Sen-
sitivity of 0.3 uV for 10 dB S+ N/N.
Selectivity: the standard 4-pole
crystal filter has 2.5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 dB.

Other cw and ssb filters are available
as options, see below. [-f frequency
is 9 MHz, i-f rejection 60 dB. Offset
tuning is = 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better than 50 dB rejec-
tion notch, tunable from 200 Hz to
3.5 kHz. An optional noise blanker of

Here’s a Concept
You Haven’t Seen
In Amateur Radio
For A Long Time—
Low Price.

New TEN-TEC Argosy
$549

the i-f type has 50 dB blanking
range. Built-in speaker is powered
by low-distortion audio (less than 2%
THD)

The right transmitter features. Fre-
quency coverage from 80 through
10 meters, including the new 30 me-
ter band, in nine 500 kHz segments
(four segments for 10 meters), with
approximately 40 kHz VFO overrun
on each band edge. Convertible
power: 100 or 10 watts input with
100% duty cycle for up to 20 min-

utes on all bands. 3-function meter
shows forward peak power on
transmit, SWR, and received
signal strength. PTT on ssb, full
break-in on cw. PIN diode an-
tenna switch. Built-in cw sidetone
with variable pitch and volume. ALC
control on “high” power only where
needed, with LED indicator.
Automatic normal sideband
selection plus reverse. Nor-
mal 12-14V dc operation
plus ac operation with op-

tional power supply.
The right styling, the right
size. Easy-to-use controls,
fast-action push buttons, all
located on raised front
panel sections. New meter
with lighted, easy-to-read
scales. Rigid steel chassis,
molded front panel with
matching aluminum top,
bottom and back.
Stainless steel tilt-
up bail. And it’s
only 4" high by
9%2" wide by 12"
deep (bail not ex-
tended) to go any-
where, fit any-
where at home, in
the field, car, plane

or boat.

The right acces-
sories—all front-
panel switchable.
Model 220 2.4 kHz
8-pole ssb filter $55;
Model 218 1.8 kHz 8
pole ssb filter

$55; Model
217 500 Hz cw
filter $55;

Model 219 250
Hz cw filter $55; Model 224 Audio
cw filter $34; Model 223 Noise
blanker $34; Model 226 internal Ca-
librator $39; Model 1125 Dc circuit
breaker $15; Model 225 117/230V
ac power supply $129; Model 222
mobile mount, $25; Model 1126 lin-
ear switching kit, $15.

Model 525 ARGOSY —— $549.
Make the right choice, ARGOSY—

for the right reasons and low price.
See your TEN-TEC dealer or write.

Ll

TEN-TEC .

SEVIERVILLE, TENNESSEE 37862
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low, firing the strobe which
loads the FIFO.

The work of the key-
switch is now complete. In
the original version, the key-
switch provides a direct
ground which retains the
8-bit code on the data buses
and holds the strobe input
low, preventing reset until
the key is released. Con-
versely, there is no direct
ground path in the modified
version. The keyswitch dis-
charges the capacitor, send-
ing a negative-going pulse to
form the 8-bit code and trig-
ger the strobe. When the
negative-going pulse is com-
plete, the data buses and the
strobe input revert to the
static (high) state and are
ready for the next keystroke.
The depressed key is inert
until released; after release,
the capacitor recharges and
the key may be used again
(there is no discernible de-
lay).

Foolproof key debounc-
ing is a bonus feature of this
modification. The keyswitch
panels | used were removed
from old computer termi-
nals that had individual
magnetic reed-switch mod-
ules mounted on rails. Some
of the switches, outwardly
identical to all others but
used for special or dual
functions, caused sporadic
character iterations. | tried
numerous strobe pulse
widths, and even a 555
wired as a one-shot, without
result. A partial cure, effec-
tive for some but not for all
of the aberrant keys, was fi-
nally achieved using capaci-
tor conditioning on the
strobe-input line. These key-
ing anomalies completely
disappeared after the key-
board was modified.

With due respect to
WBIWRE, it's a matter of
opinion whether his—or any
other—keyboard makes CW
music; some would say that
only a bug in the hands of an
expert can do that! Music or
not, this keyboard will play a
better tune after this simple
modification.l
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Photo A. Aluminum angle stock bolted to the sides supports aluminum top, bottom, and rear
panels. The top was painted with epoxy spray enamel; clear epoxy protects the transter letter-
ing on the keys and controls. The digital display is for the QRQ, QRS digital speed indicator.
(See article by W7BBX, 73 Magazine, June, 1980, p. 50).

............
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Photo B. The n-key rollover components are at the top of the diode matrix. Vector T-44 Mini-
wrap posts are used to support the data buses and to terminate keyswitch leads. The key-
board logic, speed meter, and regulator boards are below. All interconnections are made
with single row headers.

Reader Service for facing page 54—
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SU\LT-IN DEMODULATOR
NINANCED OPERATING FEATURES

"' 1807]

This terminal has it all
in one compact package at one low price.

THE ROBOT 800 SPECIALTY MODE TERMINAL.

If you have been shopping around
for RTTY equipment, you probably
have asked yourself: ““How can | get
high performance, multiple-mode
capabilities without spending a
fortun2?'' Robot Research has
answerad this question through the
use of microprocessor technology.
The Model 800 & the most complete
specialty mode terminal ever offered
for under $100C; yet it has features
end performance capabilities which
put it in the class of systems costing
twice tF s amou~t or more! All that's
needed to have a complete operat-
ing system is th= addition of a stan-
dard T\ monitor.

HOW DID WE DO IT?

The most advanced RTTY sys-
tams or the market are designed for
rultiple applications. As a result,
tese systems are burdened with ex-
ctic feaures which are seldom used
cn amabeur radic. These ‘“‘features’
add to 1he cost, complicate opera-
ton, and in some cases even com-
rromise performance!

The €20 does not attempt to dou-
tle as € hobby eomputer, or a time-

share terminal. It was designed ex-
pressly for use as a specialty mode
communcations terminal for ama-
teur radio, and nothing else! By
focusing our attention on this simple
concept, we are able to provide a
product which works better, costs
less, and is easier to operate than
those systems which try to do
‘‘everything’'’ and end up doing
nothing very well.

ONE EXAMPLE:

The single most important factor
which affects RTTY receive perfor-
mance is the quality of the demod-
ulator. In the 800, we do not allow for
a wide variety of shift frequencies
through the use of tuneable filters.
There are only two shifts which are
used in amateur RTTY, and tuneable
discriminator filters are both expen-
sive and are poor in performance.
The 800 uses separate mark and
space discriminator filters for each
of these two shifts which are pre-
cisely tuned at our factory. Even
though the center frequency for the
mark filter is the same for both wide
and narrow shifts, the bandwidth is

different and therefore requires sep-
arate filters. By giving careful atten-
tion to these details, we can equal or
exceed the performance found only
in expensive stand-alone terminal
units.

WHAT ABOUT FEATURES?

The Modet 800 has all of the ad-
vanced operating features such as
split-screen, word and line editing,
message memories, autostart,
SELCOM, and many others. In addi-
tion, the 800 has a complete set of
operating aids such as an on-screen
status line, graphic tuning indicator,
and a side-tone oscillator. To get a
complete picture of all of the fea-
tures which the 800 offers, we sug-
gest that you contact us for a fuil-
color brochure, or visit one of our
dealers for a demonstration.

ROBOT RESEARCH + 7591 Convoy
Court, San Diego, CA 92111« (714)
279-9430

[ROBOT]

WORLD LEADERS IN SLOW SCAN TV, PHONE LINE TV, AND IMAGE PROCESSING SYSTEMS.




WILSON SYSTEMS TOWERS

— FACTORY DIRECT —

FACTORY DIRECT

ST-778B
Features:

Max. Height: 77’
Min, Height: 24"’
Weight: 700 Ibs.
Winch: 1500 Ibs. L
Cable: 6400 Ibs. H
Requires RB-77B &

will be totally

freestanding

FACTORY DIRECT

‘674

MT-618

Features:
Max. Height: 61’
Min. Height: 23’
Weight: 450 Ibs.
Winch: 1200 |bs.
Cable: 4200 Ibs.
No Guys required

when mounting
against house

For completely

FACTORY DIRECT

409

TT45B
Features:

Max Height: 45’
Min, Height: 22
Weight: 250 Ibs.
Winch: 1200 Ibs.
Cable: 4200 Ibs.
No Guys required
when mounting
against eve of
house.
For completely
freestanding
installation, use

hs

Yo

freestanding in- &1
stallation, use &
RB-61B or :
FB-61B below. 3

Recommended
Rotor: High Gain
Roto-Brake

RB-45B or FB45B |°, %",
below.

BASE CHART
TOWER | WIDTH |
TT458 | 12° x 12°
FB458 | 30" x 30"
RB458 | 307 x 30"
MT618 | 18" x 18°
FBS18 | 3 x3’
ABEIB | 3 x3
[ s1.778 | See Below
RB778 | 3% x 3%

WIND LOADING
| Tower Helght Sq Ft
ST-778 ‘--———-i——'77 0

3 | 18|
MTE1B

[ 37 18
TT458 | —g—+ 7

S - —

Square
Footage |
Based on |
1 50 MPH
Wind

Wilson Systems uses a high strength carbon steel tube manufactured especially for Wilson Systems. It is
25% stronger than conventional pipe. The tubing size used is 2" & 3%" .095; 4%" & 6" -, 8 -,134.
All tubing is cold dip galvanized. Top section is 2°" 0.D. for proper rotor and antenna mounting.

The TT-45B and MT-61B come complete with house bracket and hinged base plate for against-house
mounting. For totally freestanding installation, use either of the tilt-over bases shown below.

The ST-77B cannot be mounted against the house and must be used with the rotating tilt-over base
RB-77B shown below.

TILT-OVER BASES FOR TOWERS

FIXED BASE ROTATING BASE

The RB Series was designed for
The FB Series was designed to

the Amateur who wants the add
provide an economical method of ed convenience of being able to
moving the tower away from the work on the rotor from the
house. It will support the tower in ground position. This series of
a completely free-standing vertical

bases will give that ease plus ro
position, while also having the
capabilities of tilting the tower
over to provide an easy access to
the antenna. The rotor mounts at
the top of the tower in the con
ventional manner, and will not ro-
tate the complete tower

FB45B.. 112 Ibs... 209
FB-61B.. 169 Ibs...299%

ORDER

tate the complete tower and an-
tenna system by the use of a
heavy duty thrust bearing at the
base of the tower mounting posi
tion, while still being able to tilt
the tower over when desiring to
make changes on the antenna
system

RB-45B.. 144 Ibs..."289%
RB-61B.. 229 Ibs.. . 379
RB-77B.. 300 Ibs.. . ’569’5

N
Tilting the tower over is a
one-man task with the Wil
son bases, {Shown above 1s
the RB-61B. Rotor is not
included )

FACTORY DIRECT
1-800-634-6898

EYHH WILSON

4286 S Potaris Ave  Las Veqas Nevads 89103

Prices Effective 9-1-81 thru 9-30-81
Specifications Subject to Change Without Notice




WILSON SYSTEMS INC. MULTI-BAND ANTENNAS

- ™ SYSTEM 36

.
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-
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IN STOCK

A trap loaded antenna that performs like a monobander! That's the characteristic of this six
element three band beam. Through the use of wide spacing and interlacing of elements, the follow-
ing is possible: three active elements on 20, three active elements on 15 and four active elements
on 10 meters. No need to run separate coax feed lines for each band, as the bandswitching is auto-
matically made wia the High-Q Wilson traps. Designed to handle the maximum legal power, the
traps are capped at each end to provide a weather-proof seal against rain and dust. The special
High-Q traps are the strongest available in the industry today
SPECIFICATIONS

Band MH? 14 2128 Boom {O x Length) 2°x24° 2 Wind Loading & 80 mph 215 Ibs
t No of Elements 6 Maxsmum wind survival 100 mph
Uo to 2 dB Longest Element 28 Feed method Coaxial Balun
VSWR @ resonanc 131 Turning Radiu 18°6 (supplied)
C ) Maxinum mast dismeter 2 Assemibled weight (approx) 53 ibs
F/B8 Ratio 20 dB or better Surface area 86 sy ft Shipping weight [approx 62 1b

ADD 40 OR 30 METERS TO YOUR
TRI-BAND WITH THE NEW 33-6 MK

IN STOCK
Now you can have the capabilities of 40-meter or 30 meter operation on the System
36 and System 33. Using the same type high quality traps, the new addition will
offer 200 HKZ of bandwidth at less than 2:1 SWR. The new 33-6 MK will fit your
present SY36 or SY 33, and using the same single feed line.

SYSTEM 33 oy ~ INSTOCK —

Capable of handling the Legal Limit, the “SYSTEM 33" is the finest compact tri-bander avail
able to the ainateur. Designed and produced by one of the world’s largest antenna manufacturers,
the traditional guality of workmanship and materials excells with the “SYSTEM 33"'. New boom
to-element mount consists of two 1/8" thick formed aluminum plates that will provide more
clamping and holding strength to prevent element misalignment. Superior clamping power is ob
tained with the use of arugged 1/4° thick aluminum plate for boom to mast mounting. The use of
large diameter High-Q traps in the “SYSTEM 33°* makes it a high performing tri-bander and at a
very economical price. A complete step-by-step illustrated instruction manual guides you to easy
assembly and the lightweight antenna makes installation of the “SYSTEM 33’ quick and simple

SPECIFICATIONS

X e SWR: 1.1:1 or less on all

WV-1A

4 BAND
TRAP VERTICAL
' (10-40 METERS)

No bandswitching

necessary with this

vertical. An excellent

low cost DX antenna

with an electrical quarter

wavelength on each band
g and low angle radiation

" Advanced design

provides low SWR and
exceptionally flat
response across the full
p width of each band

Featured is the Wilson
large diameter High-Q
traps which will maintain
resonant points with
varying temperatures and
humidity

Easily assembled, the
WV-1A is supplied with
a hot dipped galvanized
base mount bracket

to attach to vent pipe or
to a mast driven in the
ground

Note
Radials are required for
peak operation
(See GR-1 below)

% SPECIFICATIONS

* 19’ 1otal height

¢ Self supporting — no guys
required

e Weight — 14 |bs

¢ Input impedance 50 §2

* Powerhandling capability
Legal Limit

* Tweo High-Q traps with targe
diameter coils

* Low angle radiation

* Omnidirectional
performance

e Taper swaged aluminum
tubing

* Automatic bandswitching

* Mast bracket furnished

bands

, 14 21 28 Boom (O D x length) 2" x 144 Wind loading at 80 mph 114 Ibs
M. No of elements 3 Assembled weight (approx) 37 Ibs
L 1 274 Shipping weight {approx} 42 Ibs
VSWR Tu 159 Direct 52 ohm feed - no balun required
I Maximum mast diameter 27 0.D Maximum wind surveval 100 mph
g 5 7sq ft

WILSON ORDER
SYSTEMS, INC. FACTORY DIRECT

4286 S Polatis Ave Las Vegas Nevada 89103 ]_800_6 34_6898

GR-1 1495

The GR-1 is the complete
ground radial kit for the WV
1A. It consists of: 150° of 7/14
stranded aluminum wire and
heavy duty egg insulators, in-
structions. The GR-1 will in
ctease the efficiency of the
GR-1 by providing the correct
counterpoise




Paul Grupp KATLR
73 Magazine Staff

Tume was, if you had a
small car and wanted to
put a synthesized two-
meter rig in it, you either
cultivated a sadistic
disregard for your passen-
ger's knees or got yourself
one of the two rigs on the
market with a compact
separate control head. The
new Kenwood TR-7730 is
part ot a trend that will
change all that. Measuring
a mere 2" high, 5.75" wide,
and 7.75" deep, it will fit in
the smallest of cars without
usurping precious legroom

The Kenwood
TR-7730 Transceiver

— let’s get small!

and is even compact enough
to fit in the extra radio slot
located in the console of
many newer cars. One might
suppose that a great deal
was sacrificed to cram ev-
erything into such a small
package. Surprisingly, this is
not the case. Without fur-
ther ado, let’s take a tour of
what the TR-7730 has to
offer

The Features

Starting in the upper left-
hand corner of the front
panel, we find the memory

The Kenwood TR-7730.
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channel selector and two
square push-buttons—one
marked “M” and the other
marked “MR"”. The "M" but-
ton loads the frequency
shown on the digital display
into one of the five memo-
ries. This frequency can
later be recalled by pressing
the “MR” button and choos-
ing the desired position on
the rotary selector. On
memories 1-4, the transmit-
ter offset is set with the
switch on the far right-hand
side of the front panel.
Memory 5 programs both

transmit and receive fre-
quencies, allowing access to
repeaters using non-stan-
dard splits.

Beneath the memory
controls are the combina-
tion power switch and vol-
ume control and the
squelch. Directly to the
right of these is the main
tuning knob, which steps
through the band in a simi-
lar manner to the knob on
the TR-9000

Just to the right of the
main tuning knob is a
switch which selects either
5- or 10-kHz steps with each
click of the main tuning
knob, a high/low power se-
lector, and an on/off switch
for a user-installed CTCSS
encoder. Directly above
these are three switches as-
sociated with the scanning
circuitry. Pressing the
“Scan” switch starts the
7730 scanning up the band.
It will stop on any signal
that breaks the squelch and
resume scanning when the
signal drops. If you hold
down the scan button con-
tinuously, the rig scans at
twice the normal rate. If
you wish to remain on a fre-
quency, press the PTT
switch on the mike or the
“Hold” button on the front
panel. Pressing the “"MS’
switch scans the five fre-
quencies programmed into



Top view of the Kenwood TR-7730.

the memories. The scan and
hold switches work in both
the band- and memory-
scanning modes. The
up/down switches on the
microphone function only
in the band-scanning mode.

All displays are of the
LED variety. There is a bar-
graph S/rf-meter similiar to
that on the TR-7800, al-
though the display on the
TR-7730 seems to be less
prone to flickering. Above
this are three LEDs. The one
on the far right lights to in-
dicate that a repeater off-
set has been selected, the
middle when the unit is
transmitting, and the left
when a signal that breaks
the squelch is present. To
the left of this is the main
frequency display

Most of the rear panel is
dedicated to a heat sink for
the final amplifier. In a clus-
ter on the left side are the
antenna connector, power
cable, speaker jack, and a
three-prong jack for a mem-
ory backup power supply.

Big Rig Performance

Kenwood wisely avoided
compromise in the rf stages
in their down-sized rig. The
transmitter and receiver
stages are strikingly similar
to those in the TR-7800.
Space was saved by shrink-
ing the control circuitry, re-
placing some discrete com-
ponents in the audio chain
with 1Cs, and simplifying
the final stage. Specifica-
tions are virtually identical

for the two rigs. Sensitivity
is rated at better than .5 uV
for 30 dB S/N. Selectivity is
spec’d at 12 kHz at 6 dB
down and 25 kHz at the
—60-dB point. In the high-
power mode, our unit ex-
ceeded its rated 25 Watts at
all frequencies between
144 and 148 MHz. Output
in the low-power position is
continuously adjustable,
making it easy to match the
rig to amplifiers requiring
only 10 Watts or so of drive.
As with most commercial
rigs, the deviation level was
set slightly high for the
close-talking most hams
use to improve signal to
noise in a car, but was easi-
ly readjusted.

In actual use, the
TR-7730 is a champ. It
worked perfectly the mo-
ment it came out of the
box. Both transmit and re-
ceive audio have the usual
Kenwood characteris-
tics—high fidelity with no
sacrifice of intelligibility.
The squelch is extremely
sensitive and seems to latch
up resolutely, without the
mushiness encountered on
many rigs. The controls are
thoughtfully shaped and lo-
cated —most of us should
have no trouble putting the
TR-7730 through its paces
in a dark moving vehicle
The bar-graph S-meter,
which first struck me as be-
ing a gimmick of question-
able utility, turned out to
be extremely useful It's a
lot easier to read at a

Bottom view of the Kenwood TR-7730.

glance than a D’Arsonval
movement.

The only thing more en-
joyable than using this rig is
deciding where to install it!
It's so small that the possi-
bilities are almost endless.
After considerable debate,
| removed the AM radio
from my Dodge Colt’s dash-
board and cut away the
plastic faceplate with a
fine-toothed saw and a cou-
ple of files. | didn’t know
whether or not the rig
would actually fit until the
faceplate was completely
cut away. Behind the dash |
found two metal braces, of-
fering plenty of support.
The fit is so tight that |
didn’t have to screw the rig
down. | connected the re-
mote speaker jack to the in-
dash speakers supplied with
the car

Not for the squeamish,
an in-dash or console instal-
lation can nevertheless be
extremely satisfying. | used
to enjoy having my car look
like a mobile NASA control
center, with rigs hanging
everywhere, but | get even
more pleasure from the
clean setup | now have. If
you decide to try an in-dash
installation, just be sure
that there is plenty of air
circulation available. Inad-
equate cooling can kill
arig.

| used the Kenwood
MC-46 DTMF mike, and |
must admit | have a love/
hate relationship with it. On
the plus side, it has all 16

tones, which is useful, and
the audio quality of the
condensor mike element is
unquestionably superior to
the mike packed with the
rig. On the negative side of
the ledger, the mike is
small! It took me a couple
of days to learn how to han-
dles it without inadvertent-
ly pushing one of the but-
tons on the pad. The hang-
up hook resembles those on
other microphones | own,
but it is slightly smaller, so
it won’t stay put in either of
the mike holders in my car
The small size no longer
bothers me, but | am still
looking for something to
hang the mike on when I am
not using it. My advice is to
check out the mike careful-
ly before buying, and if it
seems too small to cope
with, pick up a Kenwood
MC-45. You’'ll need to re-
wire the mike connector,
but the 45 is a solid, full-
sized microphone, sure to
please the most ham-hand-
ed ham! The MC-46 has
some nice features, though,
and is probably well worth
the effort required to get
used to it

Nothing is perfect, of
course, and the TR-7730 is
no exception. | found three
relatively minor things |
would like to see improved.
First, the main frequency
display is anything but easy
to read. No doubt the loca-
tion | chose for the rig

Continued on page 196

73 Magazine » December, 1981 27



28

HUSTLER
HF MOBILES
DELIVER

FIXED STATION
PERFORMANCE

. o

Hustler HF antennas deliver
outstanding signal reporfs —
wherever you're mobile!

Design your own HF mobile
from a full selection of top-
quality; U.S.-made stainless
steel ball mounts, quick dis-
connacts, masts, springs, and
resonators. You can cover any
6-10-80-meter band. Choose
from medium or high power
resonators with broadest
bandwidth and lowest SWR for
optimum performance on any

band. Easy band change and ‘

garcging with Hustler’s foid-
over mast, 100.

Ask any ham — the best HF
mobiles on the road come
from: Hustler — still the
standard of performance.

3275 North "B” Avenue
Kissimmee, Floridc 32741

an Anmamm Company
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YOU NEED A
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STEWART QUADS | 335 lewinpaLy, Ca

PORTA-PEATER"™
INSTANT REPEATER

Command and control module makes an instant re
peater from any 2 radios with absolutely no moditi
cations to theradios Interfaces viathe external speaker
and mic jacks Perect tor a personal. emergency. of
tixed repeater Wnite or callfor detailed data manual We
accept VISA and M/C Request catalog

® 4 individual CW-IDs (1K PROM)
® VOX—COR, COR triggers

® Adj. 0-15 min. ID cycte timer

® Ad|. 0-15 min. Time Out timer

® Adj. 0-30 sec. hang timer

@ Adj. 20db local mic amp

® True repeater beacon, or manual modes
® 250 volt switching capability

® Complete gain/intertace controls
@ Complete technical manual
®PCB size 5% x5%

® 22 pin edgecard interface

Assembled,
Tested,

Burned In,
Programmed
(inc. $3. postage)

$99.%

v 302

W-S ENGINEERING
P.O. BOX 58
PINE HILL, N.J. 08021
24 HR. PHONE: 201-852-0269

hey

look here

call toll free:nights

(800) 231-3057

6-10 PM CDST, M.W.F.
days: 713-658-0268

ICOM IC 720A/AC $1298
IC 730 729
IC 2AT 249
IC 22U 269
IC 25A 309
Santec HT 1200 299
ST7 440 FM 299
ETO Alpha 78 2595
76A 1495
76PA 1795
Telrex TB 5EM 425
Drake TR7/DR7 1349
R7/DR7 1299
AEA Morse CK1 115.00
YEASL FT707 699
FRG7700 449

FT101ZD
Mark 3 Limited 749

Order KWM 380 Now

OLD PRICE
Rockwell Accessories in Stock
Janel QSAS.... 41.95
Bash Books 995

Amphenol Silver Plate PL-259 1.00

Antique/Rare Tubes Call
GE 572 8B . 38
Timex 24 hour Wallclock.. .24.95
Robot 800A 749
Cubic 103 1195
Bird 43 SLUGS
Portable VJ Amplifier
2 watts in 33 watts out 89.95
Belden 9405 Heavy Duty
Rotor Cable 2416, 6#18 45¢/ft
Belden 8214 RG-8 Foam 36C/ft
Belden 9258 RG-8X
Mini-coax 19¢/ft
Alliance HD73 Rotor 109.95

Call for TS830S, TS130S,
TS-530S plus accessories

MASTERCARD VISA
All prices fob Houston except where indicated Prices
subject to change without notice, all items guaranteed
Some items subject prior sale Texas residents add 6%
tax Please add sufficient postage. balance collect

MADISON

Electronics Supply

1508 McKinney ~*
Houston, Texas 77010




WE BACK EVERYTHING
WE SELL WITH OUR {
PERSONAL GUARANTEE

PRICESE O B
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOL T
NOTICE

ITEMS SUBJECT TO
PRIOR SALE

{
PRl S
NEW NIGHT LINE
TOLL FREE
1-800-231- 3057

. MON, WED. FRI 6 PM-10 PM CT

IC-720A
$1298.00

ICOM's top of the line - 9 band
HF transceiver, general
coverage receiver - 0.1 MHz to
30MHz, 12 VDC operation

1 (compatible with PS15 power

supply). 2 VFO's built in.

( KWM 380 1
LIST $3495 + filter
Your Cost $3095 1
incl. filter

NEW
IC3 AT
| 220 mHz
Call for
Specs &
Quote

$299.00
W/Pad

|
|
1
1
|

I

$269.00
! W/0 Pad

0

- — -

( 713-658-0268

CALL FOR QUOTE

J \

NEW
$KENWOOD
2m FM HANDIE

| DONS CORNER

| Our service men note the new rigs coming out, and they are
| plentiful. Seem to be almost failure proof the first leap out of |
| the factory. The design is better. Quality-contro! seems to
preclude the old warning "wait until a few get out” before
purchasing; plus, the dealers seem to be getting better service |
info feedback from the factory, faster than ever.

Word of Advice: Buy from a dealer that is AUTHORIZED or

® programmable

an | can guarantee you |oca|service.Don'( etstuck witha unitthat !
g y g
® lithium memory | .. o .
back-up ‘ must be factory repalred unless that factory SO stlpula(es.

This month’s best buy - Alpha Amps at cheaper than ever
prices.

© power output 2.5 |
watts or 300 mw | |

¢ ;‘s':"‘:;wd"”"' Try our Service Department — you'll like it! Five People:
o tuneable sub- | One Tech for KWM380's only; one for digital equipment; one

tone encoder for tube sets; one for older Collins/Drake; one for general |
repair - odds and ends that you don’t want to do. CALL US!
| Leastwe candoistell youwhetherto putiton theshelf or send |

| ittous.
| See you next month!

CALL FOR QUOTE {1 P.S. Turns out Tang (our spy in Japan) was snortin’ Saki when ‘
| hereported on the Kenwood TS-840. It flat doesn’t exist, never \

— /) has, never will. | put him on probation.
- NEW!! )
YAESU FT-ONE W Y ESU
LIST CALL FOR $910.00
$2995.00 QUOTE CALL FOR QUOTE
|
® three selectivity e Curtis 8044 keyer '

positions for CW (two
for FSK!) using optional

available as option
® front panel keyboard

factory ’

filters ® ten VFO's |
® 73 MHz first IF ® one year
® 0.3 uV sensitivity warranty FT 101ZD
o full break in o - . |
- — $369.00 ‘
CALL FOR
BELDENDV || quom
Sbclasuh..m o e 5 EE pas PN 3 A‘.Q'
Bl 7 Gl RIS |
AGS/u & o0 a0 =
Foam B1VF 8
— 8214 g 0 GUpmdr
5" 36c¢ h x ST '
:oc:ulun 66 VF ) \ _//:;’ 0T
;Pl:,._ S U e 3 4B h FT 708R FT 208R
3 . . /:: \;\8 0
&ni‘ognmlr\olmg 50 :\:w un meny ¢ CAI.I.
P 8267 “n S [] "”2: 301 nar
43¢/ f 0 AL FOR
Belden Mini RG-8 (9258)-19¢/tt. \ DETAILS }
L
D 1508 McKINNEY

* CALL FOR QUOTES )

_HOUSTON, TEXAS 77010
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$SOTRON ANTENNAS

THE BEST THINGS
come in little packages..

NEEDS NO RADIALSOR -
MATCHING DEVICES
ISOTRON 80 ISOTRON 40 ISOTRON 20
54 INHIGH 31IN. HIGH 17 IN.HIGH

BIG ON PERFORMANCE

SMALL ON SPACE "

BILAL COMPANY
{303)687-3219
STAR RQUTE FLORISSANT CO 80816

END OF YEAR SPECIAL

FIVE BAND ::ncrswiavson
TR AP DIPOLE Vo070

-

Five Amateur Bands
(80 thru 10 Meters)
With One Antenna

Pre-assembled - Complete with wire « Traps - End
insulators - 50 ft. RG-8/U coax with PL-259 connector -
Five bands 80, 40, 20. 15 and 10 meter operation
with one antenna - Only two adjustments required -
Only 110 feet long - Heavy duty cast aluminum and
steatite center connector

Price Was-562-5Q

@ ?gggrnilvgl;lhomson Inc NOW $43.00
ristol, Pa =0

: = 31;7'{3;-55::?07 @ mmm  Limited Supply

w11

PHASE II
TWIN ANTENNA

\N\ o SUPER 80-POUNO, 100-MPH GRAY MAG-
vﬁ/ NETIC MOUNT WITH MYLAR BASE
* /6 WAVE FOR PHASE (I SIGNAL

e 1/4 WAVE FOR CLOSE-IN ANO RE

STRICTEQ HEIGHT AREAS
o INSTANT CHANGE- OVER
o SUPERIOR PERFORMANCE
o STAINLESS STEEL SPRING ANO WHIP
o CHROME ON BRASS BASE- COMPARE!

e BOTH ANTENNAS ARE FREQUENCY
AQJUSTABLE

o COMPLETE WITH 17 FEET OF FOAM
COAX ANO PL-259 CONNECTOR

® MAOE IN USA
INTRODUCTORY PRICE:

529.95

COMPARE!
TWOANTENNAS FOR THE PRICE OF ONE!
AMATEUR-WHOLESALE ELECTRONICS

8817 SW 1291th Terrace, Miamy Fiorida 33176
Telephone (305) 233-3631 - Telex 80-3356

HOURS: 9 - 5 Monday thru Friday
o U.S OISTRIBUTOR « DEALER INQUIRIES INVITED

R

800-327-3102




BLAZING THE FRONTIER OF
MICROCOMPUTER

COMMUNICATIONS

SUPERIOR
COMMERCIAL GRADE
2-METER FM TRANSCEIVER

"FALL SALE

4

FREE r:kim inciuoeo

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

« 8 MHZ FREQUENCY COVEFAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmit 142.000 t0 149.995 MHz in selectable steps of5 or 10 kHz.
COMPARE!

« SIZE: Unbelievablel Only 6% by 2%” by 9%”. COMPARE!

« MICROCOMPUTER CONTROL: All frequency control is carried out by a
microcomputer.

- MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is
pressec, a brief musical tone indicates positive entry into the microcomputer.
COMPERE!

« PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selected by buttons on the front panel or microphone.

- 8 CHANNEL MEMORY: Each memory channel is reprogrammable and stores
the frequency and offset. Memory is backed up by a NICAD battery when
power is removed.

< INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or
front panel, memory channel 1 may be accessed immediately.

- MEMORY SCAN: Memory channels may be continuously scanned for quick
iocation of a busy or vacant frequency.

« PROGRAMMABLE BAND STAN: Any section of the band may be scanned in
steps of 5 or 10 kHz. Scan Imits are easily reprogrammed.

+ DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The
scanner stops by sensing the channel center, so the unit always lands on the
corre(l:l frequency COMPARE this with other units that claim to scan in 5-kHz
steps!

+ THREE SCAN MODES WITH AUTO RESUME: "Sampling” mode pauses at
busy channels, then resumes. "Busy mode stops at a busy channel, then
resumes shonly after frequency clears. “Vacant” mode stops at a vacant
channe' and resumes when signal appears. if desired, auto resume may be
prevented by pressing one button. COMPARE!

« REMOTABLE HEAD: The control head may be located as much as 15 feet
away from the main unit using the optional connecting cable. COMPARE!

« PL TONE OSCILLATOR BUILT IN: Frequency is adjustable to access PL
repeaters.

« MICROPHONE VOLUME/FREQ. CONTROL: Both functions may be
adjusted from either the microphone or front panel

« NON-STANDARD OFFSETS: Three accessory offsets can be obtained for
CAP/MARS or unusual repeater splits. CAP and Air Force MARS splits are
BUILT IN! COMPARE!

« 25 WATTS OUTPUT: Also 5 watts low power to conserve batteries in portable
use.

« GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs for
superior visibility.

« RECEIVER OFFSET: A channel lock switch allows monitoring of the repeater
input frequency. COMPARE!

« SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting
and0.19 uV for 12-dB SINAD. The squelch sensitivity is superb, requiring less
than 0.1 uV to open. The receiver audio circuits are designed for maximum
intelligibility and fidelity. COMPARE!

+ ILLUMINATED KEYBOARD: Keyboard backlighting allows it to be seen at
night.

« TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is op-
timized by the same high standard of design and construction as is foundin the
receiver. The microphone amplifier and compression circuits offerintelligibility
second to hone.

« OTHER FEATURES: Dynamic microphone, built-in speaker, mobile mounting
bracket, external remote speaker Jack(head and radio) and much, much more.
All cords, plugs, fuses, microphone hanger etc. included. Weight: 6 Ibs.

« ACCESSORIES: CS-ECK 15-foot remote cable ... $39.95 CS-6R 6-amp ac
power supply . . . $59.95. CS-AS remote speaker ... $18.00. CS-TTK touch-
tone® microphone kit (wired and tested) . .. $45.00

AMATEUR-WHOLESALE ELECTRONIC% ORDER NOW TOLL FREE

8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 2333631 » Telex: 80-3356

&=

! VISA

. W - ]
» U.S. DISTRIBUTOR - DEALER INQUIRIES INVITED

HOURS: 9 - 5 Monday thru Frida
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



Dr. Ben C. Butcher N6AVU
9541 Duke Drive
Westminster CA 92683

Joe

l n spinning the dial across
the various amateur
bands, it is not unusual to
find a QSO concerning ra-
dio equipment. A typical
QSO might be as follows:
" I am running a Satellite
TS6 with a Pacific Kilowatt
2 hinear amplifier. My an-
tenna consists of stacked
verticals, 33 elements, up

Purchased

1 year (or less)

2 years

3 years

4 years

5 years (or more)

Ham: The Consumer
—do you fit the mold?

about 100 feet. | also have a
Demosthenes speech pro-
cessor

It appears that there is
much interest in the types
of radios and accessories
being used as well as the
reason for purchasing spe-
cific radio products. Al-
though there have been
many formal studies con-
cerning consumer behavior,

Number of Amateurs (%)
23
20
14
10
33

Total 100

Table 1. HF SSB radios — when purchased.

Source of Purchase

Local Franchised Dealer

Mail-order

Another amateur

Other (includes factory,
swap meet, hamfest)

Number of Amateurs (%)
52
32
10
6

Total 100

Table 2. Where radios were purchased.
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the radio amateur as a con-
sumer has been neglected.

The purpose of this arti-
cle is to present some ex-
ploratory research findings
on the influence of con-
sumer behavior on the buy-
ing habits of radio ama-
teurs.

Methodology

The data in this study
were gathered from ques-
tionnaires sent to 300 radio
amateurs in each of the ten
United States call areas.
The amateurs were selected
by random sample from the
1980 Radio Amateur Call-
book. The sample included
amateurs from each of the

Reasons for Purchase

Reputation of dealer (including
service)

Price

Store personnel

Other (includes availability,
location of dealer, etc.

fifty states, divided into
three license class classifi-
cations—General, Ad-
vanced, and Extra. Two am-
ateurs were taken from
each class for each state.
The study was primarily
limited to HF SSB radio
equipment.

The HF SSB Radio

An important part of the
study dealt with the types
of HF SSB radios owned by
the radio amateur, age of
radio, where purchased,
and purchasing influences.
The following is a list of HF
SSBradios, including manu-
facturer and model num-
ber, that were most fre-

Number of Amateurs (%)
40

44
10
6

Total 100

Table 3. Reasons for purchasing radio from dealer, etc.



TE-12PA

67.0 XZ 854 YA 156.75A 19287A

Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull 7T44WA  9152Z 110922 13654Z 167962
you out of a sticky situation. Need a different CTCSS ;;:%E 3‘;;;°§Q ::;jg 33 :2;3 :Q };31323
tone for each channel in a multi-channel Public Safety 825YZ 100012 123.03Z 151452 186272
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be TE-12PB
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test e > TEE IR  aa st
equipment is required. As usual, we're a stickler for 1000 770 1336 1650 1900 2200 2450

1day delivery with a full 1 year warranty. 1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550

* Output level flat tc within 1.5db over entire range selected. 2805 1800 2100 2350

* Immune to RF. N R . ey
 Powered by 6-30vcc, unregulated at 8 ma. ¢ Frequency accuracy, +1Hz maximum —40°Cto +85°C

» Low impedance, low distortion, adjustable sinewave output, * Tone length approximately 300 ms. May be lengthened,
5v peak-to-peak. shortened or eliminated by changing value of resistor

* |nstant start-up. $89.95

* Frequency accuracy, +.1 Hz maximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
® Continuous tone

v 443

M COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667

(800) 854-0547/California: (714) 998-3021
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Reasons for Purchase

Reputation of Manufacturer
(including quality)

Features of the radio

Convenience in operation

Other (includes American-made,
prestige, size, performance)

Number of Amateurs (%)
45

40
12
3

Total 100

Table 4. Reasons for purchasing a particular brand of radio.

quently mentioned in the
survey*: Collins KWM2;
Drake TR4C, TRF; Heathkit
HW-101; lcom 701; Ken-
wood 120S, 520S, 820S;
Swan Astro 150, 102BX;
Ten-Tec Triton 1V, Omni
A,D; Yaesu FT-101, 101E.

It is interesting to note
that only 25% of the ama-
teurs surveyed had solid-
state radios. The reason for
this is probably because of
the age of the sets. Table 1
indicates that although
33% of the amateurs have
had their sets for 5 years or
more, 23% have purchased
new radios within the past
year.

Why A Specific
Radio Was Purchased

The buying environment
is an important part of con-
sumer behavior. Not only
where a purchase was
made, but why it was made
are basic factors to consid-
er.

As shown in Table 2,
most of the amateurs
bought their radios from ei-
ther a local franchised deal-
er or by mail-order. The rea-
sons for this are illustrated
by Table 3. It can be ob-
served that the reputation
of the dealer, including ser-
vice, and price are consid-
ered to be the prime rea-
sons for buying a set from a
particular place.

As discussed previously,
the reasons why an amateur
purchases a particular radio
are important factors to
consider in consumer be-

*Itis not the purpose of this arti-
cle to rate any one manufactur-
er's product over another. Also,
not all sets mentioned in the
study are listed; only those ra-
dios that were most frequently
mentioned are given here.

Types of Antennas
Triband yagi beam
(3 elements or more)

Dipole
Vertical

Quad
Monoband yagi
Minibeam
Longwire

Purchasing influences

Advertisements

Friend (Amateur)

QSO

Store display

Other (includes store salesman,
family, used in contest)

Number of Amateurs (%)
42
31
15
10
2

Total 100

Table 5. Other purchasing influences.

Number of Amateurs (%)
48

22
10

10
7
2
1

Total 100

Reasons for Purchase
Efficiency and gain.
Work all bands.

Best value for money.
Low noise.

Fits limited space.
Low profile.

Good construction.
Better DX.

Table 6. Antenna systems and reasons for purchase.

havior. Table 4 indicates
that the reputation of the
manufacturer, quality, and
features of the radio are im-
portant elements consid-
ered by the amateur when
purchasing an HF SSB radio.

Additional factors that
influence an amateur’s buy-
ing habits are illustrated in
Table 5. It is interesting to
note that 42% of those sur-
veyed felt that advertising
played an important part in
influencing their final pur-
chasing decision. Addition-
al purchasing influences in-
clude friends (31%), QSOs
(15%), and store display
(10%).

Antennas

There are probably more
on-the-air discussions con-
cerning antenna systems
than any other piece of am-
ateur equipment. The pur-
chase of an antenna, there-
fore, is an important factor
to consider in relation to
amateur buying habits. Ac-
cording to Table 6, the tri-
band yagi beam appears to
be the antenna most pur-
chased by radio amateurs.
48% of the amateurs sur-
veyed used this type of an-
tenna. Table 6 also indi-
cates the reasons why a spe-
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cific antenna is being used.

Radio Accessories

An important part of am-
ateur purchases includes ra-
dio accessories. The most
popular accessories being
used by the amateur are lin-
ear amplifiers, speech pro-
cessors, audio filters, tun-
ers, and keyers. Other ac-
cessories include monitor
scopes, frequency count-
ers, phone patches, and
computers.

Occupations

Occupation is a basic in-
dex of social behavior. The

Journalist-Poet

Architect

Salesman

Computer Programmer

Asst. V.P. Operations (Railroad)
Engineer

Lawyer

Real Estate Broker

Florist

Electronics

Post Office Department

US Navy

City Government (Administrator)
Business Executive

Teacher (1st Grade)
Accountant

Dentist

Retail Bicycle Store Manager
Social Worker

Research (Medical)

results of the study show
that people from all walks
of life are presently enjoy-
ing the hobby of amateur
radio. The occupations of
radio amateurs as given in
the survey include those
shown in Table 7.

Conclusion

As previously discussed,
this survey should be con-
sidered merely as explor-
atory in nature. The study
was limited by the size of
the sample obtained. This,
however, is only a begin-
ning in looking at the radio
amateur as a consumer.ll

Veterinarian

US Army (Captain)
Astronomer

Auto Mechanic
Photographer

US Air Force
Housewife

Plant Manager
Telephone Installer

TV Broadcast Engineer
Marketing Product Manager
US Coast Guard
Musician

University Professor
Glass Blower

College Baseball Coach
Clergyman

Farmer

Retired

Table 7. Occupations of hams.
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12 VDC, DRAWS ONLY 15 WATTS FROM BATTERY.
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Wilson Microwave Systems ==

Wilson Microwave Systems uses the latest state of the art
method of manufacturing the parabolic designed antenna.
Resistance to distortion and instability is increased with
the addition of a full screen mesh sealed within the %"
thick fiberglass.

\0 Wilsons unique ““Vari-Mount’’ provides the easiest installa-
tion and mounting method available today. The 4pc
\ construction of the dish provides easier handling, less

installation time, and greatly reduced shipping costs.

With the exclusive 4 point Williams’ mount, you are assured
a quicker installation and that the antenna will be more
securely fastened to the Vari-Mount. The antenna struts
aid in stabilizing the fiberglass for operational reception in
winds of up to 50 - 60 MPH.

A ball bearing race allows easy turning of the antenna in
changing to the different satellites. A scale is included on
the base to assist in their location.

For those areas that require a larger dish than the 3.35
meter, Wilson offers an addition that will increase the size
to 4.0 meter. It is easily bolted to the outer edge and main-

o ’ "o . oc tains the strength, while increasing the performance.
- - P v
/ 3 \
\
e X
| -
VA

) W ¥

The optional remote control feature allows you to control movement of the azimuth and elevation positions of the
antenna from the comfort of your easy chair — without having to go outside. This feature may be added later.

Wilson can now supply you with a complete system for turnkey operation that includes everything that is required
for installation. The package includes the fiberglass 11’ antenna featured above, receiver, 120° LNA, modulator,
and all cables required. Many options are available.

DISTRIBUTOR & DEALERSHIPS AVAILABLE
WILSON MICROWAVE SYSTEMS,INC.

4286 South Polaris Avenue - Las Vegas, Nevada 89103
A NAME KNOWN TO THE COMMUNICATIONS INDUSTRY FOR OVER 12 YEARS

FOR INFORMATION Call (800) 634-6898 or (702) 739-7401



Alaska Microwave Labs

4335 EAST FIFTH STREET ANCHORAGE
ALASK#2 99504 (9C7) 338-0340 DEPT 73
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H&R COMMUNICATIONS, INC.
Route 3, Box 103G - Pocahontas, Arkansas 72455

Introduces the

MODEL 12K
SYSTEM ...

A complete satellite
receiving system that you
can assemble yourself as a
week-end project.
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Why spend $7,000 to
$10,000. Why pay someone
else to install it. Do it
yourself in a week-end and
save.

ony $2,400.00
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50
KIT CONTAINS * All Miscellaneous Cable
and Connectors Needed Channels
* 12’ Antenna *Everything You Need
¢ AZ/EL Mount *No Special Tools Needed
viz 1 *24 Channel Receiver * Complete Antenna Weight Only 125 Pounds
b o *120° LNA
WD 17 ¢M/ S/ PP *Feed Horn
s-1pek [ o9k /v ve2 B2 o
DA G 1 See Your Local Star View Dealer or Call
OPEE ATSPMESY CLOSED 8FPM PST 800—643—01 02 or 501—647—2291 W~ 86
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A WHAT YOU WANT ASK

,‘ ORBENS ARE POSTAGE PAID

ESR24 Earth Station Receiver
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All 24 Satellite Channels Attractive Styling Digital Display Up/Down Channel Button Control
Fixed and Variable Audio Tuning for all Subcarriers Normal/Inverted Video Switching
Signal and Tuning Meters Single and Double Down Conversion Models Afc for drift-free operation
Remote Control and Remote Metering Options Suggested List as low as $995.00

Write for brochure or see your dealer o
" 540 Richard St., Miamisburg, Ohio 45342, USA
R.L.DRAKE COMPANY <IN oiomimimimss

FEATURES AND PRICES SUBJEGT TO CHANGE WITHOUT NOTICE OR OBLIGATION
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Editor's Note: In just three decades, television has won the hearts and minds of American society. Newsweek Magazine reports that the
“average family member spends more than seven hours a day tethered to the tube.” Innovations like community antennas, cable TV, and
now reception directly from the satellites have nurtured our passion for video. Perhaps you prefer an evening of rag-chewing on 75 meters or
chasing DX on the low end of 20 to watching the one-eyed monster—even so, you can’t deny the impact that television has had on

everyone’s lives.

Tim Daniel N8RK
73 Magazine Staff

€' ixmeters is open. My lit-
Jtle portable SSB rig is
hooked to a jury-rigged
VHF TV antenna and I'm
copying stations as far
away as Florida. As | tune
across the band, | find a
pileup that rivals anything
you hear on 20 meters.
Eventually the furor dies
down and | hear a weak but
copyable signal:

“This is VP5D; the name
is Bob and my location is
Providenciales, one of the
Turks and Caicos Islands.”

The voice goes on to say
that this is not a DXpedi-
tion, but rather a perma-
nent station, so if you don’t
work it today, there will al-
ways be another chance.

VP5D is Bob Cooper, also
known as WSKHT. When
Bob is not handing out re-
ports on six or ten meters,

Bob VP5D.

he is likely to be pursuing
another form of electronic
magic. Bob, you see,
dreams about making high-
quality, universally-avail-
able television a reality.

Cooper is the father of
home satellite television. In
just five short years, Bob
ushered home reception of
satellite TV from being a
five-figure investment to
the point where you can as-
semble a complete system
for about $2000. Along the
way, he wrote dozens of ar-
ticles, including one for 73,
he had a column in QST,
and he received coverage in
publications like Mother
Earth News and TV Guide.
Coop’s fame extends be-
vyond the written word;
he has appeared on Japa-
nese TV news and more fa-
miliar programs like “PM
Magazine.”

To trace Bob Cooper’s at-
tachment to video, we have
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to go back to the infancy of
commercial television. The
Cooper family lived just far
enough away from the near-
est station to make recep-
tion a difficult task. As a
youth, Coop combined his
ham-radio-based knowl-
edge of electronics with an
enthusiasm for the growing
world of TV. After all, build-
ing beams and preamps for
VHF TV was not too dif-
ferent than home-brewing
gear for six meters.

Bob’s college training in
broadcast journalism even-
tually led him to the cable
TV industry where he was
involved with the publica-
tion of trade magazines.
When the satellite TV era
began, Bob was already the
veteran of the original TV
explosion and the develop-
ment of cable TV.

Coop’s first exposure to
satellite TV came at a cable
TV trade show in 1975.
Soon after, he began to
work putting together a sys-
tem of his own. By scroung-
ing in the true ham radio
fashion, he was able to
build one of the first home
satellite TV receiving sys-
tems for far less than the
$25,000 asking price.

Along the way, Bob met
other pioneers like Stanford
University professor Tay
Howard W6HD and Bob
Coleman K4AWB who were
working towards the same
goal. Since new equipment
was so expensive, these trail-
blazers relied on surplus

units or, failing that, they
home-brewed. There were
no plans to follow, no kits
to buy—only imagination
and patience.

What Bob and a handful
of other experimenters
were accomplishing was of
only passing interest to the
professionals in the satellite
TV field. The industry was
content to keep satellite TV
veiled in mystery and ex-
pense. Cooper, realizing the
potential for the mass ap-
peal of home satellite tele-
vision receive only (TVRO),
decided to go public. He
did it in a big way. The TV
Guide article in October,
1978, and subsequent cov-
erage on the CBS Evening
News alerted millions of
people about the new
technology.

Overnight, Coop was be-
sieged with thousands of in-
quiries. He had created a
demand which he is still
striving to meet three years
later. In those early days,
there was no gear aimed at
the home market. Before
long, garage industries,
often started by hams,
sprang up. It was (and still
is) a seller’s market and any-
one with a background in
electronics had a tremen-
dous advantage.

A digest for satellite TV
enthusiasts, publishing
manuals, and sponsoring
seminars turned into a full-
time endeavor and Bob
made the plunge, commit-
ting all his talents to the



Bob utilizes his extensive knowledge of the broadcast and
cable TV industries to make high-quality TV a reality, de-
spite the remote location. To Bob’s left is a vertical interval
switching unit which allows him to change signal sources
rapidly, without any glitching. The monitor displays a
computer-generated time, weather, and community infor-
mation report. This is just one of the several ways that West

Indies Video offers a local flavor to its programming.

young industry.

The early days were not
all milk and honey. The first
Satellite Private Terminal
Seminar (SPTS) in Oklaho-
ma City was almost can-
celled. A last-minute court
hearing decided that the
freedom to share informa-
tion superceded a cable TV
supplier’s desire to keep the
subject a mystery. (The le-
gal questions that surround
the satellite TV explosion
are just beginning to see a
thorough airing.)

Cooper was in on the
growth of the industry from
the start. Coop’s Satellite
Digest has become the fa-
vorite source for update in-
formation about the tech-
nology and the satellites
themselves. How-to manu-
als, priced from $30.00, sell
briskly. The thrice annual
SPTS events are attracting
over a thousand partici-
pants who gladly pay the
$150 admission price. Coop
had started the wave rolling
back in 1978 and he man-
aged to climb on top for a
very successful ride. He let
others manufacture the
equipment, sell the dishes,
and install them. His bag is
information, something
that a young industry can’t
live without.

New Beginnings

In 1980, the stage shifted
from Oklahoma to a small,
unknown island in the Carib-
bean. Just as the home sat-
ellite TV industry began to
gain momentum, Coop
pulled up stakes and
moved his family to Provi-
denciales, part of the tiny
nation of Turks and Caicos.
Besides donning a new call-
sign, VP5D, Cooper was on
the brink of yet another
video revolution.

The Coopers fell in love
with the serene, isolated
beauty of the Turks and
Caicos on a vacation visit. It
became harder and harder
to return home on subse-
quent visits, so Bob and his
wife Susan began thinking
about making the island
their new home. The pros-
pering monthly magazine,
manuals, and seminars
gave the Cooper family the
independence to choose a
life in a home alongside a
deserted beach, far from
the hustle-and-bustle black-
topped world that most of
us know. Bob was more
than willing to escape the
day-to-day hassles of being
an industry leader so that
he could concentrate on
writing and video work.

The turning point came

The thrice-annual Satellite Private Terminal Seminars (SPTS)
are sponsored by Bob Cooper. They offer an outstanding
way for both hobbyists and dealers to find out the latest in-
formation about this dynamic industry. Approximately
1000 persons gathered at the August, 1981, seminar in
Omaha. They had the opportunity to listen to such experts
as Steve Gibson, who has combined the technology of com-

puters and satellite TV for some very exciting results.

when Coop presented the
plans for his new home to
the island officials. Their
curiosity about the satellite
dish (doesn’t everyone have
a dish in the backyard?) led
to a proposal that Bob
share his signals with the
rest of Providenciales.
Cooper, who was familiar
with the long, involved TV
broadcasting license proce-
dures in the US, was easily
convinced. There were no
existing rules for television
broadcasting in Turks and
Caicos. Being the first to at-
tempt such a project meant
that Bob would be able to
write the book as he went.

The first priority, after
moving to “Provo,” was get-
ting West Indies Video off

the ground. A 16-foot dish
was erected to catch pro-
gram material relayed
through SATCOM F1. The
satellite downlink receiver
provides a baseband video
signal that modulates an
”STL” (studio-to-transmit-
ter link), in this case, a low-
power transmitter on chan-
nel 7. The STL signal is
aimed at a pair of yagis
located on Provo’s highest
point, Blue Hill. From this
“mountaintop” location,
the signal is translated to be
broadcast on channel 4
with 8.5 Watts of output
power.

From the project’s begin-
ning there was a dual chal-
lenge. Establishing a reli-
able, high-quality TV ser-
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vice is a major task by itself.
Compounding those head-
aches are the drawbacks
that accompany life on a re-
mote island. Just about ev-
erything you and | take for
granted has to be shipped
in, involving a lot of ex-
pense and time. Commer-
cial air service is spotty,
barge traffic infrequent,
and mail delivery takes
three weeks, if you're lucky

Many families have had
the misfortune to move into
a half-finished home, but
how many have faced the
challenge of setting up
house in a TV station while
the workmen are still ham-
mering and sawing? The
construction of a real home
took a back seat to finishing
the station. The control
room doubled as an office,
while the sound stage
served as a bedroom for the
two Cooper children.

The system on Provo
evolved in stages. At first,
the remote transmitter was
powered by automobile
batteries that required
weekly recharging. Later, a
solar-cell array took over,
reducing the visits to once a
month.

Until programmable
switching equipment is in-
stalled, someone must be
present in the control room
every time a change in the
program source is made.
When Bob is gone, this task
falls on his twelve-year-old
son, Kevin VP5DX.

This is the site of the Cooper family’s dream come true.
Soon after this photo was taken, work began on a second
building that will separate their home from the studio.

Except for the fact that
only one channel is avail-
able, Turks and Caicos
viewers are watching tele-
vision like the premium
cable channels available in
the US.

Unlike most American
television, West Indies Vid-
eo has no advertising. Dur-
ing early stages of opera-
tion, the company is giving
away the service. Because
of the large expense of set-
ting up the station and the
poor advertising potential,
Coop is planning to scram-
ble the signal and charge a
monthly fee for a decoder.

With 750 subscribers
spread over seven islands,
West Indies Video has
chosen to use an address-
able scrambler. After pay-
ment is received, the de-
coder will be activated for
another month by a burst of
digital transmissions. No
money, no TV.

The islands’ version of
the Nielsen ratings is the
phone calls that Bob and
his family receive from dis-
satisfied viewers. Anyone
wanting to invoke the wrath
of an entire nation can do
so by stopping broadcast of
wrestling and boxing on
Friday and Saturday nights
The most frequently heard
complaint is that programs
are not available 24 hours
a day. It seems as though
TV has taken the people
of Turks and Caicos from
being bored and isolated
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to being entertained and
informed.

The low-power television
(LPTV) concept which
Cooper has proven in Turks
and Caicos shows great
promise for revolutionizing

TV in the United States. The
FCC is now allowing com-
munities to enjoy special-
ized (educational, regional,
religious, commercial) pro-
gramming broadcast by
10- to 100-Watt UHF and

August 14, 1981
Dear Satellite Enthusiast,

We all have different dreams and aspirations. For the
Cooper family, it had long been our hope that we would one
day be able to move, permanently, to some quiet, out-of-the-
way Caribbean island where our children could be raised to be
self-sufficent, productive young people and where we could,
as a family unit, make real and useful contributions to the de-
velopment of “our island.”

Very few people have ever heard of the Turks and Caicos Is-
lands. A country with around 7,000 total population is not
often in the headlines. Many maps do not show us to be here;
the popular Caribbean tourist guidebooks seldom notice that
we exist. Those that do mention us often make the incorrect
assumption that the Turks and Caicos are an extension of
and a part of the southeastern Bahamas.

Getting here is very difficult. Mail service is extremely poor;
telephone service is only slightly better. But within 30 days of
our arrival here, the Turks and Caicos had live (satellite-deliv-
ered) television. There was no national sport prior to our ar-
rival; now, due totally to satellite television, professional
wrestling is the national spectator sport. Nobody here had
ever seen or heard world leaders before; they had never seen a
baseball game, a play, or a movie. They had no idea what Ses-
ame Street was, or where it was. They had never heard of
James Bond or Barbara Walters. They were as far removed
from the 20th century as a people could be.

We take the responsibility of providing high-quality televi-
sion to our country very seriously. We spend as much or more
time making careful program selections as we do working out
the intricate technical parameters of building a high-quality
electronic service.

Satellite television can, in varying forms and shades, do
much the same thing for areas closer to you than the Turks
and Caicos, as it has done for our country. The satellite ser-
vice has changed the complexion of the world in just a few
short years. In the next five years, we will see such dramatic
improvements and expansion of service that our efforts today
will seem very primitive by reflection.

This is the growth field of the 80s and beyond. This is where
the most exciting opportunities of your lifetime are to be
found. The opportunities in this young field are totally unlim-
ited. You can do anything you want to do, if you carefully learn
the basics, carefully plan each step, and carefully select
where and how you will do it.

Welcome to the 21st century. And if you are ever down our
way, stop in and say hello to us on the shores of Grace Bay!
We are the third satellite antenna on the left.

Bob Cooper

Reprinted with permission. Copyright 1981, Satellite Televi-
sion Technology International, Inc.



It takes a big dish to pull in studio-quality signals in the
Turks and Caicos Islands. Bob, on the left, 1s with W2NSD/1

and WAITKPS.

VHF stations. Satellites will
he the popular, low-cost
way to distribute the video
and audio to the local L PTV
stations. Owning and oper
ating these stations will not
require the investment that
accompanies one of the full
service stations

Ham radio operators
have a long history of pio:
neering and popularizing
new methods of communi

cation Concepts like single
sideband, and now satellite
television, have been trans
formed from expensive and
complex mediums into
something that is eastly un
derstood and affordable
For individuals ke Bob
Cooper, radio 1s accompa
nied by “magic,” whether
the challenge 1s receiving a
4 0-GH7 satellite signal or a
pileup on six meters B

‘““ELEGANT”’

DESIGNED FOR THE PARTICULAR HAM.
CLUTTERFREE CONSOLES

[CLUTTERFREE MODULAR CONSOLES

Join SCAN, and join the ever increasing number of
scanner enthusiasts who are getting all the frequency
information they need to really use their scanners! You
get an F.C.C. quick reference frequency allocations
chart; plus SCANNING TODAY magazine, a forum for
scanning news and technical articles with regular fre-
quency updates from all across the United States.
Also, FREE classified ads allow members to exchange
frequency info, 10-codes, as well as sell and exchange
equipment with over 30,000 members nationwide.

Your membership kit includes an 1.D. card, certif-
icate, vehicle decal, and much more. Join today and
get free “Scanners Hear It First” bumper sticker! Send
check or money order for $10.00 to:

Scan

Scanner Association of North America
Suite 1212 ST, 111 E. Wacker Drive, Chicago. IL 60601

LE

-

PRICES START AT $203.35
SEND FOR FREE BROCHURE .

P.O. BOX 5103 TACOMA, WA. 98405 (206) 759 1611

~See List of Advertisers on page 162
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DXPEDITIONS INTERNATIONAL

998 Wildwood Road Waycross, Georgia 31501

FULL MEMBERS - Receive 52 issues of the weekly
DXpedition Newsletter while making a significant con-
tribution to the DXpedition Fund. ($38.00 U.S.)

LIMITED MEMBERS - Recelve 52 issues of the DXpedi-
tion Newsletter while not contributing to the DXpedi-
tion Fund. ($28.00 U.S.)

FRIENDS - The most important asset of the DXpedition
Fund. They contribute various sums to this fund but do
not receive the Newsletter.

DX members outside Canada & Mexico - add $12.00
U.S. to cover additional postage on DXpedition
Newsletter.

Employees of DXpeditions, Int. and their familles are
not eligible for financial assistance trom the DXpedi-
tion Fund

Information for DXpeditions Newsletter appreciated.

Send business size SASE for sample newsletter

Full Membership - $38.00 U.S.
Limited Membership - $28.00 U.S.
Frlend - Contribution of $.

Call

Name

Address

City

State. Zip

(Please Print or Type)

THE FUTURE OF TELEVISION
15 TODAY WITH DOWNLINK.

Why wait until 1985 just to get three channels of satellite reception when
Downlink’s D-2X receiver can give you sixty channels of brilliantly clear
unedited movies, sporting events, world news and special programming

from the many satellites over the North American continent

Now.

The D-2X’s modular format and state-of-the-art circuitry allow for sharp,
colorful reception of the entire satellite bandwidth (from 3.7-4.2 gHz)
So you can get all sixty channels plus the new channels that will be
available in the future.

Made from the finest microwave components, the Downlink D-2X receiver
features dual-conversion design, permitting muitiple receiver installations
and phase-lock loop processing which brings living color to your TV,
The complete and easy-to-install Downlink System including the
D-2X receiver, low-noise amplifier, Skyview | antenna and cable
can be yours for $3,595.00. So live the future of television
now. .. with Downlink.

For the name of the Downlink dealer nearest you call toll-free
800-641-4645, ext. 214. In Missouri, call 800-492-4892.

(=

4

Downlink, In¢.
30 Park Street

(203) 928-7731

DOWNLINK
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For more information, contact:

. Putnam, Connecticut 06260
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SCANNERS

LOWEST

POSSIBLE
PRICES
ANYWHERE

BEARCAT* 350 $399.95
BEARCAT® 300 $339.95
BEARCAT® 250 $269.95
BEARCAT® 20/20 $279.95
BEARCAT® 210XL $219.00
BEARCAT® 100 $289.95

ADD $7.00 PER SCANNER FOR U.P.S.
SHIPPING. NO C.O0.D. OR CREDIT
CARDS ALLOW 30-45 DAYS SHIPPING
ON SOME MODELS. WRITE OR CALL
FOR SPEC. SHEETS.

EVERGLADES COMMUNICATIONS
2184 J&C BLVD. NAPLES, FLA. 33942

MINIFM MIC

This compact (° x 1 x 2 ) super FM wireiess
Mic kit outpertorms many other expensive un s
avaiable Transmits a stable. exceptional qQuality
aud Jnal up to 300 yards Recewe on any FM
radio  Complete easy-10-buld kit includes case
battery and all parts with illustrated nstr  manyat
Only $13 95 Assembled and tested $ 18 95

*INTERSIL 7107 DVM kit (LED) $27 95
*INTERSIL 7106 DVM kit (LCD} $33 95
*EXAR 2206KB Function Gen Kit $18 95

Add $1 55 S&H per it

S.E. Corp., Box 16969
Temple Terrace, Fl 33687 . 304

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and

movies worldwide
We don’t just
sell information!
We Manufacture

book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all
'Y the tacts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recorn-
mended reading by NASA, The Oftice
of Consumer Affairs and quality com-
panies like Rockwell/Collins Send
$7 95 today! caLL 309

24-hrs. C.0.D. Holline
(305) 339-7600

© SPACECOAST

RESEARCH CORPORATION

From offshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the

P.O. Box 442-D, Altamonte Spgs, FL 32701

Reader Service for facing page 451~



Cross-Needle Meters
CN-520/ CN-540/ CN-550

DAIWA cross-needle precision is now avail-
able in a compact case. Get forward power,
reflected power and SWR readings at a
single glance—from a rr eter that fits any-
where!

CN520 - Frequency: 1.8-€0MHz e Power range:
Forward 200/2kw, Reflect 43/400 watts ® Detection
Sensitivity: 40 watts minimum e Accuracy: £10% at
full scale ® Dimensions: 72w x 72H x 950 m/m
CN540 - Frequency Range: 50-150MHz ¢ Power
Range: Forward 20,200 watts, Reflected 4/40 watts o
Detection Sensitivity: 4 watts minimum e Accuracy:
+10% at full scale ® Dimensions: same as CN-520

CNS550 - Frequency Range: 144-250MHz ® Power
Range: Forward 20/200 watts, Reflected 4/40 watts ¢
Detection Sensitivity: 4 watts minimum e Accuracy:
110% at full scale ® Dimensions: same as CN-520

Active Audio Filter AF-306

By electronically filtering unwanted signals,
the AF-306 gives you cl=2an, distinguishable
copy. Featuring its own internal speaker,
the AF-306 Active Audio Filter is easy to in-
stall, easy to operate.

Input: 2.8v (4v max ) ® Output power: 1 watt @ 8
ohms e Distortion: less than 2% e S/N ratio: better
than 50dB ¢ Low CutFilters 400Hz. 800Hz. 1100Hz ¢
High Cut Filters: 1100Hz, 1600Hz, 2500Hz

UHF/VHF Mobile Antennas

Premium quality, high-gain design. Special
tilt-over feature for added convenience

mgn' 858 E. Congress Park Drive
communIcaTIONsS Centerville, Ohio 45459

Exclusive U.S. Agents for these Daiwa products

A REVOLU

ONVENIENCE

DAIWA announces an all-new lineup of high-quality amateur radio innovations.

Automatic Antenna Tuner
CNA-2002

Leading the way in convenience is the
Daiwa CNA-2002 2.5 kW (PEP) Automatic
Antenna Tuner. Cross-Needle Metering and
optimum matching in under 45 seconds
make it the perfect compliment to any state-
of-the-art amateur station

CNA-2002 1w amere wroaim ns

Frequency Range: 3.5-30 MHz including WARC
bands @ Tuning Time: lessthan45seconds ® Power
Rating: $SB-25kw PEP, CW-1kw (50% duty). AM-
500 watts. RTTY, SSTV-500 watts (10 minutes)
e Output Impedance: 15-250 ochms (unbalanced)
Dummy Load: 100 watts 1 minute (instalied) ® Me-
tering Ranges: Forward power - 20 20072000 watts
Reflected power - 4/40/200 watts. SWR-1 1-infinity
® Power Requirements: 11-16 vdc @ 200 ma

Manual Antenna Tuners
CNW-518 / CNW-418

The serious amateur wants to achieve the
best antenna match possible. That's why
DAIWA offers two manual antenna tuners
that maximize power transfer—and offer
cross-needle metering as well

CNW-518 - Frequency Range: 3 5-30MHz including
WARC bands e Power rating: 1kw CW (50% duty)
e Output Impedance: 10-250 ohms (40-10 meters)
25-100 ohms (80 meters) ¢ Insertion loss: less than
5dB

CNW-418--Same as above except—Power rating:
200 watts CW

‘- C"\ ﬁ

DAS500 - 146/440 MHz Dual Band

Length 960 m/m
DA100 - 5/8 wave ® Length: 1,360 m/m e 146 MHz
DA200- 7/8 wave ® Length: 1,870 m/m ¢ 146 MHz

Dealer inquiry invited

Infrared Cordless Microphone
RM-940

DAIWA ingenuity is also evident in the RM-
940, an Infrared cordless mobile micro-
phone system. Audio and transmit/receive
switching are carried on a safe infrared
beam. Experience the freedom of cordless
mobile operation. Ask your Daiwa dealer for
a demo today!

Microphone: Electret Condenser type ® Continu-
ous Operating Time: 5 hours minimum e Charging
Time: 8 hours max e Usable Distance: 3.5 feet
microphone to sensor ® Power Requirements:
Controller—13.8 vdc @ 80 ma, Microphone—2.5
vdc @ 30 ma

Speech Processor RF-670

DAIWA innovative thinking led to the devel-
opment of the RF-670 Photocoupler Speech
Processor. Its unique design gives your sig-
nal the boost it needs to cut through
bothersome QRM. Get RF-type processing
performance with the RF-670's economic
photocoupler design

Clipping Level: 20dB max e Frequency response:
300-3000Hz (-10dB) e Clipping Threshold: less
than 2mV at 1kHz e Bandwidth: 2400Hz at 6dB
down e Distortion: less than 3% at 1kHz, 20dBclip ¢
Output level: 40mV max ® Mike imp.: 600-50k ohms ¢
Power requirement: 13.5v (@ 60ma ¢ Dimensions:
90 x 25 % 93 m/m

Gutter Mount

GMS500 - Frequency Range: 1.8MHz-500MHz o
Power Rating: 1kw * Dimensions: B6W x 54H x 37D

DAIWA

Amateur Radio Innovations



— part I

Numbers in parens immediately following programming
description indicate audio subcarrier(s) used for that par-

ticular service.

TR—1(1)

TR—3(5)

TR—5(9)

TR—6(11)
TR—8(15)
TR—%(17)
TR—11(21)

TR—12(23)

TR—1

TR—2

TR—4

TR—6

TR—-7

Occasional Transmissions—sporting events,
news, and network feeds (6.2/6.8)

The Transtar Network (est. mid-Oct., 1981)
Occasional Transmissions—sporting events,
news, and network feeds (6.2/6.8)

PET (Penthouse Entertainment Television)—
adult-oriented programming (est. Oct. 1, 1981)
Selec TV—STV feed: first-run movies, concert
specials, & sporting events (6.8)
Occasional Transmissions—sporting events,
news, & network feeds (6.2/6.8)
Occasional Transmissions—sporting events,
news, & network feeds (6.2)

PBS (Public Broadcasting)—schedule A pro-
gramming (6.8)

PBS (Public Broadcasting)—schedule B pro-
gramming (6.8)

PBS (Public Broadcasting)—schedule C pro-
gramming (6.8)

PBS (Public Broadcasting)—schedule D pro-
gramming (6.8)

PBS Occasional Feeds (6.8)

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Bravo—performing and cultural arts program-
ming (6.8 stereo)

NCN (National Christian Network)—religious
6.8)

Escapade—"R"-rated sex and action-oriented
movies only
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TR—10

TR—13

TR—14

TR—15

TR—17

TR—18

TR—19

TR—21

TR—22

TR—24

TR—2(3)

Satellite Channel Guide

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Occaslonal Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Home Box Cinemanx (East)—time-structured
HBO (6.8)

Occasional Transmissions—remote feeds
(5.8/6.2/6.8)

Occaslonal Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

TBN (Trinity Broadcasting Network)—religious
(6.8)

Home Box Office (East)—first-run movies,
sports, & entertainment specials (6.8)
Occasional Transmissions—remote feeds
(5.8/6.2/6.8)

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Occaslonal Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.816.2/6.8)

Occasional Transmissions—teleconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

Family Radio Network (East) (5.8)
Family Radio Network (West) (7.7)

Hughes Sports Network—sports events feeds
(6.2/6.8)

Occasional Transmissions—sporting events,
news, & network feeds (6.2/6.8)



TR—3(5} XEW-TV, Mexico City—Mexico's leading net-
work station (6.2)

Occasional Transmissions—sporting events,
news, & network feeds (6.2/6.8)

Private Screenings— sexploitation “R"-rated
movies (6.2)

CBS Network Contract Channel—live/taped
network feeds (6.2/6.8)

CBS Cable Network (est. 10-12-81)

Robert Wold Communications—occasional
transmisslons: sporting events, news, & net-
work feeds (6.2/6.8)

HTN (Home Theatre Network)—quality G and
PG movies (6.8)

SIN (Spanish International Network) (6.2)
SPN (Satellite Program Network)—variety
entertainment (6.8)

ABC Network Contract Channel—live/taped
network feeds (6.2/6.8)

CNN (Cable News Network) Contract Chan-
nel—news & sporting events feeds (6.2/6.8)
Occasional Transmissions—sporting events,
news, & network feeds (6.2/6.8)

EWT (Eternal Word TV Network)—religious

TR—5(9)

TR—6(Il}

TR—7(13)

TR—8(15)
TR—9(17)

TR—10(19)
TR—11(21)

TR—12(23)

(6.8)
Studio “B” (Academy of Health Science)—
medical (6.8)

Editor’s Note: This guide is reprinted with the permission of
WESTSAT Communications. WESTSAT publishes the Satel-
lite Channel Char*® six times a year. Subscriptions via first
class mail are available directly from WESTSAT Communica-
tions, PO Box 434, Pleasanton CA 94566. Part | of 73’s Satel-
lite Channel Guide appeared in the November, 1981, issue.

SATELLITE TV SYSTEMS

COMPARE OUR QUALITY, PRICES AND SERYVICE!

WEMANUEACILRE

PARABOLIC DISHES
POLAR MOUNTS
DEMO TRAILERS

WESIOCK
W ASHBURN
NEM
AVANILEN
GARDINE R

CALL, WRITE OR
AUSTINC T
NIGGC
901-783-2191

MOTORIZATION SYSTEMS
LNA HOL DERS
ALUMINUM HORNS

ALEIANCE

\TV

CABILE & CONNECTORS
SWITCHES & HARDWARE

7 FOR OLR LATEST BROCHURE AND PRICES
WIS LEWIS CONSTRUCTION CO. »~ 457
P.O. BON 100
HUMBOL DT, IN. 3343

N BUSINESS AL THIS LOCATION SINCE 19647

KD-44™

Parabolic Reflector Kit
900MHz-2.5GHz

25db Gain!

: \ X
= 44.nch diameter
= Feedhorn bracket designed for cylindrical or

rectangular

teed \

« Durable . lightweight steel construction
¢ Pre-cut hardware cloth N
* Comes complete with all hardware needed

AMATEURS!
HOBBYISTS!

1-817-860- 5440

$49.95

Check
Money Order
C

Vico 328

&
Shipping & Handling Charges COD by UPS ~

TEXAS MICROTRONICS (R
PO._BOX 14116

N ARLINGTON, TEXAS 76013 quuum

==




Satellite Television Glossary
— part |

Editor’s Note: Reprinted with permission of Reed Publications. This glossary is part of the 86-page Satellite Television Handbook available
for $7.95 (add $2.00 for 1st class) from Global TV, PO Box 219-H, Maitland FL 32751. Part Il of the glossary will appear in the next issue of 73
Magazine.

Active Device. An electronics component made us-
ing transistors to amplify or control a signal. See
Passive Device (next issue).

Adjacent Channel Interference. Signal distortion
because other signals in nearby frequencies are not
properly filtered. A bandpass filter allows only the
selected frequency band to pass through it removing
adjacent channels.

AFC (Automatic Frequency Control). A satellite TV
receiver feedback circuit which prevents the tuning
oscillators from drifting away from the center fre-
quency of the selected channel due to temperature
change or other instabilities. A phase-locked loop
demodulator usually provides an AFC output back to
the LO.

AGC (Automatic Gain Control). A satellite TV
receiver feedback circuit which controls the gain
(amplification) of the i-f amplifiers so that the signal
input to the demodulator will be constant, despite in-
coming signals of varying strength from different
satellite transponders. AGC can be overridden by a
manual gain control to make signal strength mea-
surements in most receivers.

Alignment. The process of tuning (or tweaking) a cir-
cuit to compensate for the approximate tolerances
of the components during assembly, using test equip-
ment.

AM (Amplitude Modulation). An easy method of
transmitting program signals on a carrier frequency
where the relative strength (amplitude) of the carrier
is made proportionally equal to the amplitude of the
program signal. AM is simpler but more susceptible
to noise than FM. Satellite TV uses FM for both audio
and video modulation, but the user’s TV set takes the
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satellite TV receiver’s output and detects the video
as AM, the audio as FM.

ANIK 1. A Canadian TV satellite operated by
TELSAT. It has 12 transponders in the vertical format
only and is located at 104 degrees west longitude on
the geostationary orbit belt.

ANIK B. A Canadian TV satellite in the ANIK series
located at 109 degrees west longitude. It has 12 ver-
tical transponders.

Aperture Efficiency. The ratio of captured signal to
the theoretical maximum for a given dish anten-
na/feed combination. The design goal is 100% aper-
ture efficiency, but most TVRO dishes perform at on-
ly 50-80% to attain low noise characteristics and
ease of construction. Some VHF/UHF antennas, on
the other hand, can approach the 100% goal with an
array of reflective elements.

ARO (Audio Receive Only). Small dish antennas used
by radio networks for music and news programming
distribution from TV satellites (mostly WESTARS).
Dishes 2 meters and smaller have been considered by
radio broadcast stations.

Artwork. A printed circuit design term which
describes the printed circuit pattern of etched and
conductor surfaces on a PC board.

Attenuator. A passive device which causes a known
insertion loss in the signal transmission line. It is com-
monly used to prevent a very strong signal from over-
loading a receiver. They are also used as test equip-
ment and in VHF/UHF broadcast reception to elimi-
nate weak ghost signals.

Audio Subcarriers. The sound in a TV satellite com-
posite signal is encoded in a narrow portion of the



video carrier, usually a high-tidelity FM signal at 6.2
or 6.8 MHz as measured after the main signal has
been demodulated. Other satellite subcarriers can
carry digital and text information as well.

Azimuth. Compass direction from due north
measured in degrees clockwise, True north can be
found by sighting the star Polaris at night, or by ap-
plying a local correction for magnetic deviation to a
compass reading.

Azimuth-Elevation Mount. An inexpensive movable
dish antenna mount and aiming system. It works like
an oarlock where one pivot allows rotation in the
horizontal plane about the azimuth angle from due
north. The other pivot is the elevation above the
horizon. This mount can be more difficult to aim
than a polar mount. See Polar Mount (next issue).
Balun. An impedance-matching passive device locat-
ed between a 75-Ohm coaxial cable and a 300-Ohm
device, such as a TV set or VHF/UHF antenna.
Bandpass Filter. A type of electronic frequency filter
which severely limits signal frequencies above and
below the selected frequencies, preventing adjacent
channel interference. Satellite TV receivers use these
also to remove noise from around the edges of the se-
lected channel, usually 30 MHz wide.

Baseband. This is the output signal of a video
camera, videotape recorder, or satellite TV receiver
before remodulation (so that it can be viewed on an
ordinary TV set). A signal in a satellite TV receiver
goes from 4 GHz through the downconverter to be-
come i-f and then through an FM demodulator to be-
come baseband. American NTSC TV bandwidth is 4.2
MHz at baseband.

Beamwidth. The beamwidth of a dish antenna is the
angle of sky which can be illuminated (picked up or
sent out) by the dish. Within that arc satellites can be
seen from the TVRO dish. Large dishes have narrow
beamwidths which reduce noise from its sides. Small
dishes have wider beamwidths and are noisier, but
easier to aim.

Bias. That part of an amplifier circuit which provides
power for a transistor and supplies the energy for its
output signal. On an LNA, the bias circuits are on a
separate PC board.

Bipolar. A type of silicon transistor used in LNAs and
other high-frequency, low-noise devices. They are
superior in noise quality to ordinary transistors but
are inferior to FETs, especially GaAsFETs.

Black Box. An engineering abstraction in which a
device is considered only for its effect, not for its
construction. Naive users can treat satellite TV com-
ponents as black boxes until they are ready to learn
more about them. They need to know only what they
require and how to hook it together.

Blanking Pulses. That part of a video TV signal which
for an instant blanks out the screen, enabling the
electron beam to fly back to the start of a horizontal
line or vertical frame. This is wasted time as far as in-
formation transmission is concerned and some
methods for multiplexing data channels into a TV
picture use the vertical blanking interval.

BNC Connector. Easy to lock coaxial cable fittings
which interface signals in the i-f portions of a satellite
TV receiver. They work well in the 70-MHz range.
Breadboard Circuit. A prototype of an electronic cir-

cuit in which changes are easily made, facilitating
construction and debugging of the design.
Broadcast Satellite. A form of international frequen-
cy allocation where only the uplink stations are iden-
tified (licensed). See Fixed Satellite for comparison.
C Band. A loose military designation for 3.7-4.2-GHz
microwave frequency band used for the downlinks
of satellite TV signals. Wavelengths are between 8.10
and 7.14 centimeters (3.19 and 2.81 inches).

CIN (Carrier to Noise) Ratio. The ratio of the carrier
strength and noise strength measured in dB. The
higher the C/N, the higher the S/N and quality of the
resulting TV picture. Above 11 dB is superior, above
7 dB is good, and below that the picture quickly be-
comes extremely noisy. See also S/N (next issue) and
FM Improvement (below).

Cable TV. See CATV below.

Carrier. A strong signal occupying a communications
channel which is modulated (AM, FM, etc)) to trans-
mit program information. In an abstract sense, the
carrier transports the program material from the
transmitter to the receiver.

Cassegrain Antenna. A folded beam antenna which
enjoys the advantages of a long focal length (high
aperture efficiency and gain) without the disadvan-
tages of lengthy and awkward feed supports. The
subreflector is hyperbolic in cross section and is
precisely adjusted to concentrate the incoming mi-
crowave fronts to a feedhorn located at the center of
the dish. If the subreflector is elliptical in cross sec-
tion, the antenna is also called Gregorian.

CATV (Community Antenna Television). Commonly
known as cable TV, it has a central antenna tower
(VHE/UHF/FM) together with a satellite TV dish
antenna and captures high-quality broadcasts for
subsequent sale through a signal distribution system,
typically using coaxial cables to each home.

CCIR (International Radio Consultative Committee).
A division of the ITU (International Telecommunica-
tions Union) which formulates international stan-
dards for radio communications, including the pre-
emphasis and de-emphasis of satellite TV signalsin a
receiver.

CITT (International Telegraph and Telephone Con-
sultative Committee). A division of the ITU (Interna-
tional Telecommunications Union) which formulates
international standards for telegraph and telephone
communications including uplinks and downlinks of
satellite TV. See also CCIR.

Channel. A frequency band allocation which defines
the limits of the contained broadcast carrier signal.
In the USA, channels are allocated by the FCC.
Chip. An integrated circuit or section of a silicon
wafer.

Chip Capacitor. A leadless capacitor small enough to
be soldered directly on microstrip or stripline micro-
wave PC boards. They must be used instead of ordi-
nary capacitors because the leads would alter the in-
ductive characteristics of the circuit. They are used
to build LNAs.

Chroma. That part of the video signal which contains
the color information.

Circular Polarization. Right- or lefthand screw sense
of microwave signal polarization used by INTELSAT.
A hybrid mode feed should be used to avoid the 3-dB
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loss with standard linear (vertical and horizontal
polarization) feeds.

Circulator. See Isolator.

Close-Captioned TV. A text service for the hard-of-
hearing TV audience which decodes a text subcarrier
and displays it at the bottom of the TV frame on the
accompanying video picture. It does not interfere
with the standard audio FM subcarrier.

CNR (Carrier to Noise Ratio). See C/N.

Coaxial Cable. A signal transmission line that is made
using a center conductor separated from a shielding
cylindrical outer conductor by a dielectric, usually
polyethylene, sometimes air, in a low-loss applica-
tion.

Commercial TVRO. A strong dish capable of
withstanding hurricane force winds, an LNA with a
lengthy MTBF (Mean Time Between Failures) and
good noise figure, a drift-free, low-distortion
receiver, and a high-quality modulator, all operating
at a 3-dB margin above the receiver’s FM threshold.
This system supplies programming for sale through
MATYV or CATYV distribution.

Common Carrier. An operator or lessor of satellite
TV transponders which in turn leases them to other
parties or transmits programming for others without
controlling or owning the content. 4-GHz satellite TV
is not legally a broadcast service and the FCC does
not make the satellite TV common carriers (RCA
Americom, Western Union. ..) abide by the con-
straints of broadcasting law.

Comparator. In an FM demodulator using a phase-
locked loop (PLL), this is the electronic component
which compares the phase relationship of the input
signal with the signal from the tracking local oscilla-
tor (LO). The output signal from the comparator is
proportional to the phase error between the two in-
put signals and is used to control the LO.
Composite TV Signal. This is a combination of video
picture, color, audio, and synchronization informa-
tion.

COMSTAR I. An American satellite which can carry
video but is operated by the telephone company,
AT&T. Since it is underutilized, eventually it will
carry more video. It has 24 transponders, 12 which
are vertical linear polarized and 12 which are hori-
zontal linear polarized. It is located at 128 degrees
west longitude.

COMSTAR Il. An American satellite, second in the
COMSTAR series, which has leased 11 transponders
to RCA for cable video programming. It also has 24
transponders and is located at 95 degrees west
longitude.

COMSTAR Ill. An American satellite, third in the
COMSTAR series, which like its sisters can be ex-
pected to carry more video programming in the
future. It also has 24 transponders and is located at
87 degrees west longitude.

dB (decibel). A ratio expressed logarithmically which
allows easy calculation of losses and gains. Two sig-
nals, $1 and S2, can be compared using dB according
to the following equation: dB=10 log (51/S2). Often
S2 is a known reference level. If a signal is 3 dB over
the reference, then it is twice as strong; if it is —3 dB
under the reference, then it is half as strong.

dBi. Decibel gain of an antenna over a reference
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antenna.

dBm. Decibel power of a signal over a 1-milliwatt ref-
erence.

dBW. Decibel power of a signal over a 1-Watt refer-
ence.

De-emphasis. A selective restoration of the high-
frequency end of a satellite TV channel within the
satellite TV receiver. This is performed after the FM
carrier is demodulated to baseband. See also Pre-
emphasis (next issue).

Detector. A demodulator circuit in a receiver which
extracts the program signal from the carrier.
Dielectric. An electrical insulator which can carry an
electric field when near a conductor. It is used to
make transmission lines, microwave PC boards, and
capacitors.

Diplexer. A section of waveguide which joins two
microwave signals in an uplink Earth station.
Dipole. An active antenna element located in the
feed which collects the concentrated satellite TV sig-
nal and conducts it to the LNA. It is called a probe in
this case.

Directional Coupler. In an MATV or CATV signal
distribution system, this passive device drops a signal
line for a subscriber’s TV set from the main trunk line.
It is a superior performance signal splitter from the
high level (strength) trunk line.

Discrete Components. Unlike an integrated circuit
(1C), in this assembly technique each part is built
separately and then assembled.

Discriminator. An FM demodulator circuit in a
satellite TV receiver.

Dithering. See Energy Dispersal Waveform.
DOMSAT (Domestic Satellite). Distinguishes US and
Canadian satellites from INTELSATs.

Double Conversion. This downconversion technique
converts from 4 GHz to the final i-f (typically 70
MHz)in two stages instead of just one, so that poten-
tial image noise from the first mixer stage is
eliminated. See also Single Conversion (next issue).
Downconversion. The process of converting the 3.7-
4.2-GHz microwave signal down into a frequency
range in which signal processing components are less
expensive. Typically, this is a VHF frequency of
70 MHz.

Downconverter. A microwave part (consisting of
local oscillators (LO), mixers, and bandpass filters)
which accomplishes downconversion. This is the
front end of a satellite TV receiver.

Downlink. The communication path from a TV
satellite to its ground (Earth) stations.

Duroid. The brand name of a microwave printed cir-
cuit board specified in many LNA and downconvert-
er plans. Mostly D-5880 226-127 from Rogers Corp.
has been used.

Dynamic Range. The weakest through strongest sig-
nals that a receiver will accept as input. Signals
which are too weak cause excess noise and signals
which are too strong cause overloading and possibly
modulation distortion.

East Coast Feed. Satellite TV programming sched-
uled for the convenience of US east coast viewers
(Eastern Time Zone).

EIRP (Effective Isotropic Radiated Power). A measure
of the relative strength of the satellite TV signal ex-



Universal Communications
A DIVISION OF INNOVATIVE

LABS, INC.
P.O. BOX 339

ARLINGTON, TEXAS 76004-0339
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DL~ 2000

*High quality construction, attractive packaging
*Built-in RF modulator and video output driver
*Front panel selection of video polarity

*Fully tunable audio with AFC

*LED bar readout indicates video quality

JUST COMPARE:

Suggested retail price

Built-in modulator
Built-in scan
Built-in metering
Video Polarity Shift
Remote Control
AFC performance
Picture quality

Variable Sound tuning
Active Clamping circuit

External video
External audio
AFC Indicator
Appearance

LNA (power down coax)

Quality of assembly

THE BOTTOM LINE

*Pricing based on single-unit sales
(1) Tears with vertical synch pulse

Accessories include LNAs (3595 and up), power supplies for LNAs, feedhorns and antennas.

UC DL-2000 BRAND K BRAND S

$749 $695 $895

v NO (add $45) External (add $79.95)

v NO Not available

v NO Not available

v NO Not available

Plugs in (add $34.50) YES Not available

Excellent Very good Poor

Excellent Very good Good

Good Good Poor

True clamp Diode Diode clamp (1)

v v v

v v v

v NO Not available

Very good Fair Fair

Switchable Not switchable Set On

Very good Fair Fair

$787.95" $740 $974.95*

Assembled Kit Assembled
MODEL DL-2000 $749.95 (EACH)

m\<4
4D

MODEL DL-2000
SATELLITE RECEIVER

*Local oscillator leakage minimized special

mixer design

y=

*Refmote control option available
*Channel scan feature standard
*Jack for external signal metering

SATELLITE RECEIVER  $699.95 (LOTS OF 10)

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 CDST; MON-FRI

(817) 265-0391 INFORMATION

COMING NEXT MONTH. . .OUR OWN
2300 MHZ TRANSMITTER AND 1001
WEATHER SATELLITE DOWN CON-.
VERTER (CRYSTAL CONTROLLED
WITH PREAMP).

Our product may be copled, but the performance is never equalied.p 0. BOX 339, ARLINGTON,

LUN'VERSAL COMMUNICATIONS 7x 760040339

J
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pressed in dBW. The USA ranges from 30 in Florida to
37 dBW at boresight in the midwest. Home satellite
TV reception becomes much less expensive at 34
dBW and above. Footprint maps showing relative sig-
nal strengths in EIRP are filed at the FCC and ITU
before the TV satellite is launched.

Elevation. Angle above the horizon measured in
degrees. Zero is the horizon and ninety degrees is
directly overhead. Elevation angles are used to aim
the dish antenna at a TV satellite.

Energy Dispersal Waveform. This is a triangular-
shaped signal at 30 Hz synchronized with the vertical
blanking interval in the TV signal from the satellite
which ensures that the signal will average its power
out over the whole channel, even when just the car-
rier is present. This waveform is removed by the
receiver after FM demodulation.

Etched PC Board. Acid is used over a mask (artwork)
to dissolve away excess copper conductor leaving a
conductor pattern on the PC board.

FID. Focal-length-to-diameter ratio of a given dish
antenna. Generally higher ratios yield better aper-
ture efficiencies, but may be more susceptible to
sidelobe noise.

FCC (Federal Communications Commission). The US
agency which regulates communications, including
satellite TV.

Feed. The antenna feed is a section of shaped
waveguide which correctly collects the dish’s
reflected microwave signal and conducts it to the
LNA’s probe. Generally, a feed is uniquely designed
for each dish antenna type.

Feed. A programming term which means a stream of
programming material, for example, in the process of
transmission over the TV satellite. Examples of its
usage are: sports feed, east coast feed, and network
feed.

Feedline. Coaxial cable running from the LNA to the
satellite TV receiver.

FET (Field Effect Transistor). A low-noise, high-
frequency transistor amplifier which has a current
source, gate, and drain. The gate is a voltage-
controlled resistor which regulates the power flow-
ing from the source to the drain.

Field-Strength Meter. A CATV and TV test device
used to measure power levels on a transmission line
or VHF/UHF antenna.

Fixed Satellite. A form of international frequency
band allocation where all the sending (uplink) and
receiving (downlink) stations are identified. This is
the current status of the 4-GHz TV satellite system.
See also Broadcast Satellite above.

FM Improvement. The potential noise reduction in
an FM signal due to the demodulation process in a
satellite TV receiver. This figure is at most 38.6 dB
and is attained above the FM threshold. Below this
point it rapidly drops from 37.6 dB. Above threshold:
S/IN=C/N+ 38.6 dB.

FM Threshold. An input signal level which is just
enough to enable the demodulator circuits to extract
a good picture from the carrier. With test equipment,
static threshold is the point at which S/N drops more
than 1 dB from the straight graph line: SN =C/N + 38
dB. Typically, FM threshold is 7-8 dB in a satellite TV
receiver with threshold extension.
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Footprint. A signal strength map showing the EIRP
contours of equal signal from a TV satellite transpon-
der on a given part of the Earth’s surface.
Frequency Agile. This is a feature of satellite TV
receivers which enables them to tune in all the 12 or
24 channels from a satellite. Receivers sold without
this feature are dedicated to one channel and can be
tuned by switchable crystals.

Frequency Coordination. A service which uses com-
puters and a USA database to resolve potential or ex-
isting conflicts between various users of the same
4-GHz microwave band. The long-lines (long-dis-
tance) division of the Bell networks uses 4-GHz
microwave towers throughout the USA. A TVRO
looking in the direction of a transmitter may be
jammed unless shielding can be used.

Frequency Modulation (FM). A method of transmit-
ting program material which is more interference-
free than AM. The frequency of the carrier signal is
made proportional to the amplitude of the program
signal.

Frequency Reuse. See Polarization (next issue).
Front-to-Back Ratio. The ratio in dB of the antenna
gain in the forwards direction to the antenna gain in
the rear direction. It is a measure of the noise poten-
tial from the rear.

GIT (Gain over Noise Temperature). A TVRO measure
of quality expressed in dB. The higher this figure, the
better the system. It can be improved by increasing
gain or by decreasing the system noise. G/T (degrees
Kelvin)=antenna gain/log (antenna noise tempera-
ture + LNA noise temperature).

GaAsFET (Gallium Arsenide Field Effect Transistor).
This low-noise device, although expensive, is used in
the highest quality LNAs. The term is pronounced
gasfet.

Geostationary. Dubbed the Clarke Orbit in honor of
Arthur C. Clarke who first described it. This circular
orbit above the equator is precisely the altitude at
which any size satellite will revolve around the Earth
once every 24 hours. From the ground below, it thus
appears parked in space overhead, and from above,
one-third of the Earth’s surface can be seen. TV satel-
lites are separated by 4 degree intervals on this orbit
to avoid mutual interference 38,000 km (22,300
miles) high.

Ghost. One or more dim copies in a TV picture
caused by reflected VHF or UHF broadcasts. Also
called multipath distortion, this is not present in
satellite TV signals because extremely directional
dish antennas are used.

GHz (Gigahertz). The standard abbreviation for
billions of cycles per second. 3.74.2 GHz is the
microwave frequency band allocated for satellite TV
in the USA.

Global Beam. An INTELSAT antenna downlink pat-
tern covering a third of the Earth’s surface. They are
boresighted at the middle of an ocean to provide ser-
vice to nations all the way around the ocean basin.
Guard Channel. Unused portions of the frequency
spectrum which are located between program chan-
nels to prevent adjacent channel interference.
Harmonics. Spurious signals produced by an oscilla-
tor circuit which occur at integral multiples above
the resonant frequency of the oscillator. They appear



ANYBODY CAN
SELL TVRO EQUIPMENT

But Only Our Dealers can
sell the right equipment
for the right price.

Dealer Single Lot

‘1 39500 FOB Hastings

" -

* 12 Ft. e Scaler Horn
* F/D .375 * Rotor
* R
e Aluminum 24 l;’:’
Section Mounts
® Offset Polar * 41 DB Gain
mount Nominal

HASTINGS
ANTENNA
COMPANY,
INC.

847 W. 1ST ST.

HASTINGS, NEBR. 68901
402-463-3598 . =

FOR THE SERIOUS DEALER ONLY

SYSTEM
* DISN ANTENNA

. D.l‘ M’Lllll.
. ll‘.l vl.

nm PUBLISNED: l’h x 1

BOOK gives 2 weaith of ap-
dated Information om -
Antennas » Recolvers o Low
Noise Ampiifiers « Sources

UNDER $300
* Services © Equipment « OISN rTvmo ANTENNA
Mannfacturers « Much More. FOR ROOF OR PORCM
Qur book takes the mystery out of the sophisticated technology
of sateilite transmission w’;
the essential kn d
You how easy It is ve 3 ” mannﬂ reception System so that
you can !ﬂm ﬂrst run movies, foreign films, Las Vegas enter-

tainment, live sports, and much more. Eve lng being tejecast

in the worid could be yours at a twist of a

LIVE VIA SATELLITE, INC.
PO.Box 2561, Dept. M-11, Deiray Beach, AL 33444

Send *395 plus $2.50 shipping & handiing
or call our 24 hr. C.0.D. order line (305) 845-8447

Name
Address

E COMPLETE
RECEIVING A

» See List of Advertisers on page 162

Enjoy Satellite TV Now

Better than Cable TV —Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows —worldwide, crystal clear
reception connects to any TV set. Big (8 x 11in
book loaded with details, photos. plans. kits—
TELLS EVERYTHING! Satlstactlon Guaranteed

Sen ODAY ir mail) or cal
24 hour C 0 D rush order line l'§0‘1| 862 10‘18

GLOBAL ELECTRONICS,

SATELLITE TV
RECEIVER KITS

FACTORY DIRECT
We have complete Kkits,
individual boards, and
components. Call or write
for further information.

STAR TRAK -«

SYSTEMS, INC.
404 Arrawanna St.
Colorado Springs, CO 80909
(303) 475-7050

Robby
WBOSFR

Dave
wDOCDU

Jera
NOAGT

|

|P.O. Box 219-H, Maitland, Florida 32751

The worlds most popular
Satellite TV receiver....

NOW IN A KIT!

KLM's SKY EYE | SATELLITE RECEIVER
brings you a whole new world of
fantastic television entertainment ... in
cable-quality video and sound. It is a
two-part system, easy to install and use.
The compact Control Console is all you
need inside your home. The modular
RCVR Unit mounts at or near the
antenna. The superb performance and
reliability of the SKY EYE | are proven
by the thousands already in use.

The SKY EYE | KIT comes in simple
easy-to-assemble sections. All microwave
circuitry is factory wired and tested. The
assembly manual is clearly written,
simple and precise. In just a short time
you can be enjoying the fabulous
world of satellite programming.

SKY EYE 1 Specifications: Single conversion/
image rejection circuits {easily handle strong
and weak signals without instability or
distortion) = Built-in DC block for feedline-
powered LNA = Full video tuning, 3.7 to
4.2 GHz (for all channels, horizontal and
vertical) » Audio tuning 5.5 to 7.5 MHz
{gets the subcarrier entertainment, too!) =
Separate regulated power supplies for LNA
and RCVR » Optional Polarity Contro! =
Contro! Console to RCVR cabling supplied.

Complete SKY EYE | Receiver Kit: $695.00

Order toll free: 800-538-2140
(in Calif call 408 779-7363)

ORDER FORM
Sky Eve | Receiver Kit. . . .. .. $695.00

Total Enclosed $ _

{CA residents add sates tax)
O Personal Check QO Cashiers Check/MO
O Visa O Master Charge {Bank No. _ _ _ _ )
Acct. No.

Signature Exp. Date

Print
Name

Address
City
State

Zip
O Send Me More Information!
KLM ELECTRONICS, INC.
P.0O. Box 816, Morgan Hill, CA 95037
Satellite o crors s e
Receivers - Kits - Systems - Components

“Qur 11th year of innovations in
communications equipment’’
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like overtones on a single piano note. They can cause
design problems in a receiver circuit unless proper
filters are used to remove unwanted harmonics.
HBO (Home Box Office). The most popular pay-TV
network which is distributed on SATCOM F1.
Headend. The point on a signal distribution system
where UHF/VHF/FM and satellite TV signals are cap-
tured, combined, and fed into the system.
Hemispherical Beam. An INTELSAT antenna down-
link pattern consisting of two overlapping spot
beams to cover a hemisphere.

High Pass Filter. A circuit which features high im-
pedance for relatively low frequencies and low im-
pedance for high frequencies, in effect blocking the
low-frequency component in a signal. See also Low
Pass Filter and Bandpass Filter.

Horn Antenna. A type of satellite TV antenna which
is shielded against sidelobe interference. The incom-
ing signal is reflected 90 degrees into a cone-shaped
feedhorn. They are much more expensive than a dish
antenna of the same aperture.

IC (Integrated Circuit). A solid state complex device
which is mass produced on single silicon chips.

I-f (Intermediate Frequency). For satellite TV
receivers, this is usually 70 MHz and is the frequency
at which most of the signal processing takes place
because the design is simplified and 70-MHz parts
are less expensive than 4-GHz equivalents.

I-f Strip. A PC module which amplifies and filters the
output signal of the downconverter in a receiver and
inputs it to the FM demodulater. Its gain is controlled

SUB-AUDIBLE TONE
FOR THE ICOM IC2A/AT

The Trans Com model 401 sub audille tone encoder 1s designed to
be easily installed in the ICOM IC-2A AT. Simple installation requir
ing only three connections are all that is needed to operate your
IC2A At on a tone access repeater
102 DTMF Repeater Controller

The 102 DTMF Controller 1s a modular system designed to provide
on-off remote-control functions using the standard 12 or 16 digit
Touch tone signaling through wire line or radio links. Using modular
design up to 16 on-off or momentary control functions can be pro
vided
FEATURES
Compatible with PL. CG and most other tone control
Low current
Small size 1.0 x 6" x 3 9
Low tone distortion of less than | % THD %
Tone stability £.2hz from = 20C to + 70 C
Can easily be installed in most other radios
Comes wired and tested
Two year warranty
Features
Modular design. rack mount
Plug in DTMF receiver using the latest technology in DTMF
decoding—no PllI’s
Three types of control cards

ON-OFfF OPEN COLLECTOR TRANSISTOR

ON-OFF LATCHED RELAY OUT-PUT

MOMENTARY RELAY OUT-PUT

Each card can decode a 2. 3. or 4 digit code using any of the
16 digits
Easy to install and use %

Two year warranty
For more information or to order call or write:

Trans Com Inc.

703-13 Annoreno Dr. Addison. IIl., 60101 el
(312) 543.9055
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by the AGC circuit.

Image Noise. When a signal is downconverted using
a mixer and LO, noise can be passed through the
system that is on the mirror image frequency from
the selected channel with the LO frequency as the
point of symmetry. Subsequent bandpass filters
remove this noise in double-conversion downcon-
verters. A preselector filter in single-conversion re-
ceivers does the same thing.

Impedance. The relative ease with which signals pass
through a device or conductor measured in Ohms.
Impedance Matching. The design of a signal inter-
face such that the signal transmitted through it is
maximized and the reflected signal is minimized.
Standard impedance for LNAs is 50 Ohms and for
satellite i-f circuits 75 Ohms. Most signal distribution
systems interface at 75 Ohms impedance.
INTELSAT. International (primarily non-communist)
satellite agency whose member nations lease tran-
sponder capacity on its satellite system. It provides
at least some TV in all parts of the world, but signal
EIRP is often quite less than US domestic satellites.
Isolator. A device which is a one-way valve for
microwave signals which prevents stray receiver sig-
nals from leaking out past the LNA onto the antenna.
It also facilitates the design of the LNA by im-
pedance matching the feed probe to the first LNA
amplifier stage. Most LNAs have an isolator attached
between the CPR-229 feed flange and the main am-
plifier box.

Kelvin. The scientific temperature scale which
measures thermal noise characteristics of micro-
wave devices. Performance improves with decreas-
ing noise temperature. 0° K equals —273 degrees
Celsius and —459 degrees F. The Kelvin scale starts
at absolute zero and is graduated like the Celsius
scale.

Launch Vehicle. A NASA term for the rocket used to
place satellites in orbit. For TV satellites this is usual-
ly the Delta, although the Space Shuttle will take
over this job in the 1980s.

Level (High or Low). In communications, level means
the same as amplitude or relative strength.

LO (Local Oscillator). A closely-connected frequency
source which is typically controlled by a resonating
crystal or by an input voltage. See also VCO and VTO
(next issue). They are a major component of down-
converters and demodulators in receivers.

Lobe. An area of strong reception in a graph of anten-
na gain versus angle off boresight. In highly direc-
tional dish antennas, the front lobe is high gain and
the side and back lobes are much weaker.

Look Angle. Pointing angles for aiming an antenna at
a TV satellite for a given site. This term is also used
when referring to antenna elevation alone. It is im-
portant when considering possible site obstructions
or extra antenna noise due to a low elevation (look
angle).

Low Pass Filter. A circuit which features high im-
pedance for relatively high frequencies and low im-
pedance for low frequencies, in effect blocking the
high-frequency component in a signal. See also High
Pass Filter and Bandpass Filter above.

Luminance. That part of a video signal which con-
trols the brightness of the image on the TV screen.

Reader Service for tacing page 74—



Now the stars are

Ycur favoritesstars are.ceming off the satellites right now in
one of the“Ereatest selections of family and adult entertainment
ever offerec. And now there's a new satellite receiver system
that puts 4t il within your reach  at a price that's within reach.

The new +eathkit Earth Station

It includes a 3-meter-Satellite Antenna with a single-axis
adjustable mount thet lets you direct vour antenna to receive
signals from the entire satellite arc. It's a heavy-duty. commer-
cial-quality antenna. made by Scientific-Atlanta and designed for
iong reliable performance

Special Low-Noise Amplifier and Down-Converter converts
signals to 500 MHz 2and for transmission on ordinary TV cable

Tre Receiver fectures electronically-synthesized tuning for
stab e. drift--ree reception. and 24 channel selections for a broad
variety of programmirg. It even includes a special Zenith Space
Comrmand Remote Control so you can change programs without
leav ng your easy cheir

Special Earth Fourdation Kit anchors your antenna firmly to
withstand w nds of L to 100 mph

Unique S te Survey Kit

Ycu can trust Heath to do it right. The first step in establishing
your statior is the purchase of a special Site Survey Kit that
includes everything you need to determine a clear line-of-sight
to th2 satellites. So vau know your location is correct before you
buy “he Station

Easy-to-follow, s:ep-by-step assembly

Like all Heathkit groducts. the Sateliite Earth Station includes
a clearly wr tten manual that guides you every step of the way
through assembly and installation. And over-the-phone
assistance is always available

within your reach
X

Movie Stars
Concert Stars

Sports Stars

For complete details and prices on the Heathkit Earth Station
and 400 other electronic kits for home. work or play. send today
for the latest free Heathkit Catalog or visit your nearby Heathkit
Electronic Center.

Send for free catalog
Write to Heath Co., Dept. 011-844,
Benton Harbor, M1 49022

Visit your Heathkit Store
Heathkit products
are displayed. sold
and serviced at 56
Heathkit Electronic
Centers in the U.S. See
your telephone white
pages for locations.

t Venitechn

Heathkit Electronic Centers are units gy Electronics Corporation

Viewing of some satellite TV channels may require the customer to obtain
permission from. or make payments to. the programming company. The customer
is responsible for compliance with all local. state and federal governmental laws
and regulations . including but not limited to construction. placement and use For
use only in Continental U.S

Heathkit



Stephen Gibson
PO Box 38386
Hollywood CA 90038

etting 4-GHz signals

down to watchable
video is no easy feat. Noted
satellite TV pioneer Paul
Shuch N6TX once observed
that there are perhaps as
many receiver designs as
there are receiver desig-
ners. Despite the fact that
satellite TV is new, we've
already experienced at
least two generations worth
of improvements in receiv-
er design philosophy. Both
methods employ your gar-
den-variety superhetero-
dyne conversion principle.
But that’s about the only
similarity.

The major hassle is deal-
ing with the microwave sig-
nal itself. The components
are either too expensive
and hard to get or they are

(11 ist {-F
MIXER

400-1200MH
SIGNAL

=50 TO -60dbm
37-4.26H2

vT0
(AVENTEK
8240)

Fig. 1. Dual-conversion design. The first VTO mixes with the downlink signal into the first i-f
amplifier. The second VTO is fixed. Gain distribution may vary in different designs. The

2nd 2nd I-F
MIXER

vT0
(AVENTEK
8090)

TVRO Receivers:

The Inside Story

— Satellite Central, part 1l

incredibly fragile and roll
over and turn belly up when
you approach them with a
soldering iron! So the logi-
cal solution is to convert
the troublesome 4-GHz sig-
nal down to something we
can massage with parts we
can understand, like coils
and capacitors rather than
pea-sized chip caps and PC
board traces that are al-
leged to be tuned circuits!
There will be plenty of time
for that later. For the time
being, let's just get our
feet wet.

Referring to Fig. 1, we
have a typical dual-conver-
sion receiver design. This is
the ‘“classic’” or “'by-the-
book” method used by
most commercial firms to-
day. A voltage-tunable lo-

TOMH2

TOMH2 BANDPASS

DETECTOR

cal oscillator (LO) mixes
with the incoming 4-GHz
signal down to a 400- to
1200-MHz first intermedi-
ate frequency (i-f). This is in
keeping with the spirit of a
textbook approach of se-
lecting an i-f about one-
tenth of the incoming signal
(the ’divide-by-10" rule).
After some needed amplifi-
cation, the signal is mixed
again down to what is
known as baseband (be-
cause we’re done with con-
version), amplified even
more, and then detected
with either a PLL or discrim-
inator circuit. Baseband is
generally 70 MHz, an in-
dustry standard.

So Much For Basics
The key points worth

PROCESS

20-30MH2z
WIDTH

PLL OR
DISCRIMINATOR

OE-EMPHASIS
AND CLAMP

VIDEO
ouTt

30-60db
GAIN

AUDIO

6.2 MH1 [—= AUDIO )

6.8MH2 }——e AUDIO 2

70-MHz bandpass filter must be flat in the passband for best results.
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noting here are conversion
to a lower frequency where
we can crank in lots of
easy-to-find gain... and
sticking to the rules. But
why do that? Well, conver-
sion makes a lot of sense.
After all, the incoming
signal may very well be
around — 50 to —60 dBm at
4 GHz and a 564 PLL detec-
tor chip wants something
quite different before it will
deliver pictures.

But who made the rules
about dividing by 10 and
that nonsense? The guys
that got there first, of
course. They did some
arithmetic and made a dis-
covery of some impor-
tance. A single-conversion
design has problems if you
chose a first (and only) LO
just 70 MHz from the de-
sired signal. You get down
to baseband a lot quicker,
but you get something else
in the bargain. . . the image
signal as seen in Fig. 2.

Remember from last
month’s Satellite Central
that the satellite band (3.7
to 4.2 GHz) is 500 MHz
wide. So even an LO spaced
some distance away,
whether above or below the



desired frequency, can still
convert an undesired image
signal to baseband.

Now you could filter out
the image on the front end,
but you would have to
make the filter track with
the LO to remove all im-
ages as you tuned. At these
frequencies, a tracking fil-
ter is no easy beast to tame.
So rather than wrestle with
the problem, receiver de-
signers such as Stanford
professor Taylor Howard
W6HD adopted the dual-
conversion philosophy and
proceeded to knock ‘em
dead with the first low-cost
TVRO! The design has be-
come a sort of standard of
this new industry with sev-
eral manufacturers dupli-
cating it piece by piece,
even to the last resistor,
probably because Howard
made his complete design
available to anyone.

An Interesting
Turn of Events

As an historical note,
Howard designed his re-
ceiver with available com-
ponents. The key word here
is “available”” While you
could indeed call Avantek
and order an 8240 voltage-
tuned oscillator (VTO) or
call Vari-L for a DBM-500
mixer, you also could sit
around and tear pages off
your calendar while waiting
for delivery! | had time to
traipse all over California
scouting up surplus dishes
as the clock ticked away.

Clearly, something had
to be done. Several ama-
teurs, most notably Robert
Coleman K4AWB, made an
interesting discovery. Not
only were surplus mixers
lying around, but single
conversion could be made
to work! A quick doodle
with pencil and paper sug-
gested it might be worth the
trouble.

If we want to receive
transponder 17 on SAT-
COM 1, its frequency is
4040 MHz. Setting the LO
down 70 MHz, to 3970
MHz, will indeed pull tran-

sponder 17 into our 70-MHz
i-f, but also the image fre-
quency as well, which is 70
MHz below the LO. Now it
happens that's dead-on
transponder 10 at 3900
MHz. So it can’t possibly
work! Or can it? We know
that RCA and COMSTAR
birds have 24 transponders.
And we also know that the
odd-numbered transpon-
ders (such as transponder
17) are vertically polarized.
But if the even transpon-
ders are horizontally polar-
ized (such as transponder
10), then our receiving an-
tenna will be cross-polar-
ized to the interfering signal
and hopefully ignore it!

So it appears that single
conversion does indeed
work despite the prospects
of image noise. There is a
limit. As a rule, cross-polari-
zation may only reduce the
image signal 20 dB, but re-
cent efforts at image-reject
mixer design and a new
tracking filter eliminate this
annoyance, as seen in Fig. 3.

Baseband At Last

Nearly all of the fore-
going problems are a result
of wideband FM video de-
tection circuitry not work-
ing too well at high inter-
mediate frequencies. How-
ever, it can be made to
work. A few manufacturers
have designed excellent
discrete PLL circuits that
work at 700 MHz, making
signal conversion a piece
of cake. But 70 MHz re-
mains as the i-f most used at
the moment.

As | mentioned before,

OPTIONAL
PRESELECTOR

TRACKING

37-4.26Ht >——1 ¢\ TeR

vT70

(AVENTEK

8360)

quite a few receiver designs
utilize a 564 PLL detector
chip at the end of the
70-MHz i-f chain. The prob-
lem here is that the 564 is
rated to only 50 MHz. Still,
a handful of 564s will al-
ways vyield several that
work at higher frequencies,
depending on the source.
But a drastic improvement
is 564 operation can be had
by cleverly dividing the
70-MHz i-f signals by two
with a cheap JK flip-flop
chip like a 74L5112 and op-
erating it at 35 MHz!
Other detector designs in
use today are quadrature
detectors and linear dis-
criminators. They offer ad
vantages and disadvan-
tages when compared to
the PLL. While the PLL of-
fers excellent performance
at receiver threshold and
below, it takes second
place to the discriminator
and quadrature-type detec-
tor when signals are well
above threshold. Remem-
ber from last month that
we must try for a carrier-
to-noise ratio of about 10
dB or better for clear pic-
tures. (That translates to at
least a 12-foot dish and a
120° LNA for most loca-
tions in the USA)) Still, you
don’t need nearly as much
gain for a PLL as you do a
discriminator.

To work properly, the
discriminator must see a
signal that is amplified well
into limiting. This is the
main reason why quality re-
ceivers look bad compared
to cheapy models when
tested on marginal systems.

TOMH2 TOMHz
47 BANDPASS

OETECTOR

S00MH: TVRO BANO
1
|
|

70 70
J MHz | MHy J
— -
o

FREQUENCY —» t Lo

UNDESIRED DESIRED
IMAGE SIGNAL

Fig. 2. An in-band LO can
produce an undesired image
signal. Luckily, this image
is cross-polarized to the
desired signal. It’'s not
enough for perfect pictures,
so other methods are neces-
sary to ensure adequate im-
age rejection.

SATELLITE TV
HAM NET!

Tune in Sundays at 1800
GMT on 14.311 MHz for
the Satellite TV Net. Lind-
sey Riddle W5JG in New
Orleans is Net Control.
Then Ken Rae WBOPOP
takes the reins at 1900
GMT. You'll be amazed at
what you can learn in just
an hour or so.

But just cranking up the
gain is not enough, as some
experimenters will tell you,
because not all i-f amplifi
ers will limit symmetrically
A weak location or a
smaller dish can still be
made to work, thanks to the
PLL

But suppose you’'ve dug
deep into your pocketbook
and found enough money
to allow you to build your
system so it operates well
above threshold? Then the
discriminator or quadrature
detectors really shine be-
cause the PLL can some-
times break up an other-

PROCESS

20- 30MH2
WIDTH

PLL OR

[~—"] OISCRIMINATOR [—*]

OE-EMPHASIS

ANO CLAMP [ VIOEO

50db +

GAIN

{MC5121 NEC
MCI350 MOT)

AUOI0

6 2MH2 [————e AUOLIO |

6.8 MH2 [—o AUDIO 2

Fig. 3. Single-conversion design. The problem with single conversion is that an image signal
can be detected. Tracking filters and clever image-reject mixer design can reduce the image
by 20 dB or more. A good high-gain LNA will overcome mixer losses in this design.
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HORIZONTAL SYNC
TIPS CLAMPED TO DC-

[+

[+

Fig. 4. (a) Video demodulator output showing video riding on energy dispersal wave. (b)
Energy dispersal wave eliminated by dc clamp circuit.

IN >~

X

UNCLAMPED
VIDEO IN >

CLAMPED

SYNC
DET-TRIG

AMP

/1

VIDEO
ouT

oC
OFFSET

Fig. 5. Typical diode clamp circuit used in economy receivers vs. feedback clamping taken
from voltage samples of the video signal during the sync pulse interval.

wise fine picture when
tracking wide deviations.
You see an annoying streak-
ing effect in the video.
Tweaking the bandwidth
can help to cure this
problem.

Now if the PLL works
pretty well at the 35-MHz
reduced i-f, you might
wonder what would happen
if we divided again and
again down to nearly dc.
Perhaps the only problem
with that idea is that we
bump into Carson’s rule
along the way. Simply
stated, the practical band-
width of a frequency modu-
lated signal should be equal
to twice the sum of the
maximum frequency devia-
tion and the highest modu-
lating frequency. If we
know the typical frequency
deviation as 10.75 MHz,
then twice the highest mod-
ulating frequency (how
about 5 MHz for video?)
when added to this devia-
tion yields a projected
bandwidth of 31.5 MHz. Ac-
tually, it could be more if
we lay in a 6.2-MHz or a
6.8-MHz sound subcarrier.
Bandwidth=2 (10.75 MHz
+5 MHz)=31.5 MHz.

Watching Intelligent Noise

Okay, how wide an i-f is
necessary? It really de-

pends on your carrier-to-
noise ratio (C/N). If you
have a small dish in a weak
footprint, you may very
well be at threshold or be-
low. A wide i-f bandwidth
will only make matters
worse because you will
appear to be seeing more
noise than video. While our
eyes tend to integrate
enough to discern intelli-
gence, nice and clear pic-
tures are what we really
want. If you worked out the
downlink equations we dis-
cussed last month, you well
know that restricting the
bandwidth by more than
Carson’s rule can make a
big improvement in C/N.
But there is a limit.

The problem then is to
figure out how to squeeze a
wide car into a narrow
garage! If we don’t mind
scratching the chrome, we
can just barely get it in.
Likewise, we can reduce the
i-f bandwidth to 17 MHz or
so and have viewable vid-
eo, but at the expense of
the finish on the pictures.
More importantly, the carri-
er-to-noise ratio may im-
prove enough to make the
pictures very watchable.
That is until you wonder
what happened to the def-
inition and why the frizzy
effect when flat color fields
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are transmitted. Clearly,
there is a limit to bandwidth
restriction. Whatever was
out there at those wide
deviations is gone now!

You can reduce the dis-
tortion somewhat if you
turn down the color and
watch everything in black
and white, but that’s taking
a giant step backwards. In
fact, you might just as well
turn down the sound, too,
because all you’ll hear is
the sound of birdshot being
dropped on a cookie sheet!
Nothing takes the place of a
large dish and a good
LNA nothing.

Beyond Detection

The sound channel is
easy to detect. It is merely
an FM subcarrier that may
be 6.2 MHz or 6.8 MHz.
Most receivers are
equipped to receive both
inasmuch as detection for
each subcarrier can be
done in a single consumer
TV sound section IC such as
the CA3065. As a rule,
6.8-MHz subcarriers are
used on RCA/SATCOM
birds, while 6.2-MHz sub-
carriers are found on West-
ern Union/WESTAR birds.
Nothing is standard, so a
switchable or tunable
sound subcarrier detector is
necessary.

Other subcarriers may be
located above video on
some transponders. Back-
ground music and slow-
scan services as well as data
transmissions can be found.
We will be sure to look at
methods of recovering
these signals in future
installments of Satellite
Central.

Satellite TV signals are
pre-emphasized according
to a CCIR curve. This
amounts to a 10- to 12-dB
boost on the high end of the
video. An LC network
smoothes the curve back
out as well as wiping out
the sound subcarriers
before further video
amplification.

Fig. 4(a) shows the output
of a typical detector after
de-emphasis. Notice the un-
clamped video appears to
be riding on a triangular
wave at the frame rate. This
is known as the energy dis-
persal waveform and is
mixed in at the uplink trans-
mitter. It is simply a way to
keep the main carrier mov-
ing during the unlikely loss
of video. That way, every
microwave link in the coun-
try on that frequency
doesn’t get sprayed with an
interfering carrier from
space. As a practical mat-
ter, it's quite the other way
around. In any event, a
clamp nails the energy dis-
persal waveform down to
dc in Fig. 4(b) and we have
clean video. If this wave-
form is not removed, the
picture will flicker at the
30-Hz rate.

Some TVRO receivers
have modulators in them so
the detected video and
sound can be fed directly to
a TV set. Others may only
have a one-volt audio and
video output. While a
cheap TV game modulator
can be used to get the pic-
ture into channel 3 or 4 of
your TV, the results leave
much to be desired. Some-
times it’s simply the result
of poor design. But poor
shielding is the likely cul-
prit. The modulator output
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manages to find a way back
into your 70-MHz i-f chain
(remember that channels 3
and 4 would fall into the i-f
bandpass of 55-85 MHz).
The solution is to skip the
re-modulation process and
feed the audio and video in-
to a quality TV monitor or a
regular TV modified for
audio and video input. On
the other hand, an effort-
less method is to simply
feed the TVRO receiver in-
to a video tape recorder
and wuse its internal
modulator!

Obvious Differences

While price may be the
major obstacle to designing
an ideal receiver, experi-
ence with the problems
you're likely to encounter
runs a close second. As we
learn more about what can
and can‘t be done, we can
make adjustments to our
thinking and our design. For
example, the VTO used in
most receivers is a real has-
sle. You have 500 MHz
worth of tuning spread over
about a 270-degree twist on
the pot. That's a lot for
manual tuning (over 470
standard broadcast bands!),
so afc is needed, if not for
sheer operator ease, then
for the very small amount
of drift you’ll likely en-
counter. Fancy receivers
use a synthesizer and elim-
inate the problem. That
takes more parts, which

adds to the price. . but not
too much if you do it
yourself!

You can sometimes dis-
cern a quality receiver de-
sign from an economy ver-
sion by observing how well
the energy dispersal clamp
circuit functions. While
simple receivers use a sim-
ple diode clamp, more ex-
pensive (and better de-
signed) versions employ
voltage feedback methods
such as seen in Fig. 5.

By far the most interest-
ing difference in receivers
today is the concept of
splitting them up into
pieces as some economy-

minded manufacturers
have done. This eliminates
the need for expensive coax
to carry the 4-GHz signal
from the LNA to the receiv-
er. They simply mount the
mixer, VTO, and first i-f at
the dish and run the lower
i-f to the house on RG-59.
Some really clever LNA
manufacturers are building
the whole works into a sin-
gle LNA and downconver-
ter, calling it an LNC!

Tricks Worth Trying

If you want to try your
hand at receiver design, go
ahead with the certain
knowledge that much of
the foregoing works well
enough to be a good point
of departure for your own
design fantasies. Micro-
wave genius Steve Birkill
G8AKQ, of Sheffield, Eng-
land, downconverts into a
broadbanded UHF TV tuner.
He does the first conversion
to UHF at the antenna so
that RG-59 can be used
rather than the expensive
4-GHz stuff. The UHF tuner
then performs the second
conversion down to an i-f
the PLL can handle.

The cost of tuners like
Steve’s is around 25 bucks.
Some of the newer varactor
tuners are very broadband
except for a coil in the last
stage. A few moments of
work are all that’s neces-
sary to modify the stage for
the wide bandwidth needed
for good pictures. Does the
idea sound interesting?
Then how about following
the tuner with a very cheap
TV IC amplifier chip such as
the MC1350 for your i-f am-
plifier? And if you don’t like
that PLL, then why not use
an MC1357 FM quadrature
detector chip instead? Rex
Rhoads, an engineer with
RCA, has done it with excel-
lent results. By the way, the
construction cost of his en-
tire receiver using this very
conventional circuitry (no
secret chips or tricks) is way
under $100!

The time is right for you
to join in the fun of receiv-
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The Nelson Parabolic TVRO Antenna Manual
by Nelson Ethier
reviewed by:
S.F. Mitchell WA40SR and Richard Christian WA4CVP

As the foreword in the Manual states, author Ethier has no
formal microwave training, but *he is an excellent student of
obscure textbooks and an avid do-it-himselfer. . ."

The Nelson Parabolic TVRO Antenna Manual starts with a
general discussion of parabolic dish design and describes
the relative advantages of a parabolic antenna over the spher-
ical antenna. These advantages include the fact that the
focus never changes and that the entire surface works to col-
lect the signal. A brief review of noise, noise measurement (dB
and degrees K), calculation of antenna gain, wavelength, and
formulas to find parameters follows. Nelson then gives the
arguments for different focal ratios and the reasons why he
selected an f/d (focal point to diameter) ratio of 0.375.

Very detailed treatment is given to the calculation of the
parabolic curve for his antenna. The formula and a method of
laying out the curve on graph paper is presented along with a
table with the curve calculated in one-half-inch steps for a
10-foot dish with a .45 f/d ratio or a 12-foot dish with a .375 f/d
ratio. These calculations are very simple and can be doneon a
calculator with a square root function.

The most informative part for us was the section on choos-
ing the antenna to suit the needs of a particular site. A brief
discussion of the significance of the carrier-to-noise ratio
(CNR) and an example of its calculation gives you an idea of
the type of picture quality you should be able to obtain at your
location.

The material between page 11 and the Manual's end on
page 31 is devoted to the actual construction of a 12-foot
parabolic antenna, feed, feedhorn, and polar mount. The
antenna is built on a form which must be fabricated with
plywood and fiberglass rods. The form is constructed and
covered with 0.020 sheet aluminum which must be cut and
formed. Fiberglass is then applied to the back of the alumi-
num. Reinforcing ribs of wood and urethane are then added
and a second layer of fiberglass is applied. The finished
antenna appears to be quite sturdy. Although no estimate of
the antenna’s cost is given by Ethier, we estimate that it
would cost between $750 and $1000 and require as much as
two months of steady work to complete.

Pages 23 to 29 describe the fabrication of the feed, feed-
horn, and mount. The feed itself is an aluminum tripod bolted
to the rim of the dish. It appears that this system, which in-
volves using an antenna rotator to turn the horn, may put un-
due stress on the feed assembly.

Overall, we feel that the Manual gives a lot of good informa-
tion, but it gives very little that we haven't seen elsewhere. The
best part of the manual is the first ten pages where antennas
and system requirements in general are discussed. The ac-
tual construction of the antenna may not be practical since a
commercial antenna can be as cheap, if not cheaper. The
Nelson Parabolic TVRO Antenna Manual is well worth $15.00,
but at the $30.00 cover price we feel that it is very expensive.
The Nelson Manual is available from the publisher, Satellite
Television Technology, PO Box G, Arcadia OK 73007.

This review is reprinted from ‘Lite News, PO Box 973, Mobile
AL 36601.

ing TV from space. If you
have a question regarding
the topics we cover here,
feel free to drop me a line
(letters only, no calls
please). Sorry, | can only an-
swer mail that is accompa-
nied by an SASE.

You can find out more
about receivers by reading
two back issues of 73: No-
vember, 1979 (“The Satel-
lite TV Primer,” Bob Cooper)
and December, 1979 (“Low-
Cost Receiver for Satellite
TV.,” Paul Shuch).B

Reader Service for facing page 331~
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TS-130S|V

“Small wonder”...speech processor,
NIW switch, IF shift, digital display

e TS-130S runs 200 W PEP/160
W DC input on 80-15 meters
and 160 W PEP/140 W DC on
12 and 10 meters. TS-130V
runs 25 W PEP/20 W DC
input on all bands

e Built-in speech processor

e Narrow/wide filter selection on
both CW (500 Hz or 270 Hz)
and SSB (1.8 kHz) with
optional filters

The compact, all solid-state
HF SSB/CW mobile or fixed
station TS-130 Senes trans
ceiver covers 3.5 to 29.7 MHz
including the three new bands

TS-130 SERIES FEATURES:

e 80-10 meters, including the
new 10, 18, and 24-MHz
bands. Receives WWV

OO FOWaR SLFEeLY  PR-30

SP-120

. LS8, use and cw Qﬁ 160- 10

“meters, includmg the new 10,
18, and 24-MHz bands.
Receives WWV.

* Wide receiver dynamic
range. Junction FETs in the
balanced mixer, MOSFET RF
amplifier at low level, and
dual resonator for each band.

» Variable bandwidth tuning
(VBT). Varies IF filter pass-
band width.

fod gh dynamic
réﬁge wnh variable bandwidth
tuning (VBT), IF shift, and an IF
notch filter, as well as very
sharp filters in the 455-kHz
second IF. Its optional
VFO-230 remote digital VFO
provides five memories.

e Automatic selection of side
band mode (LSB on 40
meters and below, and USB
on 30 meters and above). SSB
REVERSE switch provided

e Built-in digital display

e Built-in RF attenuator.

¢ IF shift (passband tuning)

e Effective noise blanker

OPTIONAL ACCESSORIES:

* PS-30 base-station power
supply

® YK-88C (500 Hz) or
YK-88CN (270 Hz) CW filter

e YK-88SN (1.8 kHz) narrow
SSB filter

e AT-130 compact antenna tuner

(80-10 meters, including three

new bands)

* SP-120 external speaker

T
¥

feedback Runs 2

(SSB)/180 W DC (CW) mput
on all bands.

« Built-in RF speech processor.

* Narrow/wide filter selection
on CW.

+ SSB monitor circuit to check
transmitted audio quality.

* RIT (receiver incremental
tuning) and XIT (transmitter
incremental tuning).

* VFO-120 remote VFO

¢ MB-100 mobile mounting
bracket

* PS-20 base-station power
supply for TS-130V

Optional DFC-230 Digital
Frequency Controller
Frequency control in 20-Hz
steps with UP/DOWN micro
phone (supplied with DFC-230).
Four memories and digital
display. (Also operates with
TS-120S, 7S-5308S, and
TS-830S)

VFO-120

YG‘4SSCN 1250 Hz) CW

fitter for 455 kHz IF.
* YK-88C (500 Hz) or
YK-88CN (270 Hz) CW hlter
for 8.83 MHz IF.
* KB-1 deluxe heavyweight knob.
¢ (VFOs for TS-830S, TS-530S,
TS-130 Series, and TS-120S
are compatible with all four
series of transceivers.)

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Wainut, Compton, California 90220



IF shift, diéital display, narrow-wide

filter switch

The TS-530S SSB/CW
transceiver covers 160-10
meters using the latest, most
advanced circuit technology, yet
at an affordabie price

160-10 meter, LSB, USB, CW
all amateur frequencies
including new 10, 18, and 24
MHz bands. Receives WWV
on 10 MHz

Built-in digital display (six
digits, fluorescent tubes), with
analog dial.

\

P

MC-50

IF shift tunes out interfering
signals

Narrow/wide filter selector
switch for CW and/or SSB
Built-in speech processor, for
increased talk power

Wide receiver dynamic range,
with greater immunity to
overload

Two 6146B's in final, allows
220W PEP/180 W DC input on
all bands.

Advanced single-conversion
PLL, for better stability
improved spurious
characteristics

Adjustable noise-blanker, with
front panel threshold control

RIT/XIT front panel control
allows independent fine-tuning
of transmit or receive
frequencies

OPTIONAL ACCESSORIES:

® SP-230 external speaker with
selectable audio filters

¢ VFO-240 remote analog VFO

¢ VFO-230 remote digital VFO

e AT-230 antenna tuner/SWR/
power meter

* MC-50 desk microphone

e KB-1 deluxe VFO knob.

* YK-88C (500 H2) or
YK-88CN (270 Hz) CW filter

e YK-88SN (1.8 kHz) narrow
SSB filter.

SP-230

“Quad Bander”...dual VFOs, memory,

scan, IF shift, FM, SSB, CW, AM

The TS-660 is a uniquz, all-
mode transceiver designed for
operation on 6, 10, 12, and

15 meters.

TS-660 FEATURES:

¢ FM, SSB (USB), CW and AM
operation.

* 10 Hz step digital VFO. The
frequency step is determined
by mode of operaticn.

® F. STEP switch allows alterna-
tive step size in each mode.
e Dual VFOs built-in.

* 5 channel memory stores fre-
quency and band information.

* Memory scan scans all bands,

skips channels not in use.
¢ UP/DOWN push-button fre-

quency control on microphone.

* UP/DOWN bandswitch.

VFO-240

¢ Frequency lock function
switch.

e [F SHIFT circuit built-in.

® Fluorescent digital display
shows Tx/Rx frequencies.

® Squelch circuit for FM, SSB,
CW and AM.

® CW semi break-in circuit,

with CW side tone.

¢ 10 W RF output on SSB, CW,
FM. 4 W on AM

* Two antenna terminals
provided.

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

® RIT control. ® Noise blanker.

OPTIONAL ACCESSORIES:

® PS-20 power supply.

® SP-120 external speaker.

* MB-100 mobite mounting
bracket.

* YK-88C normal CW, (500 Hz)
filter or YK-88CN narrow
band CW, (270 Hz) fiiter.

* YK-88A AM (6 kH2) filter.

* VOX-4 speech processor/
VOX unit.
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performnnce genera1 coverage
communications receiver
covering 150 kHz to 30 MHz

in 30 bands, at an affordable
price. Use of PLL synthesized
circuitry provides high
accuracy of frequency with
maximum ease of operation.

for easier tuning.

with 1 KHz resolution.

® 6 kHz IF filter for AM (wide)
and 2.7 kHz filters for SSB,
CW and AM (narrow).

¢ Up-conversion PLL circuit,

R-1000

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

The R-1000 is an amazingly 30 bands, each 1 MHz wide.
easy-to-operate, high- Five-~d|gz(|t frequency display
performance, communications with 1-kHz resolution and

receiver, covering 200 kHz to analog dial with precise gear
30 MHz in 30 bands. This PLL dial mechanism

synthesized receiver features a Built-in 12-hour quartz digital
digital frequency display and clock with timer to turn on
analog dial, plus a quartz radio for scheduled listening
digital clock and timer or control a recorder through
R-1000 | remote terminai.
Covers 200 kHz to 30 MHz Step attenuator to prevent
continuously. overload.

SP-100

e 30 bands, each 1 MHz wide,

e Five digit frequency display,

_

NG

woon R-86O0O

selectivity, and stability.
e Communications type nolse
blanker eliminates “pulse-
type” noise.
® RF Attenuator allows 20 dB

e Tone control.

® Front mounted speaker.

g ¢ “S” meter, with 1 to 5 SINPO
scale, plus standard scale.

e Coaxial, and wire antenna
terminals for 2 MHz to

Three IF filters for optimum
AM, SSB, CW. 12-kHz and
6-kHz {adaptable to 6-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
hlgh-qualitg 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

TRIO-KENWOOD COMMUNICATIONS

1111 West Waln

ut, Compton, California 90220

attenuation of strong signals.

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.

L4 m 120 2 2! J, & .

50/60 Hz. Select r 3
rear panel. b

* Optional 13.8 VDC opératlon
using DCK-1 cable kit.

e Other features include
carrying handie, headphone
jack, and record jack,

OPTIONAL ACCESSORIES:

* DCK-1 DC Cable kit.

¢ SP-100 External Speaker.

Wire antenna terminals fo;
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz.
Voltage selector for 100, 120,
220, and 240 VAC. Also
adacptable to operate on 13.8
with optional DCK-1 kit.

OPTIONAL ACCESSORIES:

» SP-100 matching external
speaker.

* HS-6 lightweight, open-air
headphone set.

» HS-5 and HS-4 headphones.

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




3IG performance, small size, smaller price!

he TR-2500 is € compact 2
neter FV handheld transceiver
eaturing an LCD readout. 0
shannel memory, lithium battery
nemory back-up memory scan,
yrogrammable automatic tand
scan, Hi/Lo power switch end
Jul t-in sub-tone 2ncoder.

Extremely compact size end
light weight 66 (2-5/8) W x
168 (6-5/8) H x 40 (1-5/8) D,
mm (inches), 540 g, (1.2 bs)
with Ni-Zd pact

LCD digital frequency readout,
with memory crannel and
function indicaton.

Ten channel memory, includes
“MO" m2mory for non-standard
split frequencies.

Lithium battery memory tack
up, built-in, (est mated 5 vear
life) savas memrory when

N -Cd pack discharged
Memory scan, stops on busy
channels, skips channels in
which no data 15 stored.

CONVENIENT TOP CONTROLS

e QFFSET—REY

uq,w nonn P

SDUELDH PONER voL

2.5 W or 300 mW RF output.
(HI/LOW power switch.)
Programmable automatic band
scan allows upper and lower
frequency limits and scan
steps of 5 KHz and larger
(5,10, 15, 20, 30 KHz. .. etc)
to be programmed.

Built-in tuneable (with variable
resistor) sub-tone encoder.
Built-in 16 key autopatch
encoder

Slide-lock battery pack.
Repeater reverse operation.
Keyboard frequency selection
across full range.

Extended frequency coverage;

Gl ™
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TAR-2500 musis .

e MS-1
e TU-1

® Optional power source, MS-1
mobile or ST-2 AC charger/
power supply allows operation
while charging. (Automatic
drop-in connections.)

e High impact plastic case

e Battery status indicator

e Two lock switches for

keyboard and transmit

STANDARD ACCESSORIES:

e Flexible rubberized antenna
with BNC connector

® 400 mAH heavy-duty Ni-Cd
battery pack

e AC charger

OPTIONAL ACCESSORIES:
e ST-2 Base station power

supply and quick charger
(approx. 1 hr)

13.8 VDC mobile stand/
charger/power supply.
Programmable "DIP
switch” (CTCSS) encoder.

e SMC-25 Speaker microphone
e | H-2 Deluxe top grain

cowhide leather case

e PB-25 Extra Ni-Cd battery

pack, 400 mAH, heavy-duty

® BH-2 Belt hook.
o WS-1 Wrist strap
¢ EP-1 Earphone.

o RF power amplifier. (To be
announced.)

143.900 to 148.995 MHz in
5 KHz steps.

UP/DOV/N manual scan in
5 KHz steps.

TR-7850

10 W, 15 memories/offset recall, scan,
priority, autopatch (DTMF)

enwood s rema-kable M14 . memorize transmit
R-7850 2-meter FM mobi e and receive frequencies
ransceiver provides all the independently for non-standard
eatures you cou d desire offset. MO .. priority channel
ncluding a powerful 40 watts with simplex =600 KHz or
putput A 25 watt version, the non-standard offset operation
R-7800 is also available « Internal battery back-up for
TR-7850 “EATUFES: memories. Requires four AA

e Extended frequency
coverage, 143.900-148.995
Mtz in 5 or 10 KHz steps

® Priority alert. Beep alerts
operator when signal
appears on priority channel

e Budt-in autopatch encoder
(CTMF). All 12 plus four
additional DTMF signaling
tones. (With simultaneous
push of REV switch))

e Auloscan of memories and
entire band. Scan resumes

¢ UP/DOWN manual scan of
entire band and memories
using UP/DOWN microphone
(supplied)

e Repeater reverse switch

e Separate digital displays for
frequency and memory
channel

e LED S/RF bar meter

e Tone switch

Matching accessories for

fixed station operation:

e KPS-12 power supply (for

tomatically TR-7850)

e Ni-Cd batternes, (not oy

:O r\:vatts output. with selectable sulupplne:) ries, (no * Front panel keyboard * KPS-7 power supply (for
igh or ow power operazion e Compact size TR-7800)

15 multifunctiorr memory
channels, easily selectatle

A
with a rotary ccntrol, M1-M13 j///// N %
memarize frequency / ’ Sp— 40

ardoffset (=600 KHz
or simplex) ~agy77® Compact mobile speaker

- »
v ) _ Only 21116 W x 2-1/2 H x

S voL-9-sat 2-1/8 D (inches)
=N N . - Handles 3 watts of audio
—-— > s - . e
- L z l v - J
\\ m;u v‘ 1 = a W e
\\ Og KENWOOD a = & ' .:' .“= “f/g. -m]
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Miniaturized,
5 memories, memory/
band scan

The TR-7730 is a very compact
25 watt, 2-meter FM mobile
transceiver, reasonably priced.
TR-7730 FEATURES:
® Dimensions: 5-3/4 W x 2 H x
7-3/4 D, inches. Weighs
3.3 Ibs.

TR=-9000

“New 2-meter direction”..compact rig
with FM/SSBI/CW, scan, five memories

The TR-9000 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.
TR-9000 FEATURES
* FM, USB, LSB, and CW.
» Only 6-11/16 inches wide,
2-21/32 inches high,
9-7/32 inches deep.

@ rowtn

re0trc 108

@® xenwooo

OC POWEM SUPPLY PB.20

PS-20

vl 8t By
'.\_'\

TR-7730

« Covers 143.9000-

» Band scan . .. automatic busy

The TR-7730 is available in two

variations: a 16-key autopatch
UP/DOWN microphone
(MC-46) version, and a basic

UP/DOWN microphone version
7

TR-8400
Synthesized 70-cm FM
mobile rig

e Covers 440-450 MHz, in

o —= 25 KHz steps, with two VFQOs
e Transmit offset switch for

| +5 MH2z Non-standard offset
uses fifth memory.

* HI/LOW power switch selects
10 or 1 watt RF output

e Similar to TR-7730 in other
features, including five
memories, memory scan, auto-
matic band scan, UP/DOWN
manual scan, four digit display,
S/RF bar meter, LED indicators,
tone switch, and same optional
accessories.

WIRENWDOG % FV TRANSCEIVER
on ain [ ‘ﬁ\ I
Q . AN

SOUELCH

—

4 B BN

w0 Low o

= YA (e
coverage, 143.900-148995 o T
MHz, in 5 or 10 KHz steps.

¢ 25 watts RF output power, supplied). :
with HI/LOW power switch. ® Offset switch, =600 kHz.

* 5 memories for operation in Non-standard offset uses
simplex or repeater modes. fifth memory.

® Memory scan, plus automatic OPTIONAL ACCESSORIES:

band scan.
¢ UP/DOWN manual scan on * MC-46 16-key autopatch
UP/DOWN microphone.

microphone (supplied).
® Four digit LED frequency ® SP-40 compact mobile

display. speaker.
* S/RF bar meter. LED ® KPS-7 fixed station power * MC-46 16-key autopatch
indicators for BUSY, ON-AIR, supply. UP/DOWN microphone.

« Five memories . . . four for
simplex or 600 kHz repeater
offsets and the fifth for a non-

OPTIONAL ACCESSORIES:
» PS-20 fixed-station power

standard offset (memorizes supply.
transmit and receive frequency » SP-120 fixed-station external
independently). speaker.

UP/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 (HI)/1 W (LO).

Mobile mounting bracket with
quick-release levers.
LED indicators ... ON AIR
BUSY, and VFO

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

* MC-46 16-key autopatch
UP/DOWN microphone.

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.

'

148.9999 MHz.

stop and free scan.
SSB/CW search of selectable
9.9-kHz bandwidth segments.

POnER  BND-n

PRKENWOOO RYRTEM BAUE MO L

-
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TR-9000

BO-9

SP-120

KENWOOD
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TL=922-A

Maximum legal power on 160-15 meters

The TL-922A linear amplifier pro-
vides maximum legal power on
the 160-15 meter Amateur bands.

TL-922A FEATURES

* 2000 W PEP (SSB)/1000 W
DC (CW, RTTY) input power
on 160, 80, 40, 20, and 15
meters, with 80 W drive

» Excellent IMD characteristics.

e Pair of EIMAC 3-500Z h gh-

performance transmitting
tubes.

» Safety protection

= Blower with automatic turnoff-
delay circuit.

» Variable threshold level

%ype LC.

« Two meters, one indicating
plate current, and the other
indicating grid current, relative
RF output, and high voltage.

A wide selection of optional
accessories is offered for
optimum operating flexibility. In
addition to the optional items
listed with each piece of equip-
ment described in this catalog,
the following accessories are
also available

PC-1 phone patch with hybrid
circuit and VU meter for null
and audio gain measurements.

DiVI-81

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 coils 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
batter

« 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 signais.

« Capacitance probe for
measuring resonant frequen-
cies without removing coil

ACCESSORIES

SVI-220

High-performance
oscilloscope for
various monitoring
functions

The SM-220 Station Monitor
provides a variety of waveform-
observing capabilities, and an
optional pan display.

SM-220 FEATURES:

» Monitors transmitted SSB and
CW waveforms from 1.8 to
150 MHz

+ Monitors signal waveforms in

receiver's IF stage.

Functions as high-sensitivity,

wide-frequency-range (up to

10 MH2z) oscilloscope

Tests linearity of linear amplifi-

ers (provides trapezoid pattern).

Allows observation of RTTY
tuning points (cross pattern)
Built-in two-tone (1000-Hz and
1575-Hz) generator.
Expandable to pan-dispiay
capability for observing the
number and amplitude of
stations within a switchable
+20 kHz/£100 kHz bandwidth.

OPTIONAL ACCESSORIES:

» BS-8 pan-display module for
TS-180S, TS-530S, TS-830S.
and TS-820 Series.

» BS-5 pan-display module for
T1S-520 Series.

[

MC-60 deluxe dual impedance
(50KQ/500Q) desk microphone
with 4-pin connector. Also
available with UP/DOWN switch,
in 6 or 8-pin connector versions.

HS-6 lightweight, open-air
headphone set

shields, and also for measuring kps-21 13.8 VDC fixed-station

resonant frequencies of
toroidal coils

power supply, 21A intermittant,
16A continuous.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

KB-1 deluxe, heavyweight,

aluminum knob for TS-830S,
TS-530S, TS-180S, TS-820S,
and R-820

V4

RD-20 50Q RF dummy load,
(DC-500 MHz) 50 W intermittant,
20 W continuous.

MC-46 16-key autopatch
UP/DOWN microphone.

OTHER ACCESSORIES:

MC-50 dynamic dual-
impedance (50 kQ/500Q) desk
microphone.

MC-30S (500Q) and MC-35S
(50 kQ) dynamic noise-
canceling hand microphones

HS-5 deluxe 8Q headphone set.
HS-4 8Q headphone set

NOTE: Prices and specifica-
tions of all Trio-Kenwood
products are subject to
change without prior notice
or obligation.



~ (Q.. ALL AMATEUR RADIO CLUBS
DID YOU RECEIVE 73'S RADIO BOOKSHOP'S
SPECIAL CLUB DISCOUNT OFFER? NO7?

DO YOU WANT TO SAVE YOUR CLUB $'s?

JUST QSL WITH
YOUR CLUB'S NAME,
ADDRESS, ETC.,TO
- 73 BOOKS, ATTLILY
30 PINE STREET,

PETERBOROUGH, NH
1o 03458

e
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SHARE YOUR
IDEAS

Wayne Green Books announces
April 1, 1982 deadline for
submission of new manuscripts
for consideration for

7>, _the Fall Book List.

a5
I

d
<
ook

Green
4 45 fc

MAGAZINE offers you

What better way to say

MERRY GHRISTMAS to:
—your friend
—your boss
—your business associate
—even your father-in-law
than with a subscription to

B MAGAZINE.

Address
City__

Name
Address
City

—more pages of articles monthly than any other amateur radio journal
—new products, reviews, construction projects
—and ways to save hundreds of dollars.

73CMAGAZINE offers you a great way to say c’MERRY GHRISTMAS.

year of 73 Magazine for Christmas (1 year/$25.00).

State 2P

Please enter a one year gift subscription to:

State 2P

Canadian $27/1 yr. only, US tunds. Foreign $35/1 yr only, US funds
73 Magazine ® Box 931 @ Farmingdale NY 11737
All Christmas gift subscriptions will begin with January 1982 issue

61086

66 73 Magazine ¢ December, 1981




| Barry Electronics Corp.

we suip worLowioe. WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

All Handy Talkies In Stock For Immediate Dellvery! World Wide Satellite
VoCom 2 meter 5/8 Telescoping Whip & Duckie

Systems Avalilable
Antennas & HT Amp’s HEAVILY STOCKED

We WIll Not Be Undersold
Call: 212-925-7000

DRAKE TR-7 & R-7 i
L 7 2KW Linear Amplifier ,:'3

TEMPO
81, 82,
S4, 85

Complete Earth Satellite
Recelving Station Avallable at
Barry for only $5990.00.

Write or call today.

=)

SANTEC
HT-1200,ST-2/T

YAESU
FT-208R

M DIGITAL

™ FREQUENCY
N COUNTER

y Trionyx-

Y Model TR-1000
N 0-600 MHz
Digimax-Model D-510 50Hz-1GHz

ROCKWELL/COLLINS
KWM-380

ET ALPHA 76CA

2 + KW PEP/3-8874 FINALS
With Hipersll Transformer

MFJ Keyboard
496, 494

é}b'o ece;

YAESY ~ BIRD "
FT-101ZD MARK Ill, FT-480R, Wattmeters &
FT-707, FT-720RU, FT-720RVH, Elements v
FT-902DM. YF-901-CW/RTTY In stock G

> ©1C-25A, IC-251A, IC-2KL
AEA Morse Matic, MBA & isoPole Antennas

HY-GAIN
TOWERS

LV

-—
o -

ASTRO 103 150A & 100 MXA
DIPLOMAT 150

ROBOT 400 & 800 ' KANTRONICS Mini-Reader

Super Sale | On All Surplus Parts, Meters, Capacitors And Connectors, Etc.. Cime_ln_And Save Over 50%
New York City’s LARGEST STOCKING HAM DEALER

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., ac IN STOCK—NEW ROBOT MODEL #800, BIRD WATTMETER, HY-
512 BROADWAY, NEW YORK CITY, NEW YORK 10012. Aqul

GAIN, LARSEN, SHURE, KDK-2015R, TURNER, ASTATIC, VOCOM
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 Se Habla VHF ENG., MFJ, KANTRONICS, DSI, AVANTI, CORDLESS
TOP TRADES GIVEN DN YOUR USED EQUIPMENT. Espanol vy TELEPHONES, POCKET SCANNERS, NYE, BENCHER, VIBROPLEX
AUTHORIZED DISTS. MCKAY DYMEK FOR

WE NOW STOCK THE PALOMAR MINI QUAD.
SHORTWAVE ANTENNAS & RECEIVERS. DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

Amateur Radio Courses Given On Our Premises
v 305 Export Orders Shipped Immediately.

COMPLETE REPAIR LAB ON PREMISES

»See List of Advertisers on page 162
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The Ace Portable

Synthesized VHF Receiver

— for those times when listening is enough

Karl T. Thurber, Jr. W8FX
317 Poplar Drive
Millbrook AL 36054

he sight of a 2-meter

handie-talkie (HT)
strapped to the belt has
long become a telltale sign
that the wearer is an
amateur radio operator—
whether it be at a hamfest,
on the street, in a public
place, or wherever. There’s
no question that the per-
sonal two-way portable has

141.000MH2 151.000MH2
— I

revolutionized amateur ra-
dio with a “go-anywhere”
mobility and convenience
that was unheard of just 8
or 10 years ago.
Nevertheless, there are
times when even the small-
est of amateur HTs are a bit
much to tote around. In
many situations, sporting
an obvious HT marks one as
anut, freak, or fuzz and can
even set one up for a ripoff.
Frequently, it's not ab-
solutely necessary to be
able to transmit; a small

161.000MH2 169.995MH2
1 )

[

TYPE-B _l

I TYPE-E ]

o 141.000MH2 TO 169.995M N2 o

Fig. 1.
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monitor receiver may do
the trick. What is, in fact,
needed in many situations
is an ultra-small, program-
mable, synthesized monitor
that is truly of pocket-sized
dimensions.

A few years back, the
Henry Radio Co. took a
giant step forward in this
area by marketing a line of
low-cost pocket receivers,
available in several models:
a VHF-high band scanning
radio, a 12-channel non-
scanner, a two-channel
VHF-high monitor/paging
receiver, and a single-chan-
nel UHF receiver. These
four radios, available with
accessory continuous tone-
controlled squelch system
(CTCSS) and two-tone de-
coders, filled a variety of
needs as monitor or pager
receivers for hams, volun-
teer firemen, auxiliary po-
lice, civil defense person-
nel, and the like. The sets,

with sensitivity typically in
the range of 0.8 microvolts
for 20-dB quieting and in-
cluding an internal nicad
pack, were not only shirt-
pocket size, they were
small enough to fit in the
palm of the hand. Their
main drawback, common
to all such fixed-tuned,
crystal-controlled receiv-
ers, was the fact that they
were just that, fixed tuned,
meaning that additional (ex-
pensive) crystals were re-
quired for expanded fre-
quency coverage. For ex-
ample, in the case of a
12-channel VHF receiver,
$60 worth of crystals at $5 a
shot would be required for
full utilization. The same
technical developments in
frequency synthesis that
caused the crystal-con-
trolled HT to go out of
favor have had almost the
same effect on monitor re-
ceivers such as these, as



well as mass-market police
and fire monitor table
radios and scanners of the
type made by Bearcat, Re-
gency, and Radio Shack

A recently introduced
VHF FM PLL synthesized
monitor, the AR-22, manu-
factured by AOR, Ltd., of
Tokyo and sold in the US by
Ace Communications, Inc.,
of Tustin CA, has effective-
ly harnessed the new
technology and made prac-
tical a wide-range VHF
communications receiver in
a coat- or shirt-pocket
package. The new radio,
whichis5%” H X 2" W
X 1” D, weighs but 7.1 oz
(200 grams) with the battery
pack installed. The AR-22 is
designed specifically for
applications where people
on the move must reliably
monitor transmitted VHF
signals, even under adverse
conditions. The AOR unit is
capable of covering the
VHF frequency spectrum
from 131.000 MHz to
179.995 MHz and is offered
in five discrete ranges em-
phasizing monitoring re-
quirements of different
radio services including
amateur, police, govern
ment, marine, railroads
etc. As can be seen from a
look at Fig. 1, the two
receiver configurations of
most interest to amateurs

are Type A, covering
141.000 to 149995 MHz,
and Type B, covering

146.000 to 154995 MHz
The maximum frequency
coverage of each set is
listed as 8.995 MHz with lit-
tle or no degradation of per
formance at the band
edges

Designed for FM recep-
tion, the radios feature PLL
frequency systhesized,
dual-conversion superhet
circuitry with low-noise
CMOS logic to cover the
8.995 MHz range specified,
in 5-kHz increments

The direct frequency
readout enables positive

+~ See List of Advertisers on page 162

Amateurs
Only

The HQ2,
Broadband
Tribander
with no
compromise.
You could spend a full day
assembling and erecting
this ""highly visible' quad
antenna. But, if you're that

serious about your amateur
hobby, you'll be rewarded with

. antenna performance that puts

you one step closer to your
dream of an “ideal"” installation.

For Serious

Y

\

\

The HQ2 is a 2-element quad antenna
in a complete kit, ready to assemble --

designed and tuned by the best

antenna engineers in the industry.

Heavy-duty construction includes taper
swaged aluminum tubing, aluminum
stranded wire, die formed spreader-to-
boom clamps, cycolac insulators, plus

a universal tiltable boom-to-mast
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The HQ2 Hy-Quad

features:

BROADBAND: Less than
2:1 SWR across virtually
the entire 10, 15 and 20

meter bands.

DIRECTIONALITY: F/B
and F/S ratios better
than 3-element yagis

and forward gain

comparable to TH3Mk3.

SHORT BOOM: Turning
radius - 13%ft. (4.1 m).

SINGLE FEEDLINE: One
feedline for all three

bands.

SOLID TUNING: Less

susceptible to

surrounding objects and
less critical of height.

Tower shown is
NEW Hy-Gain
HG-37SS
Self-Supporting
Crank-Up Tower




VOLUME CONTROL

SQUELCH CONTROL

T

(6]|(8){[0)| | ™) LA
F

[

DIGITAL
SWITCHES

: e

POWER ON/OFF JACK
AND +SKHz SLIDE
SWITCH

Fig. 2.

FLIP UP AND PUSH

Fig. 3.

frequency control without
the battery drain intro-
duced by LEDs or LCDs.

The two most significant
digits are factory-pro-
grammed. For example, in
the Type A (2-meter) receiv-
er, the base is 140.000 MHz;
this does not require repro-
gramming. As indicated in
Fig. 2, the third, fourth, and
fifth digits are individually
controlled and set by the
three-section digital thumb-
switch on the radio’s top
panel. The slide switch
allows for 5-kHz reception
increments—this feature
allows the receiver to
monitor the exact transmit-
ted frequency or to be set
for standby at a predeter-
mined frequency. The re-
ceiver is set to the desired
frequency using the (+) or
(=) flip-up push-button
located adjacent to the
digit to be changed—the

Frequency Range
Maximum Frequency
Coverage

Receiving Mode
Receiver System

Usable Sensitivity
Audio Squelch
Sensitivity
Selectivity

Spurious and Image
Attenuation
Frequency Stability

I-f Frequencies
Audio Output Power

Power Consumption

Frequency Selection
PCB

Housing

Technical Data

131.000 MHz to 179.995 MHz
8.995 MHz with no degradation
of performance

Frequency Modulation, 16F3
PLL frequency-synthesized dual-
conversion superheterodyne
0.2 uV EIA 12 dB SINAD

0.2 uV at threshold squelch,
adjustable

Adjacent channel rejection
+12.5 kHz) greater than 60 dB
Less than 50 dB

Within + 10 ppm over the operat-
ing temperature range

1st 10.7 MHz, 2nd 455 kHz

100 mW into 8-Ohm load at 10%

THD

25 mA at receiver squelched

100 mA at 100 mW audio output

power

Operating -10°Cto +60°C

Temperature Range

Battery Rechargeable nicad battery
pack,
4.9 volts and 225 mAh

Physical Size 5% (H) x 2%2 (W) x 1.0"(D) with-
out knobs

Weight 7.1 oz. (200 grams) with battery
pack

3 digits of digital push switches
and slide switch

Double-side glass-epoxy printed
circuit board

High-impact ABS plastic case
*Specifications subject to change without notice.

Fig. 4.
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button is simply flipped up
(+ or —), then pushed
down to set the desired fre-
quency (see Fig. 3).

The receiver’'s specs are
impressive and are, in fact,
comparable to good ama-
teur HTs. Claimed sensitivi-
ty is 0.2 microvolts EIA for
12 dB SINAD, with an audio
squelch sensitivity of 0.2
microvolts. The radios in-
corporate what the manu-
facturer calls ""electric
stage tuning” for nearly
9-MHz-wide coverage. As
such, the input and rf stages
of the set are tuned elec-
tronically by variable tun-
ing diodes which are in-
serted into each stage to
obtain maximum sensitivity
as well as maximum selec-
tivity and out-of-band spuri-
ous and image signal rejec-
tion. Adjacent channel re-
jection is spec’d at £12.5
kHz at 60 dB down, while
spurious and image attenu-
ation is about 50 dB. Fre-
quency stability is excel-
lent, within £10 ppm (parts
per million) over the operat-
ing temperature range of
—10 degrees C to +60
degrees C.

The physical construc-
tion of the little unit is very
sturdy. The set is designed
and tested to operate under
adverse, knockabout condi-
tions. The high-impact ABS
plastic case housing pro-
tects against physical
shock, while the double-
sided glass-epoxy printed
circuit board ensures a tight
ship inside.

Audio output is suffi-
cient, considering the
physical size and power
limitations imposed. Rated
audio output power is 100
mW into an 8-Ohm load at
10% THD (total harmonic
distortion); power con-
sumption is but 25 mA with
receiver squelched, rising
to 100 mA at the rated 100
mW audio output level. The
internal battery furnished is
a rechargeable 4.9-volt,
225-mAh nicad pack.

For a refreshing change,
there are no accessories
that must be purchased to
achieve acceptable and
convenient operation. In-
cluded are a wall-type
charger for charging the
225-mAh nicad battery
pack, the pack itself, stan-
dard 7 and mini (4”) helical
(rubber duck) antennas, a
20" wire lead antenna, and
an earphone. The only op-
tional accessories offered
by the manufacturer are a
leather carrying case and
vehicular charger.

The set’s full set of specs
is given in Fig. 4. How did
the little radio perform on
the go?

We selected the "’B”
model, which covers
146.000 to 154.995 MHz, for
purchase. This choice al-
lowed us to cover both the
populous top 2 MHz of 2
meters, plus a 7-MHz chunk
of the adjacent public ser-
vice and commercial bands,
allowing bonus coverage of
local police, fire, highway,
paging, mobile radiotele-
phone, and taxicab fre-
quencies. The radio’s bat-
tery was found fully charged
upon receipt (in use it takes
about 10 hours to fully
charge the radio with the
set turned off). The fact that
the battery was charged
allowed us to check out the
radio’s performance within
a few minutes of unpacking
it. When used with the stan-
dard-size (7”) rubber duck
antenna, we found recep-
tion to be entirely adequate
from medium- to high-level
signal sources, actually
about equivalent to that ex-
pected of the typical ama-
teur HT when using a rub-
ber duck antenna. Recep-
tion on the smaller (4”)
mini-duck was, predictably,
not as good, but represent-
ed a good space-saving
compromise when receiv-
ing strong local signals. The
20” wire lead antenna did
not seem to offer any im-
provement in reception
over the larger rubber duck.



Frequencies were easily
and rapidly punched in us-
ing the three digital push
switches and slide switch
(for 5-kHz split-frequency
operation). The volume and
squelch controls, located
behind the earphone and
antenna jacks, respectively,
on the top of the radio, are
very small and were very
difficult to operate with the
antenna and/or headphone
plugs installed. Fortunately,
for most purposes, these
controls can be set and
forgotten except for occa-
sional minor adjustment.
Audio quality was excellent
and was of more than ade-
quate volume for most ap-
plications; there was no
trace of case vibration even
at high audio levels.

Other than the minor in-
convenience caused by the
size and placement of the
two top-panel controls
(volume and squelch), no
significant drawbacks were
noted in operation. The syn-
thesized feature was found
to be very handy, for the
same reasons that prac-
tically the only HTs sold to-
day are synthesized mod-
els. All that seems to be
missing is a scan feature,
LED or LCD frequency dis-
play, and a belt clip—all,
perhaps, in the next model
The one real disappoint-
ment we noted was in the
instructions, which bor-
dered on the unreadable
Fortunately, the radio’s
operation was straight-
forward and didn't require
resorting to the instruc-
tions—usually a last resort,
anyway, to most hams! No
schematic diagram was
supplied

The little radio fills a real
need for an inexpensive,
frequency-agile portable
monitor receiver; at $150, it
represents a worthwhile in-
vestment. For more infor-
mation, contact Ace Com-
munications, 2832-D Wal-
nut Ave., Tustin CA 92680.
Reader Service number
478. 10

«~ See List of Advertisers on page 162

18HT
Hy-Tower

The World’s Finest
Multiband Vertical

The 18HT Hy-Tower is the only full size,
80 thru 6 meter, automatic band-switching
vertical antenna on the market today.

A unigue stub decoupling system effectively
isolates various sections of the antenna
to provide a full quarter wavelength
antenna on 80 and 40 meters, and a
pattern-compressing 5/8 wavelength
radiator on 20, 15 and 10 meters. The 24
foot tower section of the antenna, in com-
bination with the decoupling system,
achieves excellent bandwidth.

The Hy-Tower, a “low visibility” antenna,
takes less than three sq. ft. (2.8 sq. m) of
real estate and uses top quality materials
and construction. The entire all-band
system is fed with a single feedline.
Installation and maintenance are simplified
by a unique hinged, tilt-over base.
Excellent performance can be achieved
with a ground system of 6 ground rods at
the base of the antenna. Performance can
be further optimized with the installation of
a buried radial system. 160 meters can

be added to the antenna with the
installation of a base-loading coil, and an
additional kit will be available when the new
WARC bands are authorized, adding all
three of these new bands to the Hy-Tower.

BEAM PERFORMANCE —A system of two
or three Hy-Towers can be installed as

a phased array, delivering true beam
performance on any two adjacent bands. A
rotatable beam signal on 40 and 75/80
meters! Imagine what that will do for your
transmit and receive signal! We have a
complete engineering technical data report
on phased verticals. Write for your free
copy today.

TELEX hygain

316 TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave. So.. Minneapolis, MN 55420 U.S.A.
Europe: 22. rue de la Légion-d'Honneur, 83200 St. Denis. France
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MICROLOG

At

$995*

We proudly announce our
Amateur Communications Ter-
minal, the ACT-1. It’s the best
value in the Amateur Radio
market for your RTTY/CW re-
quirements. Check the combina-
tion of features and proven
MICROLOG quality. You'll agree,
the ACT-1 is a “Tough ACT to

follow.” Microlog Corp. 4 Pro-
fessional Dr. Suite 119, Gaithers-
burg, MD 20760, Tel. 301-948-5307
Telex 908778.

Sales through your local dealer

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

-Eﬂ__“

e SIMPLE DIRECT CONNECTION to your
Transceiver. ¢ COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key-
board programmable tone pairs from 500 to
3000 Hz. e SPLIT-SCREEN operation with
keyboard selectable line location e 1400
character text buffer. ® TEN, 40 CHAR. pro-
grammable message memories, plus ID’s
WRU & SELCALs. « RANDOM CODE gener-
ator & hand key input for practice. ® Baudot
60 to 132 WPM. e ASCI| 110 & 300 baud.
e SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud, (slow speed =
noise immunity). ® RECORDER INTERFACE
for "BRAG-TAPE" or recording off-the-air.
e CODE CONVERTED Printer output in
Baudot or ASCII. e SSTV/IGRAPHICS transmit.
e FULL 63 KEY Computer grade keyboard.

*9"" monitor $199.




electronic mail CONS' DER TH E

aerospace

-~ R-6800

training aids

You know of its reputation in Amateur

em bassyldiplomatic Radio. But did you know of its world-
wide uses in commerciall/industrial
maritime communications networks? ATR-6800’s
are communicating over land-lines, via
satellite, and on HF/VHF radio links all
government over the world. They’re teaching
emeraencv/di r Morse Code on military bases around
gency saste the country and operating as TELEX &
meteorological TWX terminals. We offer engineering
expertise for your particular require-
oceanographic ment be it Data Encryption, Computer-
ized Training or any special interest.
i ATR-6800 with 9" video monitor and
handwapped one plug-in Applications Module . . .
ivi $2495. Companion MX-80 printer. ..
CIV.II defen;se\ $699. Contact the “REAL-WORLD"

at MICROLOG CORP. 4 Professional
Drive, Suite 119, Gaithersburg, Md.
20760. TEL: (301) 948-5307. TELEX:
908778. You'll be pleasantly surprised.

»51

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION
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Paul Danzer N11i
2 Dawn Road
Norwalk CT 06851

Beginner’s Guide to Antennas

— not just for Novices

or a number of years |

have been teaching a
ham radio licensing class
on a more or less regular
basis, and as many instruc-
tors have found, the class
itself is only a start.

As the students receive
their licenses, they invari-
ably return with a set of
questions which point out
the difficulty of translating
the knowledge, newly won,
into practical use. The
following conversation has
been repeated dozens of
times and is aimed at the
universal problem of select-
ing and erecting an antenna
for a new ham station.

Question: | just received my
license and got a good buy
on an allband rig. | am out

A/2

of money, don’t have much
time, and want to get on the
air as quickly as possible.
What antenna and what
bands should | start with?
Answer: Put up a 40-meter
dipole. This will give you a
chance to make a large
number of contacts, day or
night, weekday or weekend.
In addition, you can load it
up on 15 and work DX if the
sunspot cycle is in a favor-
able position. See Fig. 1.

Q. Can | use insulated wire?
A. Sure—as long as you re-
move the insulation at the
point where you connect
the feedline. Also, make
sure that the wire you select
does not stretch. If it does
stretch, you will have to
keep cutting the wire back
to the proper length period-

LENGTH(IN FEET) =

468

FREQUENCY (IN MH2)

SOLDER

COAT EXPOSED AREA WITH /
"LIQUID RUBBER, GE "SILASTIC®
OR OTHER SEALANT

z

SOLOER AFTER
CHECKING SWR

COAX FEEDLINE

Fig. 1. For 40 meters at 7.125 MHz. L =468/7.125 =65.68’, or

65'8”.
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ically. Your best bet is to
buy copper-coated steel
wire. The copper gives you
good conductivity and the
steel core keeps it from
stretching.

Q. | have a roll of “thin”
coax (RG-58 or RG-59).Can |
use it instead of buying the
more expensive RG-8?

A. In the HF ham bands (80
through 10 meters), as long
as you have a fairly short
feedline run, say, 100 feet
or less, you won’t notice
any difference.

Q. Gotcha! We learned that
the feedline impedance
should be 70 Ohms for a di-
pole and some of these
coax cables have a 50-Ohm
impedance. Can | still use
them?

RIG

PASS
FILTER

A. Again, for short runs of
feedline in the HF bands,
there will be no noticeable
difference. The swr might
be a tad higher, but this
won’t make any difference.
Just one caution on coax:
You can buy some relative-
ly inexpensive coax that
was originally sold to undis-
criminating and unsuspect-
ing CBers. It normally costs
half or 2/3 of the cost of
brand-name coax, and as
you can guess, there is a
good reason for the lower
price. Be suspicious. Cut
away a short section of the
outside insulation and see
how much of the inside in-
sulator is covered by braid.
If there are large spaces and
you can see a good part of
the inside insulation, be
careful. You may be invit-

————

ANTENNA
TUNER
(MATCHBOX }

SWR
BRIDGE

i(:OA X JUMPER
S

P‘gss;:gtz ~ TO ANTENNA
"
ANTENNA *2
SELECTION 3:
SWITCH *3
T **
Fig. 2.



ing problems if you decide
to use it.

Q. But what about the swr?
Can | operate with a 2:1 or
2.5:1 swr?

A. Well, for many years the
most popular ham antennas
used an swr of 5:1 or 10:1.
These antenna/feedline sys-
tems used open-wire line,
and the key here is low loss-
es in the feed. If your rig
will operate with a high swr,
there is no reason to fight to
get the swr down to the nice
round value of 1:1 as long
as the loss in the feedline is
low. Again, in the HF bands
with short feedline runs, an
swr of 3:1 won’t affect your
signal at all

Q. Will my rig operate with
a 3:1 swr?

A. Most rigs with tube finals
will, as long as you don't
keep the key down for long
periods. Solid-state finals
are a different problem.
Most have swr protection,
which means they sample
the swr and reduce their
power if the swr goes too
high. Given a choice, |
would try for an antenna
with a low swr. But if it
means spending 5 minutes
tuning up every time | QSY
(change frequency), | would
accept the higher swr in the
interest of convenience and
extend the life of the finals
by not keeping the key
down so long tuning.

Q. What about antenna tun-
ers? In fact, | have read
about tuners (matchboxes),
low-pass filters, swr bridges,
and coax switches. They are
all connected to the rig. In
what order do you connect
them and why?

A. See Fig. 2. Start at the
coax jack of the rig and con-
nect the low-pass filter with
as short a coax jumper as
possible. This means that
harmonics will be attenu-
ated before they have a
chance to run around long
pieces of coax and possibly
radiate. Next in line is the

swr bridge, since you are in-
terested in matching the rig
to whatever follows. The
tuner is the next item, fol-
lowed by the switch and
the antennas themselves.
Thus, you select an antenna
with the switch, utilize the
tuner to make the antenna
and feed look like an ac-
ceptable load, and monitor
the swr (and relative power
out) with the bridge.

Incidentally, it might be
a good idea to make up a
tuning chart for each of the
frequencies you use. Write
down the frequency, set-
tings of the controls on the
rig, settings of antenna tun-
er controls, and antenna se-
lected. When you want to
QSY, simply set all controls
as shown on the chart, and
then tweak them to get
maximum power out and
minimum swr. Normally, if
you operate all over a band,
you don’t have to log these
settings any more than each
50 or 100 kHz on 80 and 40,
every 100 or 200 kHz on 20
and 15, and 500 kHz on 10.

Q. I live in a small valley
surrounded by hills. Are
there any special precau-
tions | should take in select-
ing an antenna?

A. On 80 and 40, a dipole,
inverted vee, or longwire
will work fine. However, on
20, 15, and 10, you might
not want to pick a very high
gain beam or quad. A really
good beam or quad radi-
ates at a low angle, almost
horizontally, and will sim-
ply pump your precious rf
into the hills. Antennas
such as the popular triband
beams have to sacrifice
some of this low-angle char-
acteristic in order to oper-
ate on three bands. As a re-
sult, more of the rf is sent
up at a slightly higher angle
(up to perhaps 40 degrees,
or so) and this will probably
top the hills around you. Al-
ternately, seriously consid-
er tilting the beam or quad
so that it radiates up to
clear the hills.

.

LENGTH (FEET)«

SOLOER<(:::’

COAX
FEEDLINE

— 234
FREQUENCY (IN MHZ)

RADIALS(LENGTH IS ABOUT 3% LONGER THAN VERTICAL SECTION
24l 3

OR L*

FREQUENCY

Fig. 3.

Q. | can’t put up a big an-
tenna. | don’t have the
space or my XYL/husband
or neighbors would object
to a big tower. How about
one of these vertical anten-
nas? See Fig. 3.

A. Verticals, especially full-
size verticals, work fine.
But they do require radials.
Each radial is about a quar-
ter wavelength long, and
while you would like over
100 radials, you should
have as many as you can
put up for each band you
will operate. | suggest 2
each as a minimum on 80
and 40, and 4 each as a min-
imum on 20, 15, and 10.

Q. But | thought verticals
were good where you don’t
have much space?

A. They will work with only
the coax feed acting as a
single radial. However, they
work much better when you
add radials cut to the prop-
er length, and they work
best when you have a very
large number of radials. Ev-
ery experienced ham has a
story of how he worked DX
on a 10’ wire hanging out
the window. But for the
most consistent and best re-
sults, verticals need radials,
and lots of them.

Q. What about mobile
whips? Can | mount one on
the house and use it? Cars
don’t have radials.

3/8in. DIAMETER X 2lin. LONG
ALUMINUM OR STEEL

3/6-24 THREAD (TO MATCH
STANDARD MOBILE
ANTENNA MOUNTING BALL)

E }

ol |

W——._“

Fig. 4.

A. On a car, the metal body
is used as the ground plane
in place of radials. In addi-
tion, this sort of antenna
system is from 2% to 15%
efficient. The physical limi-
tations of a car make us ac-
cept this loss, but you can
do much better at home.

Q. Speaking of cars, | still
have a standard mobile
mounting ball on my car
that | used to use for my CB
antenna. Can | use it for a
2-meter FM rig?

A. You will have some loss
and you will probably never
get the swr down really low,
but you have two choices.
First, you can buy one of
the commercial 2-meter an-
tennas which mount in the
standard mobile ball
thread. These are 5/8 of a
wavelength long but have a
loading coil which makes
them look like 3/4 of a
wavelength. This is an odd
number of quarter wave-
lengths, so the input imped-
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YEAR END . —5
HAL'S  cate (B iill

’
HAL 2304 MHz DOWN CONVERTERS (FREG. RANGE 2000/2500 MH2)
2304 MODEL #1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS $49.95
2304 MODEL #2 KIT (with preamp) $59.95
2304 MODEL #3 KIT (with High Garn preamp) $69.95

MgDELSGZ & 3 WITH CDAX FITTINGS IN 8 OUT AND WITH WEATHER-PROOFED DIE CAST
HOUSINGS
FACTORY WIRED & TESTED $50 additional

BASIC POWER SUPPLY $19.95
POWER SUPPLY KIT FOR ABOVE WITH CASE $24.95
FACTORY WIRED & TESTED $34.95

ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR
COUNTER COMPLETE HAL-800A 7-DIGIT COUNTER WITH FREOUENCY RANGE OF ZERO
10 600 MHz FEATURES TWO INPUTS® ONE FOR LOW FREQUENCY AND ONE FOR HIGH
FREQUENCY. AUTOMATIC ZERO SUPPRESSION TIME BASE IS 1.0 SEC OR .1 SEC GATE
WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY % 001%. UTILIZES 10-MHz
CRYSTAL 5PPM COMPLETE KIT $129

HAL-300A 7-DIGIT COUNTER (SIMILAR TO 600A) WITH FREQUENCY RANGE OF 0-
300 MHz COMPLETEKIT $109

HAL-S0A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 MHz OR BETTER
AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON DEMAND FEATURES TWO IN
PUTS ONE FOR LOW FREQUENCY INPUT. AND ONE ON PANEL FOR USE WITH ANY INTER
NALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY
BEEN MADE 1 0 SEC AND 1 SEC TIME GATES ACCURACY + 001%. UTILIZES 10-MHz
CRYSTAL 5PPM COMPLETE KIT $109

FREE: wAL-79 CLOCK KIT PLUS AN INLINE RF PROBE WITH PURCHASE OF ANY FRE
QUENCY COUNTER

PRE-SCALERKITS
(Pre-drilled G- 10 board and all components) $14.85
(Same as above but with preamp). $24.95
HAL 600 PRE (Pre-drilled G-10 board and ali components) . $29.95
HAL 600 A/PRE (Same as above but with preamp) $39.95

HAL-1 GHz PRESCALER, vir & une iNpuT & ouT
PUT. DIVIDES BY 1000 OPERATES ON A SINGLE 5 VOLT SUPPLY
PREBUILT & TESTED $79.95

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT COMES WITH 2SIDED, PLATED THRU AND SOLDER FLOWED
G-10 PC BOARD 7-567's. 2-7402. AND ALL ELECTRONIC COMPONENTS BOARD MEAS
URES 3-1/2x 5-1/2 INCHES HAS 12 LINES OUT ONLY $39.95

NEW — 16 LINE DELUXE DECODER $69.95

DELUXE 12-:BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM
7206 CHIP  PROVIDES BOTH VISUAL AND AUOIO INDICATIONS' COMES WITH ITS OWN
TWO-TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2-3/4” x 3-3/4" COM
PLETE WITH TOUCH-TONE PAD. BOARD. CRYSTAL. CHIP AND ALL NECESSARY COMPO
NENTS TO FINISH THE KIT PRICED AT $29.95
NEW — 16 LINE DELUXE ENCODER $39.95
FOR THOSE WHO WISH TO MOUNT THE ENCODER IN A HAND-HELD UNIT. THE PC BOARD
MEASURES ONLY 9/16" x 1-3/4" THIS PARTIAL KIT WITH PC BOARD. CRYSTAL, CHIP
AND COMPONENTS PRICED AT $14.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WBA4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT IN QST MAGAZINE
AND THE 1975 RAOIO AMATEUR'S HANDBOOK $16.95

ACCUKEYER — MEMORY OPTION KIT PROVIDES A SIMPLE. LOW COST METHOD
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER. WHILE DESIGNEO FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO ANY
STANOARD ACCUKEYER BOARO WITH LITTLE DIFFICULTY $16.95

BUY BOTH THE MEMORY AND THE KEYER AND SAVE COMBINED PRICE ONLY $32.00
PRE-AMPLIFIER

HAL-PA-13 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANOWIOTH (- 3dB
POINTS). 19 dB GAIN FULLY ASSEMBLED AND TESTED $8.95

LAR R
——— ]

HAL 300 PRE
HAL 300 A/PRE.

CLOCK KIT — HAL 79 FOUR-DIGIT SPECIAL — $7.95.
OPERATES ON 12-VOLT AC (NOT SUPPLIED). PROVISIONS FOR DC AND
ALARM OPERATION

6-DIGIT CLOCK » 12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS. 1 CLOCK CHIP. 6
FNO COMM. CATH READOUTS. 13 TRANS . 3 CAPS, 9 RESISTORS, 5 OIODES, 3 PUSH
BUTTON SWITCHES, POWER TRANSFORMER AND INSTRUCTIONS. OON'T BE FOOLED BY
PARTIAL KITS WHERE YOU HAVE TO BUY EVERY THING EXTRA PRICED AT $12.95
CLOCK CASE AVAILABLE ANO WILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PRICE  $6.50 BUT ONLY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV, OR FIELD-OAY USE OPER-
ATES ON 12-VOLT AC OR DC. AND HAS ITS OWN 60-Hz TIME BASE ON THE BOARO COM
PLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE . PRE-DRILLED PC BOARDS
BOARD SIZE 4" x 3. COMPLETE WITH SPEAKER AND SWITCHES IF OPERATED ON DC.
THERE IS NOTHING MORE TO BUY * PRICED AT $16.95
*TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK FROM
110-VOLT AC $2.50
SHIPPING INFORMATION — ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS
THAN $20 00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANOLING AND MAILING
CHARGES SEND SASE FOR FREE FLYER DISTRIBUTOR FOR

Aluma Tower * AP Products
(We have the new Hobby-Blox System)

«2»  HaLTRoNIX

ae LG P.0. BOX 1101
SOUTHGATE, MICH. 48195

HAROLD C. NOWLAND
WBZXH PHONE (313) 2851782

» 31
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ance is about 60 or 70 Ohms
and you can use the old
mount and coax feeder.
You also can take an alumi-
num or steel rod, cut to
about 20 inches, and thread
the lower inch to match the
thread in the ball (Fig. 4).
You now have a quarter-
wave vertical again using
the old ball mount and coax
feeder.

Q. As long as we are salvag-
ing CB antennas, surely on
10 meters | can use the
27-MHz Loudengrabber V
that | have mounted on my
roof.

A. You probably can use it
on 10 with an antenna tun-
er, but it might be less effi-
cient than simply replacing
it with a 10-meter vertical.
If you want to try an experi-
ment, connect it to your
2-meter FM rig. It might
make a real nice (and quick)
vertical for 2m. But don't
try this unless your 2-meter
rig has swr protection in

case the swr turns out to be
very high.

Q. One final question: |
have a wire which | used to
listen to the ham bands be-
fore | got my license. It runs
out the window, over the
roof, under the apple tree,
and about 10° above the
ground around the garage.
If | use an antenna tuner,
can | make do with this
wire?

A. We would all like 90’
towers and large array an-
tennas. Most hams have to
make do with what they
have without structural
steel work. Sure, you can
use the wire, as long as it is
high enough so no one can
touch it while you are trans-
mitting. Generally, you
want any antenna to be as
high and in the clear as pos-
sible. But if you can only
run a short wire, use it. It
will work and you will have
many hours of good con-
tacts.

Interested In DX?

Dick Bash says you need THE COMPLETE IDIOT’S GUIDE TO

DX (by Stu Gregg, NF4Z) if:

.. .you think IRC means International Red Cross
.. .you're still working on your DXCC
..you think WAC means a female army person

.you're not a BIG GUN (yet)

: . .you think the ‘BUREAU’ is where you put your

socks

The Idiot's Guide pulls no punches and doesn't ‘snow’ you
with nonessentials, but it does unlock some DXers' secrets;
for example: How to QSL, What to say, Where to place your
antenna, How much power to use, Whose awards can you get,
Why and When to use SSB or CW, and much more. . . things
that you need to know, and information that Honor Roll mem-

bers had to learn the hard way.

Dozens of DXers have been interviewed and their suggestions
have been included here. Take a tip from the “Big Guns'* and

use their secrets and tricks.

THE COMPLETE IDIOT'S GUIDE TO DX is available at dealers
nationwide for only $12.95, but if you can't stand to wait, rush
Dick $14.45 (which will cover First Class postage). If you live in
California, please inciude 84¢ for Sales Tax. Telephone orders
accepted 10 AM-6 PM California time.

BASH EDUCATIONAL SERVICES, INC.
P.O. Box 2115
San Leandro, California 94577 26
(415)352-5420
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IC-720A Oigital HF Tiansceiver. 3 HF Ham bands
receives 1 to 30 Mhz 100w output, cont. LED readout, 2
VFO's, AM, CW, SSB & RTTY filters. PBT, RIT, VOX, semi
break-in, blanker & processor. 13.5v/20A 4'2"h =
9% w=121,"d, 17 Its. [Reg. $1349)... NOW $1149.00
FL-32 S00Hz CW filter 59.50
FL-34 52 KHz AM f Iter 49.50
Accessories for 720,730
PS-15 Power supply (Reg. $149)
PS-20 204 power supp'y (Reg $229)
Adaptor cable - PS-20 to 720/730
CF-1 Cooling fan - PS-15/20
£X-144 Adaptor for CF-1 on PS-15
MMB Mohile mount ...
Phone patch - specify radio (Reg. 139)
SP-3 Base station speaker
SM-5 Electret desk microphone
AH1 Motile ant./tuner (Reg. $289).
AT-100 100w auto. tuner (Reg $349)
AT-500 500w auto. tuner (Reg $449)..

.. NOW $134.95
NOW 199.95
10.00

45.00

6.50

19.50

NOW 129.95
49.50

39.00

. NOW 259.95
. NOW 314.95
NOW 399.95

IC-2KL 1B0-15m (WARC) solid-state linear. S00 watts
outout. Wth AC supply (Reg $1795) .. NOW $1395.00
10 Meter Modification Kit 15.00

1C-290A All Mode 2m mobile for 143.8-148 199 Mhz
1/10 watts, RIT, prog offsets, 5 memories, 2 VFOs, 2
scanming systems, SSB squelch. priority channe!
sidetone, blanker, mamory retention provision, T/T mic
6'"wx2' "h=8%"d (Reg. $549) NOW $489.95
1C-22U The 800 channel synthesized successor to the
famous 1C-22S. Frequency selection by a pushbutton
1710 watts Microphane, mount, & DC cord. 6'«"w x
2w = 8 ."d, 3': Ibs. (Reg. $299) ...... NOW $269.95
£X-199 Remote frequancy selector 35.00

IC-25A Compact, 25w 2 meter rig. 5 memories 2 VFOs
priority channel, 2 scanning systems, automatic scan
resume, provision for memory backup. With /T mic
2'h x5%"w x 7"d. (Res. $349) NOW $319.95

Call Toll Free: 1-800-558-0411

You pay LESS at AES...just Call TOLL FREE
1-800-558-0411 - ask for our DISCOUNT DESK

1C-730 Solid-state 80-10m (WARC) HF Transcewer
200w PEP input. 2 VFOs, 8 freq. memory. IF shift with
PBT optional. UP/DN tuming with optional mic 9w »
3'"h=10%"d. 10 Ibs. {Reg. $829) NOW $729.00
FL-30 SSB filter {passband tuning) 59.50
FL-44 455 KHz SSB filter (Reg $159) .. NOW 144.95
FL-45 500 Hz CW filter 59.50
EX-195 Marker unit 39.00
EX-202 DA interface; 730/2KL/AH:1 27.50
€X-203 150 Hz CW audio filter 39.00
€X-205 Transverter switching unit 29.00
HM-10 Scanming microphone 39.50

1C-251A Microprocessor controlled 2 meter All-mode
Transceiver for 143.8-148.1999 Mhz 7 digit display. 10
walts, 3 memories, mem. scan & programmable band
scan. 600 KHz offsets, vanable splits with two built-in
VFO's, 13.8vdc or 117vac. w/ampl. hand mic. 4';"hx
9%"w = 10'>"d, 11 Ibs (Reg $749)......NOW $669.95

IC-451A UHF All Mode Transceiver for DSCAR mode B
or J & simplex. For 430-440 or 440-450 MHz. Features
similar to the IC-251A (Reg. $899)....... NOW $799.95
IC-AG1 UHF Preamplifier (Reg. $89)....NOW $79.95

IC-551 Al mode 6m transceiver for 50-53 999 MHz 6
digit display, 10 watts. 3 memory channels w/vanable
scan, 2 VFO's & blanker 13 8vdc & 1l7vac 4';"hx=
94 wx 10'."d, 14 1bs (Reg $479)......NOW $388.95
EX-106 FM adaptor {Reg. $125) NOW 112.95
EX-107 VOX umit (Reg $55) NOW 4995
EX-108 PB tune/RF proc. (Reg. $105) ... NOW 94.95
1C-5510 same as 551 but 80 watts EX-107 & EX-108
built-in. 13.8vdc @ 18A (Reg. $699)....NOW 568.95
PS-20 AC power supply (Reg $229 NOW 199.95
CF-1 Cooling fan for PS-20 45.00
EX-106 FM adaptor (Reg. $12¢ NOW 11295

1C-560 6 meter SSB, FM & CW Mobile Transceiver LED
readout, 10 watts, 3 memories, memory scan & prog
band scan. 600 KHz offsets. 2 VFOs. 13.8 VDC @ 3 5A
Microphone & mount (Reg $489) NOW $439.95

4 [
MasterCard \ VISA l

SAVE $30

1C-2AT Synthesized 2m FM Hand-held
with builtin /T pad 800channelsin S
KHz steps 144-147.995 selected by
thumb wheels & +5 KHz upshift switch
+ 600 KHz offsets With BP-3 250 ma
nicad pack outputis 15 LOW or 1 5w
HIGH Optional packs for larger capac
ty or higher power. Supplied with 250

a nicad pack. wall charger. flexible
antenna. belt chp. strap. earphone and
plugs Model IC-2A does not have built
inT/Tpad 66"h=26'w=14"d 11b

Regular SPECIAL!
$269 50 $239.50
214,50
79.95

269.95
26995 249.95
12.50
69.00
39.50
29.50
12.50
49.50

9.50
17.50
34.50
34.95
10.00
39.50
39.50

IC-2AT HT w/TTP. nicad & chgr
IC-2A 2m HT w/micad & wall chgr
ML-1 2 r
IC-3AT 2 T/T1P. nicad &
1C-3A 220 HT/micad & charger

BC-25U Extra wall charger

BC-30 Drop-in charger for BP-2.3 & 5

BP-2° 450 ma. 7 2v nicad pk. 1W output

BP-3 Extra 25( icad pk. 15V ]

BP-4 Alkaline battery case

BP-5° 4 3 pk 2 3W

CP-1 p

0C-1

HM-9 k

Leather case (specify radio)

FA-2 {

2A-TTIN 1T pad for 2A

3A-TIN

BC-30 re ed to char 3P-2 & BP-S
1C-202S 2 meter portable SSB Transceiver. 3W PEP
output. Uses regular "C" cells, optional Nicad pack &
charger or IC-3PS AC supply/speaker. With hand mic
whip antenna and strap (Reg. $279)..... NOW $249.95

IC-20L 2m, 10w ampl. (Reg $98) ....NOW  89.95
1C-402 432 Mhz portable SSB Transceiver. Features
same as 1C-202S above (Reg. $389)..... NOW $349.95

IC-30L 10w, 432 amp. (Reg $105).... NOW  94.95
1C-502A 6m SSB port. (Reg. $239).....NOW 214.95

1C-3PE 3A ps/speaker (Reg $95) . NOW  89.95
IC-3PS ps/spkr - ports. (Reg $95] NOW  89.95
SP4 Remote speaker for portable 24.95
Accessories

HM-3 Deluxe mobile microphone

HM-5 3 Or 4 pin Noise canx microphone
HM-7 8-pin amplified hand microphone
HM-8 8-pin T/T microphone

HM-10 Scanning microphone

SM-2 4-pin electret desk microphone
SM-5 8- pin electret desk microphone
HP-1 Headphones

8900

gr.... 5

$17.50
34.50
29.00
49.50
39.50
39.00
39.00
34.50

AES Store Hours: Mon, Tue, Wed
& Fri 9-5:30; Thurs 9-8; Sat 9-3

Las Vegas & Clearwater stores NOT open Thursday evemngs)
E-X-P-A-N-D-E-D WATS PHONE HOURS
Our Milwaukee Headquarters will answer the
Nationwide WATS line 1-800-558-0411 until 8 pm

Milwaukee time) Monday thru Thursday
Hew AES Branck Store - Clearwater, FL
1898 Drew St. Phone (813) 461-4267

In Wisconsin (outside Mliwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIG SUPPLY ..

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200
AES BRANCH STORES

WICKLIFFE, Dkio 44092
28940 Euchd Avenue
Phone (216) 585-7388
Ohio Wats 1-80(C-362-0290
Outside Ohio 1-800-321-3594

ORLANDO Florida 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. Wats 1-800-432-9424
Outside Fla. 1-800-327-1917

LAS VEGAS, Nevada 89106
1072 N. Rancho Drive
Phone (702) 647-3114

Pete, WASPZA & Squeak, AD7K
Outside Nev. 1-800-634-6227

ASSOCIATE STORE
ERICKSON COMMUNICATIONS
CHICAGO., Illinois 60630
5456 N. Milwaukee Avenue
Phone (312) 631-5181
Outside ILL. 1-800-621-5802
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ICOM 1C-720 PR R ROBOT 800 g
g DRAKE TR7-DR7

ORDER TOLL FREE 1-800-448-9338

FEATURING: Kenwood, Yaesu, Icom, Drake, Ten-Tec, Cubic, Dentron, Alpha, Robot, AEA, Telrex, Astron,
Avanti, Belden, CES, Daiwa, J.W. Miller, Panasonic, B&W, Mirage, Vibroplex, Bencher, Info-Tech,
Universal Towers, Callbook, ARRL, Astatic, Shure, Tempo, VoCom, KLM, Hy-Gain, Larsen, Cushcraft,
Hustler, Mini-Products, Bird, CDE, Rohn, Alliance, MFJ, Bearcat, Telex, Nye, Palomar Eng., Kantronics
Hayden, Ameco, Collins.
We provide factory authorized warranty service for most major lines of equipment, and after-warranty
service on all other brands. Write or call for a quote. You Won’t Be Disappointed.
We are just a few minutes oft the NYS Thruway (1-90) Exit 32

— ONEIDA COUNTY AIPORT TERMINAL BUILDING  Warren - K2IXN
v ORISKANY. NEW YORK 13424 Bob - WAZMSH
N.Y. Res. Call (315) 736-0184 Al - WA2MSI

ASSOCIATED RADIO 913-381-5900

BO12 CONSER BOX 4327
OVERLANO PARK, KANSAS 66204
BUY—-SELL-TRADE

All Brands New & Reconditioned

BaRxAERCAR | We Want to DEAL—Call Us—We'll Do It Your Way. (Ui
mﬂm\v F2%
WE'RE #1

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT.

X ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERVICED EQUIPMENT AT GREAT SAVINGS
A BONANZA FOR THE EXPERIENCED OPERATOR

TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE
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CABLE TV
UHF UP CONVERTER
$44.95 . .. (Reg. $59.95)
(shipping $3.25)

\;‘X{ Introducing
73V
(oo Ax “21 YOUR OWN

MOBILE CONNECTION SHIPUEX OPERATION

ONLY

$1499

Wired and Fully Tested
$199.95

MICROVERTER VUC-36
Converts Mid and Superband Signals to
UHF Channels 43 to 83. Allows all sets to
tune without costly separate selector
boxes. *Rated #1. Accessory kit available
for $2.00, consisting of matching trans:

former plus 2 jumper cables. Shipping $3.50 in U.S.A

N.Y.S. Residents Add

Other 75 ohm Cable Supplies: 4% Sales Tax

2-way Cable Switch .. . $4.95

S?SQJVEOG%‘?:;S’& '~ XFMh.'_TO_I:g:;g NOVAX interfaces your standard 2 meter; 220; 450; etc. base station

2way Splitter. ... .. .. $2.79 and DTMF telephone, using a high speed scan switching technique so

gway FSpgtter. PV T 5 :A.Eg that you can direct dial from your automobile or with the HT from the
B Bael ! ide— i

A eI oo 1O BT e e backyard or poolside—automatically.

Icr;line Grounding B|)?g:/iR N 31.82 » SMALL SIZE—(5" x 6" x 2") e EASY INTERFACING with
utdoor Matching . $2.2 i i ircui

Indoor Matching XFMR. ... ... ..$1.25 * STATE OF THE ART 80 it &SI et

F61 Chassis Mt. Female. .......$ .48 CIRCUITRY 12-16 V.D.C e SINGLE DIGIT CONTROL
Parts shipping add 10%, $1.50 minimum. + ADJUSTABLE ACTIVITY TIMER (connect and disconnect)

COD add $1.50. Fla. Res. add 4%. (clears out if mobile is out of range) * 3 MIN. CALL DURATION TIMER

NEMAL ELECTRONICS

TO ORDER-SEND check—money order (MasterCard or Visa accepted)
5685 SW 80th Street, Miami, FL 33143 ;
Telephon;:e(QSOS) gg-ssu 412 to: R. W. D. Inc., Oriskany, N.Y. 13424 or call 315-736-3087

HOLIDAY SPECIAL

COMPLETE - ASSEMBLED AND TESTED - READY TO INSTALL NOT A KIT
AMATEUR TELEVISION KMICROWAVE DOWNCONVERTER

50+ dB SYSTEM GAIN
TUNES 2.1 GHz.- 2.4 GHz
PREAMPLIFIER 20+ dB GAIN @ 2.5 dB NF
OUTPUT TUNES TV CHANNELS 2 TO 5
OUTPUT IMPEDANCE 75 OR 309 OHMS
FULL YEAR WARRANTY

PERFORMANCE GUARANTEED OR

YOUR NMONEY REFUNDED

$179.95 ..

INCLUDING SHIPPING (U.P.S.)
TWO FOR $345.00 - DEC. 1981 ONLY

VISA AND MASTERCARD ACCEPTED

CALL (804)489-2156

AVAILABLE SEPARATELY FULLY ASSEMBLED AND TESTED
10+ dB PREAMPLIFIER $49.95, SLOTTED WAVEGUIDE ANTENNA (15+ dB GAIN) $29.95, POWER SUPPLY $34.95

EXTRA + PLESSEY - AVANTEK - EXTRA

WE NOW STOCK PLESSEY 1600 SERIES ICS
AVANTEK GPD SERIES AMPLIFIERS(GPD 401, GPD 402, GPD 403) 12 14 dB GAIN 5 500 MHZ. SPECIAL $25.00 ea.

AVANTEK VTO OSCILLATORS $130.00 EA. CIRCUIT BOARDS FOR GPD 400 SERIES AMPS $ 2.00 ea
VIRGINIA RESIDENTS PLEASE ADD 4% STATE SALES TAX ADD $1.00 PER ORDER FOR SHIPPING

ELECTRONIC HOBBY INNOVATIONS .-

7510 GRANBY STREET SUITE 207 NORFOLK,

VIRGINIA 23505 (804) 489 2156

. See List of Advertisers on page 162 73 Magazine * December, 1981 79



* YOU ASKED FOR IT »

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

K

ALL the unique festures which make  AND NOW, even the repeater is built in —
Mark 3C the acciaimed ‘sader in repeater » Receiver sens. 0.28 UV

control — * Super crisp audio
o Autopaetch ® Transmitter output 2W
© Reverse patch PLUS options —
. |
Ao ® Power amplifiers (pick your level)

© 40 Functions
© 13 Morse messages : Su&:“drlio.‘t:v::

o Custom tail messages
* Digital tone decoding MARK 3CR REPEATER
144-220 $1645.

® Microprocessor control
MARK 3-C CONTROLLER $1095

Call or write for specifications
MICRO CONTROL SPECIALITIES (617) 372-3442
23 Eim Park, Groveland, Ma. 01834

v 49
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CALL
1-800-238-6168

In TN. call 901-683-9125
MEMPHIS AMATEUR
ELECTRONICS

(Formerly-Germantown-Sere-Rose)

Authorized Dealer for. Kenwood, Yaesu, lcom,

Deake, Mirage, AEA Info-Tech, Ten-Tec, MFJ, Cubic,
and B&M

MON-FRI 9:00—5:00
SAT 3:00—12:00 v 139

Write: 1465 Wells Stat. Rd., Memphis, Tn. 38108




HENRY RADIO
...the oldest and still the best

It all began for Henry Radio in 1927. In 1981 we're still going strong.
Now, more than ever before, we feel able to provide you with the world’s finest and broadest line of amateur radio
equipment. Whether you live in California, across the country or even across an ocean, Henry Radio still provides the
most complete “cne-stop” shopping center for your radio equipment needs.

New

Brand € All the benefits that have made Henry
famous around the world are still here
for you.
® [arge stocks of the finest amateur
equipment.
----- ® Gener ash discounts offer you
Sl d KENWOOD’S
The FT-ONE low, low prices. 3 Pubupe ) W—
Yaesu's top engineering team is ® Trade allowances for your old op notc ransceiver.. the TS-
proud to unveil the transceiver they & — = y 830S. Every conceivable operating
“always wanted to design”, a equipment. feature built in. Combines a high
revolutionary blend of computer ® Expert technical and service staff. dynamic range with variable
and RF technology. bl h bandwidth tuning, IF shift, an IF
Full coverage, all-mode, fully ¢ Fifty years of responsible ORI notch filter . . plus much more
synthesized, ten digital VFO's with dising so you can be sure you will get

memory, full CW break-in, plus many
elite class performance teatures what you pay for.

everything built in. Let us know how we can help you.

2K CLASSIC

The 2K Classic
linear amplitier.
the culmination of
years of experience
in developing and
manufacturing the
2K series, wilt loat
along at fuil legal
power.

Features heavy
duty, top quality
components and
rugged
construction.

Of course, we stock the full line of
Drake, Icom, Kenwood, Yaesu,
Cubic, Bird, Collins and Tempo
products as well as many other fine
names. Need an antenna, mast,
Drake's top of the line solid state accessories of an_y kind? Try us.. ..
continuous coverage synthesized we have a huge inventory.

HF system. Offers advanced high .
performance transceiver design, Henry Radio also offers the 4K-

true passband tuning, unique Ultra and the 3K Classic/X superb
independent receiver selectivity and | high power HF amplifiers plus a
many, many more worthwhile broad line of commercial FCC type TEMPO S-5
features. accepted VHF and UHF hand helds A thoroughly field
: —— and amplifiers for two way FM tested, simple to operate
communications. fully synthesized hand

held. The S-5 is
extremely reliable and
ruggedly built,
assuring a long life of
hard use. Provides
5 watts output (or
1 watt switchable)
in the 144 to 148
MHz rangé.

ICOM’S BEST. .. the IC-720A
A full featured solid state HF

transceiver offering passband tuning, H
digital display of mode/VFO and

trequency, 9 band Tx/Rx (new

WARC bands included) and 2 VFO's

built in.
2050 S. Bundy Dr., Los Angeles, CA 90025 (213) 820-1234

931 N. Euclid, Anaheim, CA 92801 (714) 772-9200
Butler, Missouri 64730 (816) 679-3127
TOLL FREE OROER NUMBER: (B0O| 421-6831 3

For all states except Cahforma
Calit residents please call collect on our regular numbers

+See List of Advertisers un page 162 73 Magazine » December, 1981 81



The Daiwa Infrared
Wireless Microphone

— is the mike cable obsolete?

Dave Ingram K4TW/
Eastwood Village #1201 South
Route 11, Box 499
Birmingham AL 35210

f you're still fumbling

with microphone cables
that get entangled in auto
steering wheels and gear-
shift levers or continuously
drag papers off the home
station desk, Daiwa Indus-
tries has a new item worthy
of investigation—a cord-
less infrared microphone.
Reflecting shades of both
Star Trek and James Bond,
the infrared mike adds a re-
freshing freedom to “con-
fined”” activities in both
mobile and home setups (al-
though the system is pri-
marily designed for mobile
operation). While this little
gem might be considered
by some to be of question-
able utility, 1 found it one
of the most logical and
useful items available in
many moons. The only
problem I've encountered
is deciding which rig should
be connected to the infra-
red mike system. Imagine
being able to move around
your home desk or in your
auto while using a small
mike clipped to your shirt
front or pocket, and you’ll
surely agree the mobility

of a cordless mike opens
many new possibilities for
enjoyment of your radio
equipment.

How 1t Works

The Daiwa infrared mike
system is composed of 3
items: the microphone, the
infrared beam sensor, and
the control unit. Activating
the microphone’s push-to-
talk switches on the mike’s
circuitry and the infrared-
emitting LEDs which carry
information to the small
sensor unit. Output from
the sensor goes to the pro-
cessor unit, which connects
to the rig’s microphone
input.

The infrared ray is not di-
rectly visible, indicating op-
eration in the mid- to far-in-
frared range of approxi-
mately 2 to 15 microns (a
micron is one-millionth of a
meter). | suspect the sensor
unit’s front cover also acts
as a tuned filter for the spe-
cific infrared range used,
since cigarette light, match
or flame flicker, flashing
LED readouts, etc., are
completely ignored by the
sensor. Some elaborate ray-
modulation tricks may also
be employed, but a sche-
matic diagram wasn’t avail-
able for studying the sys-
tem when my early unit was
acquired.
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Only three connections
are required for the sys-
tem, and it’s ready for use.
First, 12 volts dc is ap-
plied to the controller; sec-
ond, the sensor is plugged
into the controller; third,
the controller’s output is
plugged into the station’s
transceiver. The system is
shipped with a 4-pin con-
nector wired for Kenwood
rigs, but it can be quickly re-
wired or replaced as neces-
sary. A drop-in charger for
maintaining the mike’s
small internal battery is in-
cluded in the controller
unit’s left side, while audio
processing circuitry is
located in the unit’s right
side.

The charger’s operation
is fully automatic with
a single LED indicating
functions. The LED illumi-
nates when the mike’s de-
pleted battery is being
charged. The LED begins
flickering approximately
one time per second when
the battery approaches full
charge, and it extinguishes
completely when the bat-
tery reaches full charge.
Since the charger then
switches off, the mike can
be left in its socket until the
next time it's needed. This
means that in a mobile in-
stallation, the mike can be
left in the controller’s case

overnight for worry-free re-
charging and storage.

The infrared mike’s effec-
tive working range is be-
tween 3 and 5 feet, as mea-
sured from LEDs to sensor.
This distance is substantial-
ly more than necessary for
mobile installations, since
the sensor’s suggested
mounting place is above
the windshield’s indoor
rear-view mirror. Audio
quality of the infrared mike
is extremely good; my unit
actually sounds better than
the factory mikes supplied
with the rigs with which it’s
used (Kenwood, Yaesu, and
Comtronix). Each time the
infrared mike’s push-to-talk
switch is keyed, a piezo-
electric beeper in the con-
troller chirps softly to indi-
cate proper operation of
the system.

Using the Infrared Mike

Since this “’liberated
microphone” doesn’t re-
flect the common sensation
of being in direct-wired con-
tact with its associated
transceiver, we suggest ini-
tially using it with the home
setup or a small audio am-
plifier before using it mo-
bile. This will allow you to
become familiar with mike
sensitivity, maximum sen-
sor-to-mike working range,
etc. | used the transmitter



o (J (] D d -

R : = .
BT (TRS-80* 1, Il OWNERS:

4 pin style ) RATED 4 AMPS

c”"“:‘ f $3.50 €A, Send and receive CW with MFJ’s new CW transceive pro-

yars e 1 MEC EE gram and interface. Just plug-in interface, load program and
O AEVOC | e s operate. Gives you Tri-Split screen, 3295 character buffer,
i i T 10 memories, “Fist Fixer.” All you need to

10 amp contacts
PC. mount

7 volt send and receive CW.
$3.00 each ot Al

i wWiTH PIN TERMINALS
4PDT RELAY| ~¢ 75¢eech MP) CW COMPUTER INTERFACE
S param COMPUTER s m
.:;J::‘l?':cmo« GRADE . rowes TRARSHIT RECEIVE SEbm.
+ Used but hully tented cAPAclToR Yo ® ° wrs1210 ST
il 1,700 mfd. 150 VOC registered Irade

specity coil vaitage . ” mark of Tand
LARGE QUANTITIES AVAILABLE 2 1f2%0m X 4 34" $2.00 C alo 4

——t

SOCKETS FOR RELAY 50¢ each | 3,600 mfd.

pc  S$100¢§ - TRS-80 Models | and Il CW Transceive pro- RF shielded. 9-18 VDC or 110 VAC with optional
SFORME by 2
RAN Ay gram and interface lets you send and receive Cw.  MFJ-1312 AC adapter, $9.95
120 voit m/ 'Isovoc $2.50 No modifications to rig or computer Requires TRS-80 Model | or W with at least
RriMames 13/8%0m X a 14" Tri-Split screen for receive, transmit, message  16K. Program supplied on cassette tape
6 VOLTS at 150 mA  $1.25 |"3'/‘r§92.1" ;(d.;?/\ip&%ig index. On screen transmitireceive “LEDS”, trans Order from MFJ — no obligation. It not delighted
12 V.CY.81 500mA $2.50 29230 T';’-,?S%ﬁ%zw mit speed indicator, “Fist Fixer return within 30 days for refund (less shipping)
:: wir;‘.?fr:: ::'_:g 22.000m1d.l§2§VDC y TRANSMIT: 3295 character (or more) butfer One year unconditional hardware guarantee
252 VCT at 2.8 AMP $5.50 |27 0 X 2 1/2%nion §2.50 Preload buffer while receiving. Transmit when Order today. Call toll free 800-647-1800. Charge
440/220 TO 110 VOLT 223'?,?3 T’S:“H?XHDC,M ready. Ten 199 character memories Repeat/link VISA, MC or mail check, money order for $99.95
T“‘"5‘°“"E"l = 45.000mfd 25V0C memories. Erase character, buffer, screen. 12-55  plus $4.00 shipping and handling. Order MFJ-1210
TIBZI 4 A, H"
RS 0 o 330 4T 22;300,:,,‘,_ ,:r,' AN S WPM. Store 2200 characters for group practice for TRS-80 Model | or MFJ-1212 for Model Il
to 10 volts | 2% X 4 127w $3.00 RECEIVE: Adjustable “Fist Fixer” helps to copy Enjoy CW. See dealer or call MFJ today

72,000 mfd. 15VDC

gl
4
M!] ,‘L Rated 100 VA |05 o T en v poorly sent CW. Seif-adjusting to 100 WPM. Re- CALL TOLL FREE ... 800-647-1800
$15.00 CLAMPS YO FIT CAPACITOR'S 50 turns to receive when transmit buffer is empty
Call 601-323-5869 for technical information, or

SEND FOR OUR NEW ee' Store up to 5 screens of received CW derfrepair status. Also call 601-323-5869 outside

re < HARDWARE INTERFACE: Plugs between rig
2 40 PAGE CATALOG ¥ and computer. Noise limiter, 4 pole active band Continental USA and in Mississippi oy

TYPE N L.E.D.’s pass filter, post detection filter, tracking compa MF ENTERPRISES,
cq:":ﬁg{gr STANDARD Jguso rator. Keys tube or solid state rigs. Tuning, trans INCORPORATED
& DIFFUSE [ it. ON LEDs. 6x1%x3 inches. Aluminum cabinet Box 494, Mississippi State, MS 39762
it | e sl NG B JE e Il J

SOLDER TYPE GREEN 10 FOR $2.00
$1.75 EACH YELLOW 10 FOR $2.00
10, for-316108 FLASHER LED /4
5 YOLT OPERATION

RF1
LINE FILTER a JUMBO SIZE

» tor line to fine 2 FOR $1.70

YEAR
WARRANTY

=% & line to ground (| B§ POLAR LED
o noise suppression 2 FOR $1.70

\ CORCOM # 10K8 : Parts and Labor
.. Rated: 10 amp

SUB MINI LED
115/250v 50-400hz pu—

$ 3.75 88.10 tor $35.00 .gn;x io‘s.;a; Peak Readi

SUPER SMALL |  “0%o'sioo \ eak Reading

PHOTO-FLASH diy el GIan WaH’/SWR Meters

QUANTITY PRICES AVAILAPLE

1 yr. on RF Power Transistors

170 MFD 330 VOLT CANNON XLR MP1 — HF
@@= VVax e’ CONNECTO ! — 1.8 to 30 mhz
- 2 for $1.50 2
K PRONG - ) 25, 200, 2000

10 for $7.00 | cinssis mount : -+

watts + 5%

ICONNECTOR o’/
750 MFD 330V $200 EAC%" 75 sl 19.95
PHOTO FLASH 10 tor_$19.00 - TMP2 — VHF
2" HIGH X RECHARGABLE o
1 1/4" DIA. SEALED 50 to 200 mhz
S G = LEAD-ACID 50, 500, 1500
10 FOR $11.00 .5 BATTER'ES » watts * 5%
“SPECIAL "' w < $119.95
10 MEG POTS =
aror $100 { ] "‘"l =) . 2 Meter Y ‘ New!! DIOI0 430-450
L{ »
100 for J 6 VOLTS & AMP/HR All MOde Amplifier
$15.00 3 X 2 x 4 IN. Amplifiers . .
T $ 10.00 A ALL MODE" FM-SSB-CW-ATV
puzzer spECAL!ES] [/ |¢ voLts 1o amm/ M -S3BLEICW
ch X2 X4 . HR .
,1.‘?,%’:‘;?00 N, > % uy sm‘ij‘g B108 10W.in — BOW. $179.95
i B1016 10 W. in — 160 W. out 279.95
2 '7‘5}9'?7; ¥ e )4 MRF 901 B3016 30 W.in — 160 W. out 239.95
100 clips for $12.00 5 $3.00 EA. B23 2 W. in = 30W.out 89.95
500 clips tor $50.00 3\) 5

These omplifiers, except B23, have built in RX pre
. RC IKF omps. The B108 ond B1016 moy be used with HTs

or transceivers. They will key with 1 Watt input.

100+ W. out

os Angeles, Calif. 90006 1o 01 Gen 10 RC - | Remote Control $24951 i 25+ W. out
80-8000 pping US SEE YOUR NEAREST DEALER FOR INFORMATION $319.95
; o L HiRives MIRAGE COMM. EQUIP., INC. * P.O. BOX 1393 * GILROY, CA 95020 * {408) 847-1857
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monitor in my FT-901DM
for this purpose. If your rig
doesn’t feature a speech
monitor, mike operation
can be monitored through
the use of a stereo amplifier
or transistor radio (tune
radio off stations, and con-
nect controller’s mike out-
put wires between the vol-
ume control wiper and
ground; one “side” of the
volume control is usually
connected to ground also).

My home setup opera-
tion with the infrared mike
was so enjoyable that |
postponed mobile use for a
couple of weeks. The infra-
red sensor was stuck to my
wall-mounted speaker
which was positioned sub-
stantially lower and approx-
imately twice the distance
of Daiwa’s suggested top-
of-windshield moulding
strip location. The system
worked great, but the mike
had to be held vertically
and “talked across” be-
cause of the low-mounted

sensor. On-the-air compari-
sons reported the mike
sounds as good or better
than my time-proven Shure
526 or Yaesu mike. Since an
in-shack television reacts
wildly when my 2-kW am-
plifier is going full bore, |
expected problems with the
cordless mike. Fortunately,
however, | was pleasantly
surprised. The mike per-
formed magnificent-
ly.. and | could enjoy the
flexibility of moving any-
where around the operating
desk without the ties of a
mike cable.

Mobiling with the
Infrared Mike

The true pleasures of a
cordless mike operation
were realized when | mated
the unit with my 2-meter
mobile rig. The infrared sen-
sor was placed above the
inside rear-view mirror
while the controller was
mounted with adhesive
pads (supplied) to the trans-

ceiver’s bottom. | could
move anywhere within the
(full-size 1981) car’s interior
and conduct smooth QSOs
in a very enjoyable manner.
Bright sunlight, unusual re-
flections, and temperature
variations had no effect on
the system. The micro-
phone worked as flawlessly
as a wired mike. A slight
amount of wind noise was
noticeable when a window
was open or the air condi-
tioner was operating at
maximum. Loud noises out-
side the auto occasionally
modulated the rig, empha-
sizing the need for Daiwa’s
optional F-4 windscreen.
Since the system’s audio
processing circuitry doesn’t
skimp on output level, the

windscreen is definitely
beneficial for mobile
operations.
Summary

The Daiwa infrared mike
system is one of the most
enjoyable accessories |'ve

used with an SSB or FM
transceiver. The unit’s ver-
satility and relatively low
cost are particularly attrac-
tive, since it allows one to
enjoy a touch of class with-
out a drastic financial out-
lay ($79.95; 4 optional wind-
screens, $7.95). My only
complaint on the whole sys-
tem is the somewhat flimsy
push-to-talk switch on the
mike (it’s also a push-
on/push-off, unless you
have a light touch). The
switch hasn’t given any
problems, and I’'m not con-
sidering modifying it—I'm
merely finicky. I’'m quite
impressed with the sincerity
and creditability of MCM
Communications, the U.S.
distributor for many Daiwa
products. They seem com-
mitted to caring for their
customers. For more infor-
mation, contact MCM Com-
munications, 858F Congress
Park Drive, Centerville OH
45459. Reader Service num-

B

/)

Universal Communications
A DIVISION OF INNOVATIVE LABS, INC.

P.O. BOX 339

ARLINGTON, TEXAS 76004-0339

ber 477 1R

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 CDST; MON-FRI (817) 265-0391 INFORMATION

2300 MHZ TRANSMITTER AND 1091
WEATHER SATELLITE DOWN CON-
VERTER (CRYSTAL CONTROLLED
WITH PREAMP).

VARIABLE POWER SUPPLY......... $24.95
lete kit includes all components for working unit,

SUPERVERTERL..........c........ $99.95 Comp
The uitimate in converter technology! Dual-stage selec- Including defuxe box and overlays.
tive preamp, mixer, i.f. amplifier and no-drift crystal-con- DISK YAGI ANTENNA. ......... $25.00
trolled oscillator. We recommend this unit for experi- Complete kit with PVC and mounting bracket. Stronger
enced kit builders. 12v Stationary Power than loop yagl, and equal in gain
Supply. . .$24.95 for Superverter I. ! i

4.FOOT DISH ANTENNA............ $49.95
SELECTIVE PREAMP... I AR R G $44.50 Overall 25 dB gain. Partlal assembly required. Shipped
This new unit is not like other wideband preamps. Ex- UPS (ground) only
perienced kit buliders can easily add this unit to our ex- ’
isting boards or to other manufacturers' boards to im- DL-2000 SATELLITE RECEIVER. ..... $699.95
prove overall performance. Fully assembled recelver—this Is not a kit.
2300 MHZ CONVERTERKIT..... «e...$35.00 120° ENA..cc e veeeesid $650.00
Complete with PC board, parts and 10-page instruction
book. COMING NEXT MONTH. . .OUR OWN

\.UNIVERSAL COMMUNICATION

Our product may be copied, but the performance is never equalled.

TX 76004-0339

P.O. BOX 339, ARLINGTON,
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EAST COAST #1 GOES

NATIONAL
THE ANTENNA BANK is
East Coast’s #1 supplier of

ANTENNAS — TOWERS
ACCESSORIES
CUSHCRAFT:

A3 New Element Triband Beam . $165.00
A4 New 4 Element Triband Beam $224.00
AV3 New 3 Band Vertical 10-20m $ 40.00
AV4 New 4 Band Vertical 10-40m $ 81.00
AVS New 5 Band Vertical 10-80m $ 87.00
A3 20-15-10m Motor Tuned Vertical $202.00
32-19 19 Element 2m Boomer DX Beam $ 74.00
2148 14 Element 2m Jr. Boomer 144-146 $ 60.00
A147-11 11Element 2m $ 33.00
ARX2B 2m “Ringo Ranger” Il $ 33.00
— COMPLETELINEONSALE—

MINI QUADHQ-1_6-10-15-20m $129.00
HY-GAIN:

V2 New 2m Vertical . $ 3350
TH3JA 3 Element Triband Beam $133.00
TH3IMK3 3 Element Triband Beam $175.00
THSDX New 5 Element Triband Beam $195.00
TH6DXX 6 Element Triband Beam $235.00
105BA 5 Element 10m “Long John' $ 95.00
155BA 5 Element 15m “Long John™ $145.00
205BA 5 Element 20m “Long John™ $235.00
14AVQ 4 Band Vertical 10-40m $ 48.00
18AVT § Band 10-80m Trap Vertical $ 78.00

— COMPLETE LINE ANTENNAS ONLY ON SALE —

ROTORS & CABLES:

CDE HAM {V/CD4sII .$165.00/94.00

Alliance HD73/U100 ..$92.00/42.00
AGS8/U Foam 95% Shield .24¢/t
RAG213 Mil. Spec .28¢/1t
Mini-8 12¢/1t
8 Wire Rotor Cabte 16¢/1t

Philly Stran Guy Cable in stock—for price & delivery
information call (703) 569-1200

#1 ROHN TOWERDISTRIBUTOR
SALE:

20G 10" Tower Section $ 29.50
25G 10 Tower Section $ 3950
45G 10' Tower Section $ 87.50
HDBX 48' Free Standing Tower $320.00
FR2548 48' 25G Fold-over Tower $695.00

(Freight prepaid on Fold-over Towers. Prices 10%
higher west of Rocky Mountains)

We Stock Rohn Accessories—for price & delivery

information call (703) 569-1200

HUSTLER SPECIAL COMPLETE
LINE:

4BTV/5BTV 4 or 5 Band Vertical $74.00/92.00

MO-1/MO-2 HF Mobile Mast $ 17.50
HF MOB8. RES. STD. 4kw SUPER 2.0kw

10 or 15m $ 8.00 $14.00

20m $11.00 $15.00

40m $13.00 $18.00

75m $14.00 $28.00

SF2 2m 5/8 Whip $ 9.00
HOT “Hustleoff" Mount $ 14.00
B8M-1 Bumper Mount with Ball $ 13.00
AVANTI AP151.3G Glass Mount .5 2195
W2AU Balun $17.55 Lisv/Sale $ 13.35
Traps 10.15. 20 or 40m___ $24.95 List/Sale § 1879
VAN GORDON

PD 8010 10-80m Wire Dipole $ 28.80
PD 4010 10-40m Wire Dipole $ 2520
PD 8040 40-80m Wire Dipole $°26.40
SD 40 40m Short Dipote $ 2160

SD 80 80m Short Dipole
HiQ Balun $10.95 Lis/Sale § 7.95
HiQ Center $ 595LisySale S, 4.95

ORDERS ONLY (800) 336-8473
ALL OTHER CALLS (703) 569-1200
Shipping cost not included—Prices subject to change
ALLOW 2 WEEKS FOR DELIVERY
No COD—We ship UPS
We reserve the right to limit quantities

-

$ 22.80

6460 General Green Way
Alexandria. VA 22312
(703) 569-1200

—

MFJ DIGI-DIAL

moN NORMAL

CALIBRATE

MOFF  RevERsE
MODEL MFJ-210 /’ﬂ
-

The MFJ Digi-Dial Adapter turns your frequency
counter into an accurate digital frequency readout
for your transceiver. Connects between external
VFO jack and frequency counter.

Counter gives direct frequency readout to right
of decima! for 7, 14, 21, 28 MHz bands. Mentally
replace digits to left of decimal with MHz band
as you do now with your analog dial. For the 35
and 28.5 MHz band ignore digits to left of deci-
mal and mentally add 3.5 or 28.5 MHz, respec-
tively, to counter reading

Calibrate for each band and mode (CW, USB,
LSB, AM) to compensate for heterodyne oscillator
errors (does not read CW transmit offset)

Digital mixer inverts VFO frequency to give
correct frequency readout. Normal/Reverse switch
gives direct VFO frequency readout (for some rigs
on some bands, like Drake TR-4).

RF butfer amplifier. Crystal reference oscillator.

cabinet. 3¥x1vax3'e".

On/Otf switch. “On” LED. Black, eggshell white al.
9-18 vDC or 110 VAC

\

MFJ DIGI-DIAL ADAPTER
turns your frequency counter into a

DIGITAL FREQ. READOUT

Calibrate control
compensates for heterodyne
errors and mode offsets.

$5995

with optional MFJ-1312 AC adapter, $9.95
Order MFJ.210 for any rig with 555 MHz
VFO (75-520, S, SE; TR-3, 4; HW-100, 101
SB-101, 102; Tritons; etc.) Order MFJ-211 for
Yaesu FT-101 series (8.7 to 9.2 MHz VFO).
Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One_year unconditional guaranteg
Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $59.95
plus $4.00 shipping for MFJ-210 or MFJ-211
Don't wait any longer to enjoy digital readout,
order now. Call MFJ or see dealer.
CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601 -323-5869 outside

continental USA and in Mississippi a7
MF ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762

HANDI-CON V

H.T.
-~ P @/T'
poRT“BLE ABL USERS &, 's SELp
11’8 OMPA r's Cow
® s wioELY © IT’S Easy To Or“"NEo
@ M2 ENGINEERINGS’ NEW PERare

® ANY FULLY SYNTHESIZED 2 - METER
H.T. CAN NOW BE A COMPLETELY
PORTABLE VHF-hi
02400 CHANNEL CAPABILITY

*DOUBLE BAND COVERAGE .

MONITOR

154 -158 Mhz tire,police,sheriff,
paging & more

159 -163 Mhz maritime coastal,
railroads, N.O.A
weather & more

® MULTI-BAND & MULTI-CHANNELLED

MONITORING WITH SCANNING
® SINGLE 3-POSITION CONTROL
e “OFF” RETURNS TO NORMAL TRANS-

H.T's

RAQIO NOT (INCL.

CEIVER OPERATION
® LOW LOSS COUPLING TO ANTENNA

* UP TO 6 MOS. OPERATION UNDER AVG

USE WITH A SINGLE AAA CELL
® B|-LATERAL PROTECTION AGAINST
ACCIDENTAL TRANSMISSION FOR
UP TO 5 WATTS
® size - 2.25 x 1.5 x1.4 inches
® weight - 4.5 ozs.

-$44.95

+$2.50 pstg. & hndlg

in Calit. add 6% s.tx.

contact: M SQUARED ENG.
1446 Lansing ave.
San Jose,Cal. 95118
W» 77

-or -
Ph.408-266-9214

Please write for club discounts

on quantity orders

THE ANTENNA BANK
~ See List of Advertisers on page 162
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DISCOUNT

LINE
1-800-528-8960

AZDEN
PCS 3000 - $285

APPLE
Apple 11-48K - $1179

ATARI
400 - $349 800 - $740

CW RTTY SYSTEMS
RADCOM - Complete with Apple
TU & Software - $259

EGBERT - No TU needed
Apple Software Decodes &
Displays -$39
GALFO - Requires TU
Apple Software - $29

EPSON
MX80 - $469 MX100 - $749

IRL
FSK500 - $229 FSK1000 - $449

KDK
2025 - $299

LOBO
Apple/TRS80 Drive - $390/$390

MONITORS
APF - $125 Sanyo - $159

MPI
88G - $595 99G - $695

MACROTRONICS
M80 - $159 CA650 - $259

SANTEC
CALL

OKIDATA
MB82A - $499 MB83A - $749

ZENITH
219 -$775 2789 - $2195
Arizona 1-602-246-1783

EXPOTEK

CORPORATION

2231R W. Shangri La Rd.
Phoenix, AZ 85029 .7
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Building A Transmatch?
Fixing An Antenna?
Making Test Gear?
Constructing A Kit?

— INSTOCK —
B & W coils, switches, antennas NEW
Jackson dials and drives
J. W. Miller parts
Millen components

mproved UHF Oscillator (hr 8/8
L-Meter {OST 1/81

General Coverage with Drake
Muitronics roller inductors 4A B 8C(0ST5/8

T-R state Switch (hr 6/8
cg:?alglse (‘;::;r)gf:ngf:ds baluns Antenna Switch (OST 6/81
Cardwell — E F Johnson 4/8
Hammarlund — Millen
Catalog — 25 cents

KITS

Modulator for 2-Meter Synthesizer

R-X Noise Brdge (hr 2/77)
>plit-band Speech Processor

40 Meter ORP Transceiver
4/8
Microprocessor Contest Keyer
{hr 1/81
Many Others o~ 454

Box 411S, Greenville, NH 03043
(603) 878-1033

16K Memory

ALL MERCHANDISE 100% GUARANTEED

MA1012A CLOCK MODULE

Complete alarm clock module with special
transformer and spec sheets included.
Just add switches.

8.99 ea. 3/24

.43” Common Cathode

LED Display
These are first quality RED displays
manufactured by H.P.

4116-200ns

8/17.50

CALL US FOR VOLUME QUOTES

8038
INTERSIL
FUNCTION

GENERATOR
3.99ea 5/17.50

95H90
350 MHz
ECL
PRESCALER

#5082-7760

LINEAR
%

T=T0-220 V=8 PIN

CALL TOLL FREE
800-538-5000
800-662-6233

(CALIF RESIDENTS)
BAY AREA RESIDENTS
COME VISIT OUR NEW
RETAIL SHOWROOM

.79ea

CHIP

100/$65 7.99ea 5/35.95

WE HAVE

7400 SERIES

74LS00 SERIES

74S00 SERIES

4000 SERIES CMOS

4500 SERIES CMOS

74C00 SERIES CMOS

IC SOCKETS

VOLTAGE REG’S

MPU’S, EPROMS, MEMORY
AND MUCH MORE

.29
.79
.59
.90
.89
.29
)
.59
.69
.99
.99

W
o™ JOR MICRODEVICES, INC.

1224 BASCOM AVE. ~409
SAN JOSE, CA 95128
408-247-4852

TERMS: For shipping include $2.00 forUPS
Ground. $3.00 for UPS Blue Label Ais
$10.00 minimum order. Bay Area Residents
add 8'2% sales tax. Calif. Residents add 6%
sales tax. We reserve the right to limit quant-
ities and substitute manufacturer. Prices
subject to change without notice. Send
SASE for complete list




Full Service Shop e Spectrum Analysis e Antennas
New and Used Equipment *CW-SSB-FM, Etc.  Towers
FCC Study Guides eCode Tapes eBooks eAccessories

Specialists in Amateur Radio,

Short-Wave Listening

9:30-5.00 PM And Contemporary
THURS, FAL.:

_9:30-8:00 PM__ Electronic Gear.
SAT.: 9:30-3:00 PM .

[l SPECTRONICS

1009 GARFIELD ST. OAK PARK, IL. 60304

MON, TUES, WED.:

CLOSEO
SUNDAYS,
HOLIDAYS

30D MR8

Now —the

industry’s
first truly ?

INFO-TECH M-300C
TRI-MODE KEYBOARD

A microprocessor controlled keyboard
that generates: Morse, RTTY, & ASCII

Morse Features:

2410 125WPM. in1 WPM
increments.

* 9 adjustable weight levels

e relay keying

® sidetone with tone and level
adjustments

® special keys: AS, BK, BT, AR,
SK. CQ. DE

RTTY Features:

e 4 speeds

® 2 shifts (170 & 850 hz)
¢ built in AFSK

® built in CWID

® built in RY generation

ASCII Features: Bes! of all, $ 00
* 110 & 300 Baud still only 450

* 2 shifts (170 & 850 hz) F.O.B. Factory

Other Features:
® Built in quick brown for generator on all modes e CQ & DE special keys on all modes

e Automatic CR/LF . e Keyboard control of all functions
* 700 Character Running Butfer e 4 row keyboard eliminates figures/letters
® 10 recallable, user programmable message shifting on RTTY
memories of 120 characters each e Many more features.
. ilter A lates. Inc. N & G Distributi
Order direct or from these dealers S e LU 7285 NW 12 S
10 1
Cohoon Amateur Supply Dialta Amateur Radio Supply Pf,’:‘ R}g?emg(ew Ry O (3&?%92'46%3533632%170
307 McLean Avenue 212 48th Street g
Hopkinsville, Kentucky 4224 Rapwd City, South Dakota 57701 Global Communications Radio World
{502) 8864534 (605) 3436127 606 Cocoa Istes Bivd Iemm\atl;)iuu«kjmg
Cocoa Beach, Flonda 32931 Oneda nty Airport
Col Products Germantown Amateur Supply
14903 Beachview Ave 3202 Summer Avenue (305) 783-3624 gf‘lgl;%ngs"(‘)‘e&;oYovk 13424
white Rock. BC Canada VABIN8 Memphis, Tennessee 3811 Ham Radio Center 1-800-448-9338
(604) 536-3058 1-800-2386168 8342 Olive Bivd
St Louss, Missoun 63132 Ray's Amateur Radio
1-800-325-3636 1590 US Highway 19 South
Clearwater, Florida 33516
INFO-TECHcuwwent 5 e
ast
b EﬂUlPMENT Mi Clemens. Michigan 48045 Universal Amateur Radio
313) 469-4656 1280 Ada Drive
w35 Reynoidsburg, Ohio 43068
Manutactured by (B easps

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wisteria Court ® Englewood, Florida 33533 8134749518

w» See List of Advertisers on page 162

( MFJ VLF )
CONVERTER

Receive 10-500 KHz on
Ham rig or SWL receiver.

Plug this MFJ VLF Converter between your
antenna and Ham transceiver or SWL receiver
and tune the VLF 10-500 KHz band

Hear weather, ship-to-shore CW traffic, RTTY,
WWVB, navigation beacons. 1750 meter no
license band, European broadcast, and more

MFJ-332 Ham version converts 10-500 KHz
to 28.010 to 28.500 MHz. Also adds standard
broadcast band on 28.5 to 29.7 MHz. MFJ-331
SWL version converts to 4.010 to 4.500 MHz

Read frequency directly on your receiver
{ignore MHz)

Low noise amplifier, 6 pole lowpass filter,
double balanced mixer, crystal oscillator gives
very sensitive and stable, BCB interference-free
signals

On/oft-Bypass switch. LED for power. S0-239
coax connectors. 3x4x1 inches. Black, eggshell
white aluminum cabinet. 9-18 VDC or 110 VAC
with optional AC adapter, MFJ-1312. $9.95

VLF/MW/SWL Antenna Tuner
Greatly improves 10KHz to
30 MHz reception.

$6995

This MFJ-955 VLF/MW/SWL preselecting
antenna tuner greatly improves reception of
10KHz thru 30 MHz signals, especially those
below 2 MHz

Lets you peak desired signals while rejecting
interference. Reduces overload, background
noise, crossmodulation, and intermodulation
VLF signals come roaring in

Switch between two antennas and two re-
ceivers. Bypass position connects antenna di
rectly to receiver. 52x2x3 inches. Black, egg

shell white aluminum cabinet
$7995

MFJ-1020 Tuned Indoor Active Antenna.
Can often exceed reception of outside longwire
Covers 300 KHz to 30 MHz. Has telescoping an
tenna. Minimizes intermod, provides RF selectivi
ty. reduces noise. Also use as preselector

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Enjoy VLF. Order yours today. See dealer or
call MFJ toll free 800-647-1800. Charge VISA
MC. Or mail check, money order. Add $4.00
each for shipping and handling

CALL TOLL FREE ...

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. .- 47

M ENTERPRISES,
INCORPORATED

\ Box 494, Mississippi State, MS 39762

73 Magazine ¢ December, 1981

87



450 FM
Closeout

SAVE
$125

YAESU FT-404R 450 MHz Hand-held. Six crystal
hannels within a 3 MHz (tx) or 5 MHz (rx) spread., 430
to 450 MHz. 2'>w/200mw output. With NiCad battery
pack, wall charger, flex antenna, case, strap, earphone
& 446.0 mHz simplex. 7'<"h x 2% 'wx 2':"d, 1 Ib

Regular $299 - Closeout $179%

FT-404R/TTP same features as FT-404R above. plus a
factory instatled 16-button Touchtone pad

Regular $325 - Closeout $199%
Accessories

NC-1A 15-hr drop-in charger Sale $44.95
NC-3A Drop-in chgr/AC adaptor Sale 79.95
FBA-1 Battery sleeve for NC-1A/3A 8.00
FNB-1 Extra NiCad battery pack 23.00
NC-98B Extra 15-hr wall charger 10.00
PA-2 Mobile DC-DC adaptor & charger 39.00
YM-24A Speaker/microphone 39.00
FTS-32E 32 tone CTCSS encoder 40.00
FTS-32ED 32 tore CTCSS enc/dec 75.00
Leather carrying case 35.00
MMB-10 Mobile bracket 15.00

Crystal Certificates (2 per channel required)
are $5.00 each when purchased WITH FT-404

FT-404R/TTP. Purchased separately they
are $8.00 each (no exceptions)

B NEWFT-208R

Synthesized 2m FM HT

SAVE $40
Reg. $359
SALE $319

ACCEeNOries

NC-7 Desk charger $53%
NC-8 Quick desk charger .... 89%
PA-3 Mobile adapter chgr.... 39
FNB-2 Extra battery 29
FBA-2 Batt sieeve - NC-7/8 .. 67
FBA-3 Sieeve; 208R/1A/3A... 129
LCC-8 Carrying case

YM-24A Speaker/mic

Quantity Limited. Send Check or Money Order. For
prompt shipment. call TOLL FREE 1-800-558-0411
and use MASTERCARD or VISA; COD orders 0.K.
Allow $5° for UPS shipping charges - 48 States.

AMATEUR
ELECTRONIC SUPPLY-

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-519%
Nationwide WATS: 1-800-558-0411

AES Branch Stores in: Clearwater, FL ®
Orlando, FL ® Wicklitte, OH ® Las Vegas, NV
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WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

24 hr. timer

microprocessor
water resistant

solar assist

New Low Price
~$59.95

The HAM-1 functions include local time,
worid time, (G.M.T. too) count-up and
count down chronometer, day, month,
date, alarm and hourly chime. It's idea!
for log-keeping, DX time conversion and
10 minute 1.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and
solar cell battery assist. Battery life is
better than 4 years. The HAM-1 is water
resistant to 20 meters, the case is 100%
solid stainless steel and the crystal is
scratch resistant mineral glass. The HAM-
1 is rugged and durabte and has a 1 year
warranty.

2 METER AMPLIFIER

® 2 Watts in, 10 Watts Out ® V.SW.R.
Protected ® Can be Used for F.M. & S.S.
B. ® Led Status indicators ® Low Loss
§0-239 Connectors ® Current Drain Less
Than 2.5A at 13.6 V.D.C. ® Massive
Heatsink ®Built In T/R Switch

TEMPO S-1 UPGRADE KITS
$39.95

Upgrade your early Tempo S-1 to cur-
rent Production Specifications, kits
include: ©450 M.A.H. Battery Pack
® New Case Assembly e Aill New FEs-
cutcheons e Spkr./Mic. Jack w/Dust
Cap e New Earphone & Jack e P.C.B.
and Parts for Easy Installation e Detailed
Instruction Manual @ For Radios With &
Without T.T. Pad.

Other Accessories Available:

Spkr/Mic. Designed for S-1's. . . $24.95
Heavy Duty Beit Clip. . . . ... .. 7.50
Flex Antenna . . . ... ve v v 6.00
To Order Call or Write to:

ADVANCED COMMUNICATIONS
INTERNATIONAL
2411 Lincoln Avenue
Belmont, CA. 94002 U.S.A.
{415) 595-3949
Add $3.00 per order for shipping &
handling. California residents add 6%
sales tax. Visa, Master Charge accepted.

When it comes to

AMATEUR
RADIO QSL’s...

ONLY BOOK!

US or Foreign Listings

callbooks
NOW READY!

Here they are! The latest editions. World-
famous Radlo 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, worid-
wide QSL bureaus, and more. The U.S.
Edition features over 400,000 listings,
with over 70,000 changes from last
year. The Foreign Edition has over
370,000 listings, over 60,000 changes.
Place your order for the new 1982 Radio
Amateur Callbooks, available now.

Each  Shipping Total

US Calibook $18.95 $3.05 $22.00
Foreign
Calibook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge. Forelgn residents add $4.55 for
shipping. llinois residents add 5% sales tax.

SPECIAL LIMITED OFFER!
Amateur Radio

Emblem Patch

only $2.50 postpaid

Pegasus on blue field, red lettering. 3°' wide
x 3' high. Great on Jackets and caps.

ORDER TODAY!

RADIO AMATEUR I I L l(
ca 00 INC.

Dept. B

925 _Sherwood Drive
Lake Bluff, IL 60044, USA
» 61
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FOR THE
ENPERIMENTER

CRYSTALS & KITS/OSCILLATORS « RF MIXERS « RF AMPLIFIER « POWER AMPLIFIER

0X OSCILLATOR
Crystal controlied transistor type. 3 to 20 MHz, OX-Lo, Cat. No.
035100. 20 to 60 MHz, OX-Hi, Cat. No. 035101.

Specify when ordering. $6.31 ea.

~
MXX-1 TRANSISTOR RF MIXER ‘ ‘i ) l
A single tuned aircult intended for signal conversion in the 3 to 170 -
MHz range. karmonics of the OX or OF-1 oscillator are used for
injection in the 60 to 170 MHz range. 3 to 20 MHz, Lo Kit, Cat. No.
035105. 20 to 170 MHz, Hi Kit, Cat. No. 035106.

Specify when ordering. $7.02 ea.

OF-1 OSCILLATOR

. Resistor/capacitor circuit provides osc over a range of freq with
the desired crystal. 2 to 22 MHz, OF-1 LO, Cat. No. 031108, 18
to 60 MHz, OF-1 H Cat. No. 035109.

Specify when ordering. $5.42 ea.

PAX-1 TRANSISTOR RF POWER AMP
A single tuned output amplifier designed to tollow the OX
oscillator. Dutputs up to 200 mw, depending on frequency
and voltage. Amplifier can be amplitude modulated 3 to 30
MHz, Cat. No. 035104. 4

® Specify when ordering. $7.34 ea.

1:

g

SAX-1 TRANSISTOR RF AMP

A small signal amplifier to drive the MXX-1 Mixer, Single tuned
input and link output. 3 to 20 MHz, Lo Kit, Cat. No. 03512. 20 to
170 MHz, Hi Kit, Cat. No. 035103.

;J Specify when ordering. $7.02 ea.

BAX-1 BROAQBANO AMP [ .
General puspose amplifier which may be used as a tuned or
untuned unitin RF and audio applications. 20 Hz to 150 MHz
with 6 to 30 db gain. Cat. No. 035107.
Specify when ordering. $7.34 ea.

.02% Calibration Tolerance

EXPERIMENTER CRYSTALS (HC 6/U Holder)

Cat. No. Specifications

031080 *3t0 20MHz — For use in OX OSC Lo $6.88 ea.
031081 *20 to 60 MHz — For use in OX OSC Hi $6.88 ea.
031300 *3t0 20MHz — Forusein OF-1LOSC $6.88 ea.
031310 *20 to 60 MHz — For use in OF-1H OSC $6.88 ea.

*Specify when ordering

Shipping and postage (inside U.S., Canada and Mexico only) will

be prepaid by Intemaiional Prces quoted for U.S., Canada and
Mexico orders only. Orders for shipment to other countries will be
quoted on request

INTERNATIONAL CRYSTAL MFG. CO., INC.
v 36 10 North Lee : Oklahoma City. Okla. 73102

'MFJ KEYERS)

Uses Curtis 8044 IC. lambic
operation, dot-dash memo-
ries, weight control, solid
state keying. RF proof.

The MFJ-408 Deluxe Electronic Keyer sends
iambic, automatic, semi-automatic, manual. Use
squeeze, single lever or straight key.

Speedmeter lets you read speed to 100 WPM

Socket for external Curtis memory, random
code generator, keyboard. Optional cable, $4.95

lambic operation with squeeze key. Dot-dash
insertion. Semi-automatic “bug” operation pro-
vides automatic dots and manual dashes.

Dot-dash memary, self-completing dots and
dashes, jam-proof spacing, instant start. RF proof.

Solid-state keying: grid block, solid state xmtrs.

Front panel contrals: linear speed, weight,
tone, volume, function switch. 8 to 50 WPM.

Weight control adjusts dot-dash space ratio;
makes your signal distinctive to penetrate ORM

Tone control. Speaker. Ideal for classroom.

Function switch selects off, on, semi-automatic/
manual, tune. Tune keys transmitter for tuning.

Uses 4 C-cells. 2.5 mm jack for power (6-9
VDC). Optional AC adapter MFJ-1305, $9.95.

Eggshell white, walnut sides. 8x2x6 inches.

MFJ-406, $69.95, like 408 iess speedmeter.

49"

New MFJ-401 Econo Keyer il gives you a
reliable, full feature economy keyer for squeeze,
single lever or straight key.

Has sidetone, speaker, vaolume, speed, internal
welght and tone controls. Sends iambic, auto-
matic, semi-automatic, manual. Tune function.
Dot-dash memories. 8-50 WPM. “0On"” LED. Use
9V battery, 6-9 VDC, or 110 VAC with optional
AC adapter, MFJ-1305, $9.95. 4x2x3'2"

Reliable solid state keying. Keys virtually all
solid state or tube type transmitters.

$6495

| —
MFJ-405 Econo Keyer Il. Same as MFJ-401
but has builtin single paddle with adjustable
travel. Also jack for external paddle. 4x2x3'>"

Optional: Bencher lambic Paddle, $42.95;
110VAC adapter, MFJ 1305, $9.95. Free catalog.

Order from MFJ and try it. If not delighted
return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order yours today. Cail toli free 800-647-1800.
Charge VISA, MC. Or mail check, money order.
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 out-
side continental USA and in Mississippi. ,-47

MF ENTERPRISES,
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MFJ RCONO REYER I}

‘QWQ.

® woons rpagy o0 M

WY ECOND XEVER 1L
”m”

e
73 o -
. a7 geof q votumef

e A

on 494, Mississippi State, MS 39762)

w» See List of Advertisers on page 162

73 Magazine ¢ December, 1981 89



Paul L. Rinaldo W4RI
1524 Springvale Avenue
Mclean VA 22101

Robert E. Bruninga WB4APR
USS Blueridge (LCC-19)
FPO San Francisco CA 96628

What's It All About, ASCII?

— RTTY technology update

Authors’ note: Since this articie was prepared in early 1980, our experience has been that most stations that have computers aiso have
duai-mode originate/answer modems and do not require the modem transiator at the repeater. They transmit with their modem in the
Answer mode and switch to Originate for receiving. This makes aii data on both the input and output appear at the 2025/2225-Hz tone pair
which is suitabie for simplex operation. Aiso, since the 300-baud speed of the 103 modems is no better than we can do over the phone, our
current activity is the coliection of Bell 202 compatible modems that operate at up to 1200 baud. These modems are becoming avaiiabie
on the surpius market and require no modification for operating haif-dupiex over the radio. They were chosen because they use the same
tamiliar FSK as both the 103 and RTTY moduiators but at a 1200/2200-Hz rate.

n March 17, 1980, the
Federal Communica-
tions Commission (FCC) per-
mitted the use of the
American Standard Code
for Information Inter-
change (ASCIl) in the
Amateur Radio Service.
Specifically, the FCC per-
mitted US radio amateurs
to transmit:
® ASCIl as defined in the
United States of America
Standards Institute (ANSI)
Standard X3.4-1968.
® Speeds up to 300 baud
between 3.5 and 21.25 MHz
using F1 emission.
® Speeds up to 1200 baud
between 28 and 225 MHz
using F1, F2, and A2 emis-
sion.
® Speeds up to 19,600 baud

B

on frequencies above 420
MHz using F1, F2, and A2
emission.

The above permission
was contained in the FCC'’s
Third Report and Order
under Docket No. 20777. It
represents a significant step
forward and marks the be-
ginning of a new era of data
communications on the
ham bands. Possibly, it will
play a part in a marriage of
personal computing and
amateur radio. It is not as
permissive as some had
hoped for in order to be
able to experiment with
speeds higher than those
permitted and to transmit
other codes, including
some not yet devised. We
look forward to additional

I

REPEATER (
RECEIVER —1 =&

[ answen |

RECEIVER

REPEATER
TRANSMITTER

ANSWER
TRANSMITTER

'DATA LDOP_AROUND

Fig. 1. Addition of an answer modem at the repeater with
its received data echoed to its transmitter allows multiple
users to send and receive data using only originate

modems at their stations.
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action by the FCC along
these lines to liberalize the
rules on digital transmis-
sions in order to permit true
experimentation in the
Amateur Radio Service.

Outside the United
States, the use of radio tele-
printer codes other than
Baudot (otherwise known
as the Murray code or the
International Telegraph Al-
phabet No. 2) varies from
one country to another.
Many have no regulatory
mandate for the use of the
Baudot code in the first
place. Amateurs in other
countries with import or
monetary restrictions may
have difficulty obtaining
modern equipment employ-
ing ASCI!. In Great Britain,
amateurs can use any radio-
teletype (RTTY) code de-
fined by documents of the
International Radio Consul-
tative Committee (CCIR),
according to a Home Office
interpretation obtained by
the Radio Society of Great
Britain.

In September, 1978, Ca-
nadian amateurs were giv-
en permission to transmit
computer data in packet
form on frequencies above
144 MHz under a new class
of license called the
Amateur Digital Radio

Operator’'s Certificate. Ca-
nadians have subbands
221.0 to 223.0 and 433.0 to
4340 MHz reserved exclu-
sively for packet transmis-
sions.1. 2.3, 4

While ASCIl was origi-
nated in the United States,
it is well on its way toward
becoming the world stan-
dard computer and RTTY
code. It also is known as In-
ternational Standard 646 —
ISO code (Reference 2)—
and International Tele-
graph Alphabet No. 5. Like
the Morse code, variations
of ASCII exist for the alpha-
bets of other languages in-
cluding Cyrillic, Kata Kana,
Arabic, Hebrew, Greek, and
special letters used in Scan-
dinavian languages.> As in
the US, it is a sure bet that
radio amateurs in other
countries will be among the
first to use personal com-
puters. Many industrialized
countries have home com-
puter stores. So, it is only a
matter of time before
everything falls into place
for the marriage of amateur
radio and computers on a
worldwide basis.

As soon as ASCIl became
legal” in the US, a number
of amateurs went on the air
to try out the new mode. In
the Washington DC area,



YAESU FT-207R OWNERS

AUTO SCAN MODULE AND BATTERY
SAVER KIT

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

}‘M‘« FT-207R BATTERY SAVER KIT
\,\‘&.& MODEL BS-1$14.95

WRITE FOR CLUB DISCOUNTS

“No more dead batteries due to
memory backup

*30% less power drain when
squeiched

“‘Simple to install; step-by-step
instructions and parts included
*4 mA memory backup reduced
to 500 AA.

*45 mA receiver drain reduced
to 30 mA.

*Improved audio fidelity and
loudness.

COMMENTS ON THE AS-1:

Enjoy hands-iree automatic band
scan with your FT-207R. The Model
AS-1 provides true scan resume
when the carrier drops off. The AS-1
fits in the bottom of the rig with
plenty of room left for tone squelch
boards. Hundreds of satisfied
users say: “The AS-1 is a real win-
ner! Exactly the missing feature
needed. | use the auto-scan mode
most of the time and get added en-
joyment from my rig.”

COMMENTS ON THE BS-1:

"l was just about to give my FT-
207R away, when | decided to give it
one last chance, and | ordered the
BS-1 battery saver kit. Well, it made
all the difference in the world. |
can't believe it is the same rig. |
used to carry around an extra bat-
tery pack all day, but now my batter-
ies last about twice as long. | no
longer have to worry about dead
batteries. | used to worry about
turning the memory off to conserve
power, but with the BS-1 it doesn't
matter any more. The audio has im-
proved, and | really like my rig
again.”

ENGINEERING CONSULTING
P. 0. BOX 94355 v 400
RICHMOND, B. C. V6Y2A8, CANADA

INTRODUCING THE

CES 500SA
SIMPLEX
AUTOPATCH

The First Atfordable
Private Phone Patch

As described in 73 Magazine, 6/81.

Now, for the first time! Every amateur
operator can enjoy the un/>arallelled freedom
of a private phone patch In an economical
package.

The dramatic new CES 500SA Autopatch Is all
the equipment you need to patch an FM base
station to your home or other telephone line,
without expensive repeaters, cavities, or other
equipment. Connections with any standard
FM base station are rapid and simple.

Bypass the congestion and expense of shared
repeaters — break through to greater privacy
and convenience with the new CES 500SA
Autopatch

COHERENCE IN
COMMUNICATIONS TECHNOLOGY

CES

COMMUNICATIONS ELECTRONICS
SPECIALTIES, Inc.
PO. Box 507

Winter Park, Fiorida 32790
Telephone: (305) 645-0474

" MFJ SWR/ |
WATTMETERS

MFJ HF SWR/Wattmeter
reads SWR, forward, reflect-
ed power from 1.8-30 MHz.

$4995

MFJ-814

New low cost inline HF SWR/Wattmeter.
MFJ-814 lets you monitor SWR, forward
reflected average power in 2 ranges from 1.8
to 30 MHz. Read 200/2000 watts forward,
20/200 watts reflected power. SWR, 1:1-6:1
Easy push-button switch operation: has power/
SWR, high/low range, forward/refiected push-
button switches. SWR sensitivity control.
Lighted meter (requires 12V). Rugged alumi
num eggshell white, black cabinet. 6'ex3%ax4%".
$0-239 coax connectors, 2 color meter scale

MFJ VHF SWR/Wattmeter/
Field Strength Meters

$2995

MFJ-812

New low cost VHF operating aids.

MFJ-812, $29.95: Read SWR from 14 to
170 MHz to monitor antenna and teedlines

Read forward and reflected power at 2 meters
(144-148 MHZ). 2 scales (30 and 300 watts).

Read relative field strength from 1 to 170
MHz. Binding post for field strength antenna

Easy push-button operation: has forward/re-
flected and SWR/field strength push-buttons.

Aluminum eggshell white, black cabinet.
4'x2"ax2%". S0-239. 2 color meter scale

MFJ-810, $24.95: similar to MFJ-812 less
tield strength function

MFJ “Dry” 300 W and
1 KW Dummy Loads.

56495 52695

MFJ-262 MFJ-260

Air cooled, non-inductive 50 ohm resistor in
perforated metal housing with S0-239 connectors
Full load for 30 seconds, de-rating curves to
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 to
30 MHz, 1.5:1 for 30:160 MHz. 2'/2x22x7"
MFJ-262 (1KW). SWR 1.5:1-30 MHz. 3x3x13".

MFJ-10, 3 foot coax with connectors, $4.95

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 ont
side continental USA and in Mississippi. .- 47
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most radio amateurs in-
volved with computers had
equipped themselves with
modems (modulator-de-
modulators) for communi-
cation on the phone lines.
Baudot operation on 2
meters had been dead for
about a year in anticipation
of the FCC’s ruling. Eigh-
teen stations were ready to
go during the first hour that
ASCIl was allowed; 14 sta-
tions made successful two-
way ASCll contacts. We
have heard scattered re-
ports of 2-meter ASCII ac-
tivity from other areas of
the country. On the high-
frequency (HF) bands, a
number of stations were on
the air using 110-baud
ASCIl on the RTTY frequen-
cies. Many amateurs who
wanted to get on ASCII as
soon as possible did not
want to reconfigure their
stations until the details of
the FCC ruling were known.
We hope to see them on the
air soon.

Technical Standards

Comments on Docket
20777 on file in the FCC
public reading room in-
dicated that the writers
favored three basic ap-
proaches, divided almost
equally. About a third said
the bandwidth should be
limited. Another third sug-
gested that speed be
regulated. The remaining
third took the FCC to task
for trying to regulate some-
thing best left to self-
policing amateurs. The FCC
decided to regulate speed.
On other particulars, the re-
spondents suggest that the
FCC forget about specifying
the parity bit because home
computers tend to ignore it.
They recommended mak-
ing both synchronous and
asynchronous transmission
legal to permit experimen-
tation. Finally, they recom-
mended that the bit order
be from the least to most
significant bit according to
common practice.

You will note that there
are no restrictions imposed

by the FCC on use of the
parity bit, the number of
stop bits, the use of syn-
chronous or asynchronous
transmission, the bit order,
the maximum frequency
shift for F1 emission, or the
modulating tones for F2 or
A2 emissions. These mat-
ters are open to experimen-
tation and will evolve ac-
cording to the needs and
preferences of amateurs.

For starters, most ama-
teurs will completely ignore
the parity bit. In many
cases, stations will transmit
a parity bit, but the receiv-
ing stations will not process
it. However, some agree-
ment on the use of the pari-
ty bit is desirable because
this feature can help reduce
transmission errors. The
number of stop bits will
likely be 2 for 110 baud and
1 for 300 baud and up. Two
stop bits are needed by a
number of ASCII printers
which operate at 110 baud.

Most amateurs will use
asynchronous transmission
to begin with because of
the availability of asyn-
chronous equipment. Syn-
chronous ASCI| transmis-
sion is an interesting area
for amateur experimenta-
tion. The bit order is likely
to remain least significant
bit to most significant bit.
Frequency shifts and
modem tones for amateur
ASCIl transmissions are
unlikely to settle down for
quite some time. Amateurs
presently are using modems
of the type used for Baudot
RTTY and those designed
for telephone line com-
munications between com-
puters.

On the phone lines, the
data communications con-
vention for personal com-
puters is to use a modem
which uses Bell Telephone
103/113 standards. This per-
mits serial, asynchronous,
full-duplex communication
at speeds up to 300 baud on
the telephone line. It uses
audio frequency shift key-
ing (AFSK) FM with frequen-
cy assignments as shown in
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FROM MODEM RECEIVER

REPEATER o—| CARRIER
RECEIVER " DETECT
AXD

s12v

? 3

33K

MODEM TRANSMITTER

125uF <

Yo 2K

TONE
ENABLE ||
|——- X0

REPEATER
TRANSMITTER

2v

Fig. 2. An RC combination with an emitter-follower slows
down the carrier-detect signal from the receiver so that at
least 4 seconds of carrier are required before the modem

transmitter is activated.

Table 1.

Bell 103/113-compatible
modems are available for
personal computers in sev-
eral different forms. One is
the originate-only modem,
the cheapest type, which is
all one needs to originate
calls to other computers.
Originate-only modems use
the “Originating End” tones
given in Table 1. Another is
the answer-only modem for
computers which never
make outgoing calls. The
third variety is the origi
nate/answer modem which
can handle calls either way.

Separate for the moment
the modem function from
that of coupling to the tele-
phone lines. The least ex-
pensive route is to use an
acoustical coupler which
mechanically connects to
the telephone handset.
Home-brew acoustical
couplers can be made from
small transistor radio
speakers and spray-can
plastic caps. A direct con-
nection to the telephone
lines can be made by means
of an FCC-approved tele-
phone data coupler, which
is considered a must for
modems with answering
capabilities.

These modems and data
couplers are now readily
available to home comput-
erists and will, no doubt,

Function
Transmit

Receive

Originating End
1070-Hz space
1270-Hz mark

2025-Hz space
2225-Hz mark

have an impact on the stan-
dards to be employed by ra-
dio amateurs. The extent to
which this will replace exist-
ing amateur radio FSK key-
ers and converters or tuning
units (let's just call them
modems) deserves some
thought

HF ASCII RTTY

It seems likely for two
reasons that there will be a
mixture of ASCIl and
Baudot on the HF bands for
a while, using existing RTTY
modems. One is that some
of the non-US amateur
RTTYers find it difficult to
obtain ASCII gear initially
Another is that the average
HF RTTYer has hundreds of
dollars invested in a good
modem designed to copy
through the noise, in-
terference, and fading en-
countered on HF. HF RTTY
modems are far better in
this respect than most Bell
103/113 modem designs. So,
it would be a step backward
to ditch a well-engineered
HF RTTY modem in favor of
one designed for use on the
telephone line. Never-
theless, some 103/113-type
modem operation on the
HF bands is to be expected,
and the 200-Hz shift
employed might not be too
difficult to live with.

RTTY modems such as

Answering End
2025-Hz space
2225-Hz mark

1070-Hz space
1270-Hz mark

Table 1. Bell 103/113 modem frequencies.



STILL MORE
USABLE ANTENNA
FOR YOUR
MONEY ...

PLUS 30 Meters!

Butternut's new HFBV
|| automatic bandswitching
4 vertical lets you use the
entire 26-foot radiator
| on80/75, 40, 30,20 and
I 10 meters (full quarter-
wave unloaded perform-
H ance on 15 meters). No
lossy traps. Butternut's

exclusive Differential

'l Reactance Tuning” cir-
{|| cuitry uses rugged ce-
51 ramic capacitors and
¥t large-diameter self-sup-
porting inductors for
radiation efficiency and
DX performance un-
matched by conventional
multiband designs of
comparable height

| For complete information

‘ concerning the HF6V &
other Butternut products

I see your dealer or write
for our free catalog.

N

&[>\ BUTTERNUT
Q ELECTRONICS
‘3‘, co.
BOX 356E Rte. 2

GARY AIRPORT
SAN MARCOS, TX 78666

HI-Q BAL%?JN

¢ For dipoles. yagss. inverted
vees & doublets

¢ Replaces center nsulator O' ,/\)

¢ Puts power in antenna v !3

* Broadbanded 3-40 MHz .

« Small, lightweight and HiI-Q
weatherproof Balun

+ 11 impedance ratio

* For full legal power and more

* Helps elminate TVI

e With SO 239 connector

$10.95 g
HI-Q ANTENNA

CENTER INSULATOR
Handtes full legal power
and more

,,j
§ 35.95 With SO 239 connector

HI-Q ANTENNA
END INSULATORS

Rugged, lightweight, injec-
tion molded of top quality
material, with high dielec-
tric qualities and excelient
weatherability. End insula-
tors are constructed in a
spiral unending fashion to
permit winding of loading
colls or partial winding for
tuned traps.
May be used for
o Guy wire strain insulators
e End or center insulators for
antennas
» Construction of antenna load
ng coils or muliband traps

DIPOLES

Smalt. rugged. lightweight
weatherproof

Replaces center insulator

$4.95

Parent Mo
4091330

WITH MI-Q
PRICE WITH CENTER
MOOEL  BANOS LENGTH  MI-Q BALUN  INSULATOR
Dipoles
D-80 80,75 130 $2895 $24.95
D-40 40,15 66 25.95 21.95
D-20 20 33 2495 20.95
D-15 15 22 23.95 19.95
D-10 10 16 22.95 18.95
Shoriened dipoles
SD-80 80,75 90 31.95 27.95
SD-40 40 45 28.95 24.95
Parsilel dipoles
PD-8010  80,40,20,10,15 130 39.95 35.95
PD-4010 40,20,10,15 66 33.95 29.95
PD-8040 80,40,15 130 35.95 31.95
PD-4020 40,20,15 66 29.95 25.95
Oipoie shorieners - only. same as Included in SO models
S-80 80,75 $11.95pr
S-40 40 $10.95 pr

All antennas are complete with a HI-Q Balun or HI-Q
Antenna Center insulator, No. 14 antenna wire, cer-
amic Insulators, 100 nylon antenna support rope (SD
models only 50) rated for full legal power. Antennas
may be used as an inverted V and may also be used
by MARS or SWLs.

Antenna accessories—available with antenna orders
Nylon guy rope 4504 test 100 feet $3.49
Ceramic (Dogbone Type) antenna insulators .70 pr
S0-239 coax connectors 55

All prices are postpaid USA 48
Available at your favorite dealer or order direct from

Dealer Inquinies Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121

MR )
SHORTWAVE
ACCESSORIES

NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception of out-

side long wire.

Rivals long
wires
$7995
MFJ-1020 NEW INDOOR ACTIVE ANTENNA
sits on your desk ready to listen to the world
Rivals,_can often exceed,_reception of outside
long_wire. Umque Tuned Active Antenna mini
mizes intermod, provides RF selectivity, re
duces noise outside tuned band. Also use as
preselector for external antenna. Covers 300
KHz to 30 MHz in five bands. Adjustable tele
scoping antenna. Controls: Tune, Band Selector
Gain, On-Ott/Bypass. LED. FET, bipolar circuitry
Phono jack for external ant. 6x2x6 inches
912 VDC or 9 V battery for portable use

110 VAC with optional AC adapter, $9.95

39995

MFJ-1040 RECEIVER PRESELECTOR. Improves
weak signal reception, rejects out-of-band sig
nals, reduces image response, 1.8 to 54 MHz
Up to 20 db gain. Low noise MOSFET. Gain
control. Bandswitch. Can use 2 ant., 2 rcvrs
ON-OFF/Bypass. 20 db attenuator. LED. Coax,
phono jacks. 8x2x6 in. Also for XCVRS to 350
watts input. Auto bypass. Delay control. PTT
jack. MFJ-1045, $69.95. Same as MFJ-1040,
less attenuator, xcvr auto bypass, delay control,
PTT. Use 1 ant, 1 rcvr. 5x2x6 in. 9V bat. Both
requires 9-18 VDC or 110 VAC with optional

AC adapter, $9.95

$8995 S—

/- NI) BURLD KAFLGRER 11

MOBILE SWL CONVERTERS to hear the short
wave world while you drive. MFJ-304 (569.95)
covers 19, 25, 31, 49 meter bands. MFJ-308
($89.95) adds 13, 16, 41, 60 meters. Two
dual-gate MOSFETS give excellent sensitivity,
selectivity with car receiver. Push button band
selector. Tune with car radio. Plugs between
antenna and radio. 12 VDC. 304 is 5Vax1Vx4"
308 is 6Yax1'x5" Free catalog.

MFJ-10, 3 foot coax with connectors, $4.95.

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. ,-a7

M ENTERPRISES,
INCORPORATED

\_Box 494, Mississippi State, MS 39762




ACOUSTICALLY
COUPLE TO
ORIGINATE
RECEIVER

COUPLE TO
—————= ORIGINATE
RECEIVER

5 J
Fig. 3. A 555 oscillator at 2225 Hz can be used to fool an
originate modem into thinking it is connected to an answer

modem so that it will enable its transmit tones while
operating half duplex. This is not required if a minor

change inside your originate modem can be tolerated.

the ST-6 can be modified
easily to handle both ex-
isting RTTY tones of
2125-Hz mark and 2295-Hz
space and 103/113 tones by
retuning audio filters. Clear-
ly, a contest of wills and
pocketbooks is in the offing
before this incompatibility
is resolved. Our feeling is
that the old 170-Hz shift
should be kept for those
stations still running
60-wpm Baudot and that
200-Hz shift will be used for
110- and 300-baud ASCII.

ASCII RTTY via OSCAR
Satellites

OSCAR satellites present
a special problem for
RTTYers for either ASCIIl or
Baudot. The managers of
the satellites do not like any
type of FM (such as FSK) to
be used because the signal
has a 100% duty cycle.
They prefer lower duty-
cycle signals that are keyed
on and off in order to keep
overall loading on the
satellite within reasonable
levels. Thus, any RTTY
modem for communica-
tions via OSCAR satellites
should be capable of on/off
keying. Because of noise
characteristics, for equal
results a good on/off-keying
RTTY demodulator needs
to be a bit more sophisti-
cated than its FSK counter-
part. For the 1980s, an
on/off keying capability
will be a must for RTTY
modems.

VHF/UHF ASCII RTTY
In contrast to HF and
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OSCAR RTTY, we expect to
see ASCII with Bell 103/113
tones dominate VHF/UHF
RTTY. This seems fairly cer-
tain because of the decline
in Baudot RTTY activity on
the VHF/UHF bands in re-
cent months

As noted earlier, the
cheapest way of com-
municating with a com-
puter is to use an originate
modem. Manufacturers’
surplus originate modems
are available for as little as
$25. This works fine if the
originating station connects
with another station which
has an answer modem. An-
other look at Table 1 will
convince you that two
originate modems cannot
talk to each other. The
same is true of two answer
modems. Those with origi-
nate/answer modems can
talk to anyone; indeed, this
is the case with many com-
puter owners

Modem Translator
Experiments

A scheme was needed to
make two originate mo-
dems compatible. The solu-
tion: placing a modem
translator at the WD4IWG/R
2-meter repeater which
serves the Washington DC
area RTTYers and amateur
radio computer enthusiasts.
Just as the repeater oper-
ates on two radio frequen-
cies to translate incoming
signals to the correct out-
put frequency, the transla-
tor modem changes incom-
ing audio tones from origi-
nate modems into answer
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modem tones on the re-
peater output. As a result,
all originate modem:s listen-
ing to the repeater output
are able to copy all signals.

The advantages of this
scheme are:

® Uses exactly the same
modems as used over tele-
phone lines.

® Requires no special,
unique hardware.

® Eliminates the need for
the more expensive answer
modems at all stations.

® Regenerates data at the
repeater, realizing some im-
provement in signal-to-
noise ratio.

® Does away with the prob-
lem of who is originating
and who is answering,
which normally is needed in
duplex modems

Implementation: Hard-
ware installation was fairly
simple. An answer modem
initially was connected as
shown in Fig. 1. The lines re-
quired to the repeater were
an audio tap off the receiv-
er and a tap into the trans-
mitter audio line. The re-
ceived data line coming out
of the modem receiver was
then echoed back into the
modem transmitter so that
an exact replication of all
data present on the repeat-
er input was reproduced on
the repeater output.

The only other signal re-
quired is an enable signal to
tell the modem when to ini-
tiate its transmit tones. This
was done in the initial in-
stallation by simply taking
the received data carrier-de-
tect line, delaying it up to
five seconds with an emit-
ter-follower and a capac#
tor, and using that to drive
the transmit enable line of
the modem transmitter.
With the resetting diode
shown in the circuit of Fig.
2, any momentary loss of
carrier would reinitialize
the five-second turn-on
delay, thereby preventing
the transmit tones from
coming up on anything but
a valid signal. The controls
as described above make

the modem an autonomous
device requiring nothing
but power and the two
audio connections.

Controls: Later, addi-
tional control circuitry was
added to disable the func-
tion entirely. This is needed
during periods of experi-
mentation with other types
of modulation on the
repeater and to aid repeater
troubleshooting. A final
refinement was to use the
data carrier detect to open
up the repeater audio line
between the receiver and
transmitter. This ensures
that noise on the signal
received at the repeater is
not added to the transmit-
ter output.

Installation: To minimize
repeater maintenance prob-
lems, the answer modem
described here was pack-
aged in modular form. A
separate ac power supply
was included in the mod-
ule.

One Hitch: There is a
minor problem with the
scheme described here due
to the manner in which
commercial originate mo-
dems operate. Many origi-
nate modems wait for the
receipt of the answer car-
rier before the originate-
transmit tones are enabled.
This is done by sampling
the receive carrier-detect
line in the originate modem
and looping it back to the
originate-transmit enable.
This feature poses no prob-
lem for a station while
receiving because it will
hear the answer tones being
transmitted by the repeater.
But, on transmit, since the
receiver is most likely
disabled, the originate mo-
dem will not hear the
answer tones. Fortunately,
this is a wiring change only
for those individuals who
are using surplus or home-
brewed gear. They can wire
the modem-transmit tones
to come on only when the
radio transmitter is keyed
on. For the casual user who
has a nice expensive com-



mercial modem that should
not be attacked with the
soldering iron, there is
another way to coax a mo-
dem into originating tones
first. A simple switch in-
serted into the carrier-
detect line to enable or
disable this function is a
solution. Another one is to
use a 555 timer in an oscilla-
tor circuit to generate
2225-Hz tones to fool the
modem into thinking it is on
line. These tones may either
be hard-wired or acoustical
ly coupled into the modem
during transmit to enable
the originate transmitter. A
possible circuit is shown in
Fig. 3 and can be construct-
ed for less than $2

Conclusions

FCC approval of ASCII
will be a boon to amateur
radioteletype activity, espe-
cially on the VHF/UHF
bands. It should help not
only to get back some
RTTYers who drifted off to

play with computers, but
also to stimulate some
computerists to become
hams

The repeater modem
translator described above
has been in place since
March, 1979. It is an inex-
pensive way to permit use
of existing originate-only
modems. Il
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CLOCKS & KITS
SEE THE WORKS CLOCK

Our Easiest Clock To Assemble

Six digits LED clock. 12 or 24 hour
format. Attractive clear plexiglas
stand. Kit is complete including pre-
cut and drilled plexiglas stand and alt
hardware. Size: 6” H x4-1/3" W x 3" D
Model 850 $29.95
Model 850 WT (Factory wired & tested) . .
$39.95
Now available with GREEN LEDs
Model G850 $39.95
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6 DIGIT CLOCK KIT

12 or 24 hour format. Six large .5"
digits. 50/60 hz operation. Kit is
complete with attractive plexiglas
cabinet.

Model 5314

Model 850

Model 5314

MOBILE CLOCK KIT

6 Digit LED disptay. 12 or 24 hour
format. Will operate 12 VDCor 12VAC.
Accurate crystal time base. LED
display turns off and on with ignition if
desired. Kit is complete with cabinet
and 4 way mounting bracket.

Model 2001R

Model 2001 ($27.95 in qtys. of 3 or more)

60 HZ CRYSTAL TIME BASE

Enable your digitat clocks to run on DC power.
Model TB-1

VEHICLE INTRUSION ALARM

Easy to assemble and instalil, this kit offers options not
normally found in other alarm systems. Hidden switch
mounts under the dash. Kit has provision of sensors and
remote control switch. Programmable time delays for exit,
entry and alarm periods. Basic hook-up utilizes the dome
light circuit activating when doors are opened. The alarm
will drive a siren or pulse horn ata 1 HZ rate. Not prone to
false alarms due to reliable CMOS circuitry. No
external switch required. Complete kit with easy to follow
instructions and diagrams.

Model ALR-1

Model ALR-1WT (wired & tested)

(10% off if you buy 3 or more)
TERMS: US & Canada add 5% shipping, handling & insurance
Foreign orders add 10% (20% airmail). Orders under $20.00 add
$1.50 extra handling. COD add $2.00. Visa/Mastercard welcome
Ohio residents add 4'4% sales tax

Prices subject to change without prior notice.
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The Radio Shack
Pro-2002 Scanner

— a look at the Shack’s latest

! hen any manufac-
turer bills a new rig
as the “ultimate scanner,”
naturally I’'m skeptical. I've
seen several of the new syn-
thesized receivers which
are promoted as being ca-
pable of receiving every-
thing under the sun. They're
usually rehashed versions
of the lower-priced rf pack-
ages with some gingerbread
knobs and switches added
for color. These units are
almost invariably full of
bugs and prone to breaking
down about one week after
the warranty expires, so
when Radio Shack an-
nounced the introduction
of their new microproces-
sor-based scanner, | viewed
it with anxious, but cau-
tious, optimism.

The Realistic Pro-2002 is
Radio Shack’s latest addi-
tion to its line of scanners
and is a replacement of the
Pro-2001. It is cosmetically
similar to its predecessor,
being housed in the same-
dimension case, but this is
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where the similarity ends.
The 2002 is a totally new
concept for Realistic and
contains several features
unique in scanner technolo-
gy. The rig is microproces-
sor-based and all functions
are accessed via the 30-key
front-panel keyboard. It
covers the 30-50 MHz VHEF-
low, 108-136 MHz aircraft,
138-174 MHz VHF-high, and
410-512 MHz UHF bands.
Fifty channels may be
stored in five banks of 10
each, as well as five search
ranges, with individual de-
lay, lockout, and priori-
ty options. Volume and
squelch rotary controls are
large and conveniently lo-
cated. Logging indicators
are provided for easy return
to a desired setting. A
12-hour digital clock with
am/pm indicator is becom-
ing a standard feature in
programmable units and is
present on the 2002. Other
useful functions are select-
able scan/search speeds, di-
rectional search, scan and
manual controls, external
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speaker, antenna, and tape-
out jacks. A 120-V-ac cord is
built in and a jack for 12 V
dc is provided along with
cables and mobile mount-
ing bracket.

Due to the complexity
and uniqueness of the Pro-
2002, | will attempt to cov-
er its features and func-
tions individually rather
than collectively.

Frequency Coverage

The 2002 has one of the
most enviable frequency
repertoires in the scanner
industry. Bands covered are
30-50 MHz in 5-kHz incre-
ments, 108-136 MHz in 25-
kHz increments, 138-174
MHz in 5-kHz increments,
and 410-512 MHz in 12.5-
kHz increments. That's a
total of 4000 low-band,
1120 aircraft, 7200 high-
band, and 8160 UHF chan-
nels, or 20,480 discrete fre-
quencies! Notice that
among these bands are in-
cluded 138-144 and 410-420
MHz ranges, used by the US

Government, which cannot
be directly received by any
other commercially avail-
able searching synthesized
scanner.

Searching/Scanning
Functions

A maximum of 50 chan-
nels may be programmed
into the memory of the
scanner. Channels are pro-
grammed into the unit via
the 30-key color-coded
front-panel keyboard and
are stored in banks of 10
channels. These banks may
be selectively scanned or
locked out during scanner
operation by using the ap-
propriate bank-select
key(s). Banks are labeled 10,
20, 30, 40, and 50. For exam-
ple, bank 30 would contain
channels numbered 31
through 40. In addition to
storing channels to be
scanned, these bank-select
keys also perform double-
duty as keys for selecting
search ranges. Up to five
ranges may be programmed
into positions S$1 through S5.



Both the speed and direc-
tion of the searching may
be controlled. To initiate a
search, the user enters the
lower and upper search
limits of the desired range
and selects either the up-
ward or downward direc-
tion. Direction may be
changed at any time during
the search. Search speeds
of 3 or 8 channels/second
may be selected by using a
toggle-action push-button
control. Once programmed,
search ranges remain mem-
orized even when the unit is
turned off or unplugged,
provided the 9-V-dc backup
battery is installed. Ranges
may be selected or locked
out using the bank/search-
select keys. If two or more
search ranges are pro-
grammed and locked in, the
microprocessor will search
through all ranges sequen-
tially. For example, if range
$1 is programmed to search
154-158 MHz and range S2
is programmed to search
453-456 MHz, the unit will
begin to search at 453 MHz
after it has finished 154-158
MHz. If any other ranges
are programmed and locked
in, the searching will con-
tinue through these other
ranges. Upon searching the
last range in the sequence,
the unit will repeat the
search beginning at the first
range. If only one of the
five ranges is programmed,
searching will repeat over
this range only.

Scanning is controlled by
using keys labeled scan,
manual, delay, priority, and
lockout. Manual channel
selection may be achieved
by either stepping through
the channels with the
manual key or by selecting
a particular channel with
the digital keyboard

Lockout serves to elimi-
nate a particular channel or
channels from the scanning
repertoire. Delay is used to
add a three-second delay
onto selected channels
after a transmission is
received and prior to the
resumption of scanning.

The priority key is used to
assign priority status to one
of the scanner’s 50 chan-
nels. When a channel has
been given priority, this fre-
quency is sampled once
every three seconds, for a
period of 100 milliseconds,
regardless of other scanner
activity. If a signal is re-
ceived during the priority
sampling, the receiver im-
mediately switches to this
frequency for the duration
of the message.

The scan rate is select-
able at either 3 or 6 chan-
nels/second. For a rig with
up to 50 channels to sam-
ple, this is too slow. Ideally,
the rates should be select-
able at either 15 or 20 chan-
nels/second. With the ex-
isting scan rate, however,
I’'ve found it to be practical
to scan no more than 20
channels (two banks) at one
time.

Miscellaneous Features

The digital readout dis-
play is comprised of seven-
segment green LEDs and
provides information con-
cerning whether the unit is
in the scan, manual, search,
or program mode, if a chan-
nel is programmed with a
delay or lockout, if the unit
is in the priority mode, and
which is the priority chan-
nel. Also indicated are
which channel/search
banks are active or locked
out, channel numbers, and
a seven-digit frequency
readout.

The frequency display
also doubles as the readout
for the digital clock, in-
dicating hours, minutes,
and seconds. The clock,
which operates in the
12-hour mode, requires con-
tinuous ac or dc current to
operate. Should power be
interrupted or cut off, the
display continuously flash-
es “E00.00.00” until repro-
grammed with the correct
time. The clock cannot be
programmed to automati-
cally turn the scanner on or
off at a desired time; it isn’t
a clock-radio.

Should the user desire to
conserve power when oper-
ating the scanner from a
battery, a switch is provid-
ed on the rear panel to dis-
able the clock. The clock
may be displayed anytime
simply by pressing the
clock key.

In order to stop the rig
during the search mode, a
monitor key is provided
This control also places a
particular frequency from
the search range into a
special memory for future
reference or transfer to one
of the scanner’s regular
channels

A mobile mounting
bracket is provided in order
to permit installation in a
vehicle. A unique three-
wire dc power cable is also
included, consisting of
black, brown, and red leads.
The black cable is connect-
ed to negative ground and
has an in-line connector for
easy removal of the scan-
ner. Red is connected to
+12-V-dc continuous
power source, and the
brown lead is connected
to +12-V-dc accessory
fuse box terminal. (The
purpose of the second
+12-volt connection is for
memory retention and
clock circuits.)

A single external anten-
na terminal is provided,
which is a decided advan-
tage to the dual VHF/UHF
inputs on previous Realistic
models.

Rf Comments,
Specifications

While the scanner is de-
signed with both AM detec-
tion and FM quadrature de-
tector, the two circuits do
not function simultaneous-
ly on all bands. FM signals
are received on all bands
except the 108-136 MHz air-
craft range, which is only
received in the AM mode.
The AM detector does not
function on any frequency
outside this band.

The Radio Shack Pro-
2002 was added to its Real-
istic line of scanners this

vear and is a replacement
for the excellent Pro-2001
While the 2001 covered on-
ly the conventional VHF-
high/low and UHF bands
(FM only) with 16 channels,
it did so with overall sen-
sitivity and audio clarnty
superior to the Pro-2002. On
the specification sheets,
both are listed as having the
same sensitivity for VHF-
high/low and UHF bands. In
operation, however, the
2002 cannot receive and re-
produce signals with the
same clarity as its predeces-
sor. Moreover, when field
tested in mobile operation,
the Pro-2002 had a high
amount of static and igni-
tion noise. Under the same
conditions, the Pro-2001 re-
ceived very little such inter-
ference. Another disturbing
point is the reception of im-
ages and interference in the
VHF-high band, especially
in metropolitan areas with
heavy signal density.

It is unfortunate that,
with all the features the
Pro-2002 includes, the rig
doesn’t have a better rf
package inside. If its receiv-
er circuitry performed as
well as that of its predeces-
sor, the Pro-2002 would be
superb. Nevertheless, the
unit’s frequency coverage
alone places it in a category
by itself, and VHF-high
band sensitivity is very
good.

Should Radio Shack
choose to re-manufacture
the Pro-2002 and improve
the VHF-high image rejec-
tion, UHF sensitivity, and
scanning/searching rates,
the results would be truly
appreciated by serious
monitor enthusiasts. Such
a revamping was done by
Radio Shack wunder simi-
lar circumstances with
the DX-300 communica-
tions receiver.

The Pro-2002 program-
mable AM/FM scanning
receiver is available from
Radio Shack, One Tandy
Center, Fort Worth, TX
76102. Reader Service num-
ber 479 @
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What is

WB6Y XY
Doing?

D @ ] Working a

DX station? No

Keeping a
SKED? No

Rag
chewing? No

WB6YXY is completing the final phase in the stringent quality control
procedure that every Cubic Communications product goes through: An
On The Air Test!

We are not content to accept the fact that each transceiver goes through at
least 30 quality control checks during manufacturing, or that each radio is
given a 72 hour Burn-In, or that every transceiver must pass the torture of
the Shake Table. We at Cubic feel that the ultimate test is to put each unit
on the air and have it put through its paces by one of many hams on our
staff. We could, as many of our fine competitors do, only warehouse & re-ship
to the dealers with the hope that the equipment will work. That would be
cheaper. However, Cubic Communications is building equipment for hams
by hams and when one of our staff has a QSO with a Cubic owner, they want
to feel confident that everything that could be done, was done to assure

satisfaction.
@ CUBIC COMMUNICATIONS
A member of the Cubdic Corp lamily of
305 Airport Road, Oceanside CA 92054 (714) 757-7525 ~70
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Dual VFOs Give You Two Radios for the Price of One!

Competitively priced, qality
American design and construction
by Cubic . . . aleader for 3 dec-
ades in defense and commercial
electronics

Features:

All band coverage including WWV
and the new WARC bands

DUAL VFO's each provide com-
plete band coverage. (You are not
limited to a single memorized fre-
quency)

235 Watts input, SSB and CW on
all frequencies

IF Passbanc Tuning nct to be con-
fused with ineffective “IF shift "

Utilizes an 8 pole filter which is
continuously variable for either
high pass or low pass.

CW Crystal Filter (optional),
400Hz 6-pole

Unlque Visual Disptay of
Passband

External Receive Antenna Jack
allows separate transmit and
receive antennas

Tunable Notch Filter when com-
bined with passband tuning,
provides the ultimate in removing
interference

Full or Semi CW Break-In

Selectable hard/soft keying
makes the difference in pile up

Continuously Variable AGC lets
you hear the weak signal which
would normally be masked by
strong adjacent channel inter-
ference

Logrithmic Speech Processor

AF, RF and IF Gain Controls to
provide an infinite selection of
receiver dynamics

4 Function Meter reads “S" units
in receive, and selects forward

power (calibrated in watts PEP),
reflected power, or ALC level in
transmit

Military Quality PC Boards of dou-
ble sided, plated through glass
epoxy material

Modulated Construction with PC
boards and assemblies intercon-
nected by plug-in strip line and
coaxial connectors. Chassis and
cabinet are of rugged steel con-
struction

Call or write for a Free Brochure

CuUBIC COVIMUNICATIONS

A member of the Cubic Corporation family of compames
305 Airport Road, Oceanside, CA 92054 (714) 757-7525

Complete System 103

PSU-6A
Power Supply/Speaker

ASTRO 103
Transceiver

1500Z-A
1500 Watt Linear
Amplifier

ST-28
2kW Antenna Tuner
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An Easy L-Meter

—you'll need a frequency counter

he measurement of

small values of induc-
tance often is difficult with-
out specialized (and expen-
sive) equipment. If, though,
you have a frequency count-
er, a handful of commonly-
available parts, and a bit of
ambition, the undertaking
is much simplified. If you
have a simple calculator,
the math takes only sec-
onds.

The idea is not mine. It
came from William Huff-
man N5CC, who asked me
to prepare an article on the
subject. Bill built the ancil-
lary device to be used with
a counter. The design is
straightforward and its con-
struction should present no
problem. A glance at Fig. 1,

which shows the schematic
wiring diagram, will reveal
a simple Colpitts oscillator.

This oscillator, which
should have excellent
short-term stability and
good long-term stability,
needs only the usual care in
construction. The two fixed
capacitors, constituting the
combination reactance-di-
viding network and capaci-
tance portion of the LC cir-
cuit, should be silver-mica
or, preferably, polystyrene,
for best stability.

As built by N5CC, the os-
cillator sits in a 12.5
cmX875 cmX7 cm (5”7 X
3” X2.75”) cabinet. The
Radio Shack 270-251 will

470K
FRO0IWF

l SR50uF =
=ov

AN00IuF

g

AN10000F
UNKNOWN
INDUCTOR

>~ 1000pF

TO COUNTER

Fig. 1. Colpitts oscillator. Any high-beta NPN transistor
should prove to be a reliable oscillator over a wide frequen-

cy range.
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give you room to spare. In-
ternally, the 9-V battery
shares space with oscillator
components. Externally,
the front panel holds a
push-to-make momentary-
contact switch and a pin
jack for bringing out the rf
signal. On top is a pair of
binding posts for attaching
the inductor to be mea-
sured.

To use it, connect a
counter to the rf output pin
jack. Then calibrate the os-
cillator.

If you have an inductor
of known value, this is a
one-shot action. However,
if you don’t (and most of us
don’t), you can do a fairly
accurate job by averaging a
number of marked induc-
tors. That’'s what | did. My
hellbox delivered up a num-
ber of rf chokes marked 47
uH and 56 uH. In turn, each
of these was attached to
the inductor terminals and
the resultant oscillator fre-
quency was measured by
the frequency counter. By
presuming an accurately
marked inductor, one can
compute a presumed value

for the internal capacitance
of the oscillator circuit.

Average a stack of these
and you have a figure that
quite probably is reason-
ably accurate.

Here are the simple math-
ematical steps to follow in
the computation of internal
capacitance:

4nifLC=1
C=1/4nf2L
C=1/39.478f3L

Let an inductor marked
47 uH be attached to the os-
cillator and the resultant
frequency be recorded (in
MHz). Presume it to have
been 1.032 MHz. Then, to
have capacitance ascer-
tained in picofarads, CpF=
1/39.478 X(1.032)2 X 47
X10—¢
=(1X10%/39.478 X
1.065 X 47
=(1X10%/1976
=0.000506 X 10° = 506.

Repeat this operation for
a number of marked induc-
tors and then average the
results. In my case, the av-
erage was very close to 500
pF, which seemed to be a



reasonable value consider-
ing the components in the
oscillator circuit.

Going back to our origi-
nal formula and using f in
MHz, L in Henrys, and C in
picofarads, we see that:

Ly=1/4n f2 C

Ly =1/39.478 £2 500
Ly=1/19739 f?

Ly = 0.0000506/f 2

Now let’s put an inductor
marked 56 uH, 5%, in the
oscillator. Its frequency
measured 0.9648 MHz
Dropped into the formula:

L = 0.0000506/(0.9648)*
Ly = 0.0000506/0.9308
Ly =0.0000543

LyH =543

If we presume the induc-
tor was correctly marked,
the accuracy of the formula
is confirmed. All you need
to remember for future
measurements IS one con-
cise formula:

L“H= 50~6/f2MHz~
There are a few precau-
tions to be observed. The

lead from counter to oscil-
lator affects frequency, so
it should be precisely the
same from calibration to
use

The developer, N5CC, rec-
ommends that several oscil-
lators be used for enlarging
the range of inductors to be
measured. His prototype,
which has 1000-pfF capaci-
tors in the LC circuit, works
best in measuring low-value
inductors. He suggests the
use of 10,000-pF capacitors
for inductors in the 1-mH to
1-H range

Note that the accuracy
of inductor measurement
hinges upon two factors
the accuracy of the fre-
quency counter and the
precise knowledge of the
calibrating inductor. The
former should present no
problem, but finding an in-
ductor of an exactly-known
value is not easy! Take con-
solation in the fact that its
use is required only once! ll

FAST SCAN ATV

L]
e
e

PACKAGE SPECIAL all
four modules $249 ppd

Order or Credit Card by mail.

P.C. ELECTRONICS

2522 PAXSON
ARCADIA, CA 91006

Maryann
WB6YSS

»See List of Advertisers on page 162

WHY GET ON FAST SCAN ATV?
® You can send broadcast quality video of home movies, video
tapes, computer games, etc, at a cost that is less than sloscan
e Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc
o DX is about the same as 2 meter simplex — 15 to 100 miles
ALL IN ONE BOX

TC-1 Transmitter/Converter . . .

Plug in camera, ant., mic, and TV
and you are on the air. Contains
AC supply, T/R sw, 4 Modules
below

PUT YOUR OWN SYSTEM TOGETHER

TXAS5 ATV Exciter contains
video modulator and xtal on 434
or 439.25 mHz., A
wired and tested

PAS
exciter for good color and sound
This and all modules run on
13.8vdc.............
TVC-2
420 to 450 mHaz.
ch 2 or 3
MRF901 preamp......$

FMAS Audio
standard TV
picture . .

SEND SELF-ADDRESSED STAMPED ENVELOPE
FOR OUR LATEST CATALOG INCLUDING:
Info on how to best get on ATV, modules for the builder,
complete units, b&w and color cameras, antennas, monitors,
etc. and more. 20 years experience in ATV
Credit card orders call {(213) 447-4565.

$ 399 ppd

modules
$ 89 ppd

10 Watt Linear matches

....$89 pdd
Downconverter tunes
Outputs TV
Contains low noise
55 ppd

Subcarrier adds
sound to the
3 ..$29 ppd

Check, Money

W60RG

COMPUTERIZED KEYER. .
CONTESTING, DX OR CODE PRACTIC

CASH
PRICE

$175.00'

MORSEMATIC
MM-1 KEYER
.GREAT FOR

LIST $199 95

CK-1 CONTEST
KEYER $129.95

KT-1 KEYER/TRAINER $129.95

ME-1 MEMORY EXPANSION

BOARD FOR MM-1 KEYER $59.95
MK-1 STANDARD KEYER $79.95
MT-1 MORSE TRAINER $99.95

ISOPOLE VHF ANTENNAS

iISOPOLE 144 OR 220 JR.
{1SOPOLE 144 OR 220 SR.

HANDHELD SPECIALS!

YAESU
KENWOOD
ICOM
TEMPO
TEMPO

*TR-2400 AND FT-207R - SPECIAL
~LIMITED OFFER—SUBJECT TO STOCK ON HAND

ALPHA AMPLIFIERS:
IN STOCK

ALPHA 374A $2185 00

ALPHA 78 $2865.00

ALPHA 76PA 3197500
C.D.E. ROTATORS

HAM IV ROTATOR $165.00

TAILTWISTER

WRITE FOR COMPLETE SPECIFICATIONS ON AEA
KEYERS OR ALPHA AMPLIFIERS

WE STOCK KENWOOD, ICOM AND YAESU

SEND $1.00 FORCATALOG AND USED LIST AND
WE WILL ADD YOU TO OUR MARLING LIST.

No Sales Tax in Montana.
CALLTODAY!
406-259-9554
‘CONI.EY RADIO SUPPLY

318 N.
BILLINGS, MT 59101

AC. SUPPLY
$1495
AC-2 350 Ma.
$9.95

$29.95
$39.95

FY-207R $289.95
TR-2400 $299.95
IC-2AT $239.95
S1-T $249.95
81 $229.98

$2386.00

16TH ST.,
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WE’RE ROLIN ...
IN CRYSTALS!

2 Meter Crystals — $3.95 each
(10 or More — 83.50 each)

Quick Delivery

We Stock Crystals For:

Clegg Drake lcom
Kenwood Midland Regency
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J. 08812

201-469-1219

(We Also Accept Orders For Custom Crystals.)

IRONPOWDER and FERRITE PRODUCTS

Fast, Reliable Service Since 1963

Small Orders Welcome

Free ‘'Tech-Data’ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

SAVE $100

480 channels 438-449.975 divided into 12 steps of 1
mHz, each scanned at 25/50 KHz intervals searching
for busy or vacant channels. Two pnority channel

Program & scan any 5 frequencies. Memory back-up
1 or 10w output. Mic. with up/down freq. control. Four
LED readout & 9 LED S/RF meter. 6%"wx 2%"hx

6%"d, 6% Ibs. 13.8v @ 4'> A. With mob. mt_, & cord. @

Regular §499% - Sale $399%

EE———
VIsA® |

AMATEUR
ELECTRONIC SUPPLY:-
4828 W. Fond du Lac Avenue

Milwaukee, Wisconsin 53216
Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

AES Branch Stores in: Clearwater, FLL ®
Orlando, FL ¢ Wicklitte, OH ® Las Vegas, NV
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1981
DISCOUNT’
ELECTRONICS
CATALOG

JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak. Our
members receive Poly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph-
erals, Integrated Circuits, Speakers, Audio
Equipment, Rechargeable Batteries, Solar Prod-
ucts, Semiconductors, and much, much more!
Take advantage of our 25 years as America's
foremost Supplier of discount-electronics.
RUSH ME YOUR FREE DISCOUNTCATALOG!
NAME:

ADDRESS:

CITY:

STATE: ZIP:

CLIP AND MAIL COUPON TODAY TO:
POLY PAKS. INC. .

P.O. Box 942 ST12

\S Lynnfietd, MA 01940 (617) 245- 3’28J

WRae « Owe + DFLUNE CMOS KEYER

TRAC*ONE + DELUXE
CMOS KEYER

$119.95

Features: Model TE-464

* True CW signal reproduction—Single signal recep-
tion

*Removes all QRM and QRN

*Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full
operator control over Gain, Freq, Tone, Delay

*All controls on front panel

*Freq control variable 300 Hz to 2500 Hz will match
any rig

*LED flashes during decoder operation

‘Operates in line with rig audio—leave in line on
OFFiBYPASS

*Built In speaker

‘Headphones jack rear panel

* Battery or AC-adaptor, 9VDC operation

PLUS:

*Deluxe CMOS Keyer—"State-of-the-art” CMOS cir.
Cuitry

“Self-completing dots and dashes

“Both dot and dash memory

‘lambic keying with any squeeze paddle

°5-50 w.p.m

*Speed, Volume, Tone, Tune and Weight controls

*Sidetone and speaker

*Semi-auto switch for bug or straight key

*Deluxe quarter-inch jacks for keying and output

Keys grid block or solid state rigs

TIT . Owe oW PROS ‘
X I Ll
TRAC*ONE CW
PROCESSOR
$89.95
Features: Model TE 424

* True CW signal reproduction—Single signal recep
tion

‘Removes all QRM and QRN

*Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full op
erator control over Gain, Freq, Tone, Delay

* All controls on front panel

*Freg control variable 300 Hz to 2500 Hz will match
any rig

*LED flashes during decoder operation

*Operates in line with rig audio—leave in line on
OFF/BYPASS

*Buili-in speaker

*Headphones jack rear panel

*Battery or AC-adaptor, 3 VDC operation v 76

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE

ELECTRONICS, INC.
RA

BUFFALO, NY 14203
(716) 852-8188

1106 RAND BLDG.
Reader Service for lacing page . 15~




At Last.

A microthin, synthesized,
programmable, sub-audible
tone encoder that fits inside
the ICOM IC-2AT.

COMMUNICATIONS
E‘-‘i SPECIALISTS

426 West Taft Avenue, Orange, CA 92667
800/854-0547 California: 714/998-3021




Karl T. Thurber, Jr. WBFX
317 Poplar Drive
Millbrook AL 36054

A Quad for Two Meters

— the Palomar portable power picker-upper

For the most part, we
take the ease and con-
venience of two-meter FM
operation for granted.
Since it’s possible to access
a repeater in many areas
with almost no antenna,
there’s a tendency to let the
repeater do all the work,
just getting by with an abso-
lute minimum for a port-
able or mobile antenna—
rubber duck, quarter-wave
whip, or the like. This ap-
proach works most of the
time, allowing casual oper-
ation through repeaters,

but often falls far short of
providing really good per-
formance when working
simplex and when used un-
der demanding conditions
of rough terrain, contest
competition, and poor
propagation paths.

If your fancy turns to
backpacking, mountaintop-
ping, and similar ham pur-
suits, the added forward
gain and physical selectiv-
ity offered by a small beam
will reap handsome divi-
dends. Most apparent will
be the improvement in

Portable two-meter quad from Palomar Engineers.
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transmitted and received
signal levels, but—very im-
portant to whose who regu-
larly operate from the high-
er elevations—the “physi-
cal selectivity’”’ (front-to-
back and front-to-side dis-
crimination) offered by a
beam will make such opera-
tion a great deal more or-
derly, reducing the tenden-
cy to key up several repeat-
ers simultaneously and sort-
ing out signals on the popu-
lar simplex frequencies.
One of the most suitable
antennas to do these things
is the quad.

The quad is primarily
considered an antenna for
the HF bands, with its as-
serted element-for-element
superiority over the vyagi
and its potential for use of
low-cost construction
materials. But the quad is a
good performer on any fre-
quency, and in recent years
has received increasing at-
tention as an effective and
efficient VHF and UHF
antenna.

There are a number of
reasons for looking at the
quad for VHF/UHF use. The
antenna can be built of in-
expensive and easily-ob-
tained materials, and its
performance can be equal
to or better than other ar-
rays of comparable size.
Adjustments for resonance
and feedpoint impedance
matching are easily made,
and the antenna readily
lends itself to stacking
either side by side, or one

above the other, as with
yagi arrays. Too, the quad is
a relatively broadband an-
tenna, making it particular-
ly useful on the wider
VHF/UHF bands.

The basic quad consists
of a full-wavelength driven
loop and a reflector, which
is cut about 5% longer than
the driven element and
spaced between 0.15 and
0.25 wavelength. Closed
loops can also be used for
the directors, in which case
they are made 5% shorter
than the driven element.
Any reasonable number of
directors can be added, un-
til the antenna becomes too
bulky and unwieldly and a
point of diminishing returns
is reached.’

As a rough guideline,
when compared with the
half-wave dipole, the two-
element quad shows a gain
of 6-7 dB, as opposed to
a 5-dB gain for a two-ele-
ment yagi. The three-ele-
ment quad (reflector,
driven element, and one di-
rector) is capable of about a
10-dB gain, while a five-
element quad—generally
considered impractical at
HF frequencies except by
the hardiest “antenna farm-
ers” —checks in with a gain
of 13 dB.

'For a specialized discussion of
the quad on the higher bands,
refer to the RSGB VHF/UFH
Manual, by D.S. Evans G3RPE
and G.R. Jessup G6JP. A British
publication, the book is readily
available in the United States.



Besides the piain-vaniiia
quad, there are several spe-
cialized configurations
popular on VHF and UHF.
The so-called Swiss Quad,
pioneered by HBICV, is an
all-metal, mechanically-ex-
cellent, all-driven array hav-
ing a radian pattern com-
parable to that of the ordi-
nary quad. The expanded or
bi-square quad is a takeoff
on the basic configuration,
in which dimensions are ex-
panded to two wavelengths
for each loop (for added
gain), dimensions are still
practical even on the
lowest VHF band, 6 meters.
The Super Quad describes
virtually any combination
of standard (one-wave-
length) or expanded (two-
wavelength) quads stacked
in various arrangements to
yield very high gain figures.
Finally, the Quagi, which is
a hybrid antenna blending
features of both the quad
and yagi into a single de-
sign, uses a standard one-
wavelength quad driven
element and reflector in
combination with dipole
(yagi) director elements.
The result is an antenna
boasting high gain, simpli-
fied construction, and easy
feedpoint matching.

Regardless of type, sim-
ple quads scaled to VHF
and UHF dimensions are in-
creasingly popular in moun-
taintopping, Field Day,
backpacking, and portable
operation for reasons of
economy, bandwidth, high
gain, portability, and rela-
tive ease of construction.
An interesting commercial
two-meter portable unit—
perhaps the first commer-
cially produced —is the Pal-
omar Engineers collapsible
quad. Designed particularly
to extend the range of low-
power two-meter transceiv-
ers by providing the gain
and front-to-back discrimi-
nation of the two-element
quad, it is a good candidate
for serious in-the-field work
when one would like to
have the effective gain of a
linear amplifier but without

being saddied with addi-
tional battery power and
weight requirements.

The Palomar design is
based on one of the several
portable quads described
by R.). Decesari WA9GDZ/6
in the September, 1980,
issue of QST.? The Palomar
antenna, presented as a
good alternative to a stan-
dard 4-element yagi, is ca-
pable of up to 6 dB forward
gain with an excellent front-
to-back ratio.

The original WA9GDZ/6
designs were the results of a
quest to construct a highly
portable (non-yagi) antenna
that packed a substantial
gain into a small package;
efforts to design a collapsi-
ble yagi had proved overly
large and cumbersome. Sev-
eral alternative designs were
built, some with 45-degree
diagonal polarization for
good compatibility with
both FM (vertically-
polarized) and SSB/CW (hor-
izontally-polarized) modes,
and some with straight ver-
tical polarization. Other
models were built that used
different methods of keep-
ing the quad spacers erect.
The Decesari antennas can
be made from any of several
hardwood, plastic, and Plex-
iglasTM material; the loops
are constructed of copper
wire.

Palomar Engineers are
the exclusive manufacturers
of the patented 2-meter ver-
sion, which is based on the
Fig. 7 design in the QST
article.

The antenna uses quad
driven-element, reflector,
and spacing dimensions op-
timized for 146-MHz opera-
tion, with the feedpoint at
one side of the driven ele-
ment to yield a vertical po-
larization characteristic for
FM work. These figures work
out to a driven element
about 1.72" on a side, a re-
flector 1.80’ on a side, and

Decesari, R.J. WA9GDZ/6, “A
Portable Quad for 2 Meters,”
QST, September, 1980.

an element spacing of about
16”. In this design, the ele-
ments are made of #18 PVC
hookup wire, the quad
“spider” is lucite, while the
spacers, boom, and mast are
of wooden dowel construc-
tion. The storage contain-
er/support is fabricated
from cardboard and has a
varnish coating. The anten-
na uses knurled brace
thumbscrews to hold the
spacers in place. Four
wooden spokes at the bot-
tom of the storage container
form a stand to provide sup-
port for the antenna, both to
keep it steady and to pre-
vent its blowing over (moun-
taintopping, you know!). To
aid in 50-Ohm feedline
matching, a matching stub
and trimmer capacitor are
provided.

At present, the antenna is
sold fully assembled. Ac-
cording to Jack Althouse
K6NY of Palomar Engi-
neers, they plan to furnish
them unassembled in the
future. Also expected are
some changes in mechani-
cal details to lower the cost.

We found the antenna to
be an ingenious one, cer-
tainly worth consideration
by the serious backpacker,
to whom portable means
just that. When collapsed,
the antenna folds com-
pletely into the storage con-
tainer/support tube, with
the spacers folding along
the longitudinal axis of the
boom. Overall weight is but
1-1/4 pounds. We did con-
sider the antenna stand to
be a bit on the fragile side,
so one must take care in
carrying it, in its installa-
tion, and in its use.

Although rigorous anten-
na pattern and gain tests
were not performed, the
portable antenna exhibited
a marked forward gain and
front-to-back ratio. These
characteristics were clearly
evidenced when working
through repeaters outside
the local area, where rotat-
ing the antenna produced
the anticipated signal
strength changes. The quad
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antenna’s superior perfor-
mance was quickly noticed
when making comparison
checks between it and a
5/8-wave whip, when driven
by a two-Watt handie-talkie
(HT). When using several re-
peaters 25-35 miles distant,
the HT-mounted 5/8-wave
resulted in marginal perfor-
mance on both transmit
and receive, while use of
the quad made operation
into several of these repeat-
ers almost full quieting.
When the quad was com-
pared with the HT's stock
rubber duck, there was
hardly any comparison at
all: Some repeaters that
were marginally readable
on the rubber duck were
very nearly full quieting,
and it was often possible to
access machines that were
unusable before because of
inadequate signal strength
from the HT.

What about swr? We
found that the standing
wave ratio was quite ac-
ceptable across the entire
frequency range covered
by the antenna. Swr at the
design center frequency of
146 MHz ran about 1.1:1
and changed almost imper-
ceptibly over the 144-148
MHz range. These measure-
ments were made without
any pruning of the antenna
or adjustment of the match-
ing stub. Being very broad-
banded, it’s unlikely that
any adjustments would
have to be made.

We found the little quad
to represent a novel idea as
far as VHF antennas go. It’s
a highly compact but prac-
tical package especially
suited for on-the-go opera-
tion. Perhaps a bit dear at
$87.50, but with the price
subject to downward revi-
sion when the antenna be-
comes available as a kit, it’s
a very nice range-extending
accessory to have and use.

Who says hiking can’t be
fun?

For more information,
contact Palomar Engineers,
Box 455, Escondido CA
92025. 8
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INTIMIDATED BY
MORSE CODE?

THE NEW AEA
MODEL MT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

KT-1 Computerized Keyer With

All Features of Above Tralner

is Also Available in Same

Package

® Automatic Speed Increase, User May Program: Starting
Speed, Ending Speed, Practice Duration; 5 Letter code
Groups or Random Space; Common or All Characters.

® Precise Speed Control 1 to 99 WPM (Taiior to Your Exact
Requirements).

® 24,000 Character Answer Book Available For 10 Starting
Positions.

® Random Mode For Practice (No Answers).

® Operates from 12 V.D.C.

Derrick Electronics

714 West Kenosha Broken Arrow, OK 74012 Toll Free 800-331-3688

Brings you the
Breakthrough!

AE

INTERESTED IN AMATEUR TELEVISION ON 70 c¢m?
WHY NOT SHOW WITH THE BEST 2!!
TXR70A
ATV Transceiver

*BROADCAST QUALITY TRANSMITTER - VIDEO ond AUDIO
*TUNEABLE + 2 CHANNEL PRESET RECEIVING CONVERTER
*EXTERNAL DC POWERED- 12 to 14 VDC

*SMALL ond COMPACT for BASE STATION ond PORTABLE OPERATION
*ONE YEAR WARRANTY + 30 DAY MONEY BACK GUARANTEE

PRICE- § 33O0.

HAL Commanications Is Proud
To Announce That Our
Amateur Radio Products fre

Being Stocked At The
Following Leading fimateur
Dealer Stores:

EASTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
28940 Euclid Ave.
Wickliffe, OH 44092
(216) 585-7388

ELECTRONICS INTER:
NATIONAL SERVICE CORP.
11305 Elkin Street
Wheaton, MD 20902
(301) 946-1088

MIDWEST UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
4828 W. Fond du Lac Ave.
Milwaukee, Wl 53216
(414) 442.4200

DIALTA AMATEUR RADIO
SUPPLY
212 - 48th Street
Rapid City, SD 57701
(605) 343.6127

UNIVERSAL AMATEUR RADIO
1280 Aida Drive
Reynoldsburg, OH 43068
(614) 866-4267

HAM RADIO CENTER
8340-42 Olive Blvd.
St. Louis, MO 63132
(314) 993-6060

THE HAM SHACK
808 N. Main St.
Evansville, IN 47711
(812) 422.0231

KRYDER ELEC.
Georgetown N. Shopping Ctr.
2810 Maplecrest Rd.
Ft. Wayne, IN 46815
(219) 484-4946

WESTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
1072 N. Rancho Drive
Las Vegas, NV 89106
(702) 647-3114

CW ELECTRONICS
800 Lincoln Street
Denver, CO 80203
(303) 832-1111

SOUTHERN UNITED STATES:

ACK RADIO SUPPLY COMPANY
3101 4th Ave. South
Birmingham, AL 35233
(205) 322.0588

AGL ELECTRONICS
13929 N. Central Expwy
Suite 419
Dalas, TX 75243
(214) 699-1081

AMATEUR ELECTRONIC
SUPPLY
621 Commonwealth Ave,
Orlando, FL 32803
(305) 894-3238

AMATEUR ELECTRONIC
SUPPLY
1898 Drew Street
Clearwater, FL 33515
(813) 461-4267

AMATEUR RADIO CENTER
2805 N.E. 2nd Ave.
Miami, FL 33137
(305) 573-8383

BRITT'S TWO-WAY RADIO
2508 N. Atlanta Rd.
Bellmount Hills
Shopping Center
Smyrna, GA 30080
(404) 432-8006

GISMO COMMUNICATIONS
2305 Cherry Road
Rock Hill, SC 29730
(803) 366-7157

MADISON ELECTRONICS
1508 McKinney Ave.
Houston, TX 77010
(713) 658-0268

N & G DISTRIBUTING CORP.
7201 N.W. 12th Street
Miami, FL 33126
(305) 592.9685

RAY'S AMATEUR RADIO
1590 US Highway 19 South
Clearwater, FL 33156
(813) 535-1416

Call Or Stop-In And See
HAL Equipment At Your

Favorite Amateur Dealer.

HENRY RADIO, INC.
2050 S. Bundy Dr.
Los Angeles, CA 90025

Write today for HAL's latest

FOR DETAILED INFORMATION or TO ORDER, (213) 8201234 RTTY catalog.
CALL US ot 1-812-336-4775, or WRITE to:
8 HAL COMMUNICATIONS CORP.
l s APTRON LABORATORES INC PO Box 32 Boomington Indang 47402 + (812) 3364775 Box 365 )
Urbana, Illinois 61801 — i

217-367-7373
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CT2100

HAL Puts MORE Behind The Buttons

Black

o Half
72 or 36 White or Auto
Character Characters Full TX/RX
Lines Unshift Duplex Control
45-1200 Baud RTTY 2 Page Status on Synchronous
1-100 WPM Morse Display indicator Space Idle
| l on Screen (For Baudot) (“Di’ddle")
\w[ mrLun; atzons Te r; / CT2100
! = DATA — = ISPlAV TXIRX CONT'IOl MO::ITOQ
MOOEM ol Sor TU::.I‘NO IN?ICATOI‘ ) o _ ‘
Tl wm

Auto Audio or Transmit
5 = 3BTTY RS232 and Receive
Four Internaj  Mark-Hold Siits Data [With RTTY Loop Devices
RTTY Demodulators (High or Low Tones) QIS l SERIEE Audio Monitor
* High Tones (U.S. Standard) LED Tuning Indicators Input Audio For Either
E %&‘:’ Joges (l(:\g?%ﬁg;'ad:g) -Plus- From input or Output
o odem g : d
» 202 Modem (120012200 H2) T Y iR interne) SPeaktt
: Ext. Scope Connections Plus External Output
~—CT2100 System:

¢ CT2100 Communications Terminal e RM2100 Rack Adapter

e KB2100 Keyboard e MSG2100 2000 Character

¢ Video Monitor “Brag Tape” ROM

¢ Printer (300Bd Serial ASCII-MPI-88G)

e 24 Line Display | ml Communications Terminal

e 2 Pages of 72
Character Lines

.or.

. 4 Pages of 36 i
Character Lines FIE180)

¢ Split Screen
(with KB2100)

) 8
s NOW! HAL Equipment is
HAL COMMUNICATIONS CORP. in stock at leading Amateur
Box 365 Dealers.

Urbana, lllinois 61801
217-367-7373




HAM HELP

| am In need of a schematic
and/or operating manual for a
Morrow MB-6 receiver. I'll pay
postage and copying costs.

Steve Stout KASCRI/9
1537 Winslowe Dr. #1-B
Palatine IL 60067

I am looking for a cabinet with
legs for a Tempo One. | am will-
ing to pay a reasonable amount

for it and the cost of shipping.

In addition, | am looking for a
manual or copy of same for a
Heathkit Mode! GD-1B grid-dip
meter. | will pay postage and
return original since | can copy if
you cannot. Thanks.

Doug Applegate KASBDC

9848 Reynolds Rd. NE
Newark OH 43055

| need schematics, service
manuals, or connection instruc-
tions for an Akai VC100 TV cam-
era (s/m U51115-9078) and
VM100 monitor (s/n U51115-
9078). | will pay postage both
ways or Xeroxing costs.

Peter Z. Simpson KA1AXY
18 University Dr.
Natick MA 01760

I need any info you may have
on modifications to the Heathkit
SB-303 receiver and SB-401
transmitter. | also would like to
know if anyone has built a con-
verter for the SB-303 for the

SWBC bands (9.5, 115, 17.5
MHz, etc.). I'll gladly pay for any
photocopies sent. Thanks.

Thomas W. Gates AB5G
Rt. 1, Box 572
Deville LA 71328

| would like to contact anyone
who is using the Xitex MRS-100
RTTY-CW computer interface. |
am having trouble with the unit
and | would like to be able to
hook it to my H-8 or my H-89
(preferably the latter).

Robert W. Sloat K4VGN

PO Box 05-37
Tice FL 33905

MODEL 11

*611°° DISCOUNT

Off List
64K 1 DRIVE $3288.00

No Toxes on Out of Stote Shipments

Immediote Shipment On Most Items

TRS-80°DISCOUNT

BUY DIRECT
We carry the full line of TRS-80 Computers. All

other software, furniture, and accessories at dis-
count from catalog price. We stock most items
to assure you fast delivery and save you money.

WRITE FOR A FREE CATALOG

1-800-841-0860 7ol Free Order Entry

MICRO MANAGEMENT SYSTEMS, INC.
DEPT. NO. 1 3

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. 5. W

313

CAIRO, GEORGIA 21728
GA. 8 EXPORT PHONE NO. (912) 377-7120

26-1061 4K I.........$609.00
26-1062 16K Wl........849.00
26-1066 48K 1)

2 Drives, R$232....... 2069.00

MODEL I

[

<

Lorgest Inventory in S.E. U.S.A.

‘DATONG’

INCREDIBLE PRODUCTS—-REALISTIC PRICES!

WHAT IS AN AUDIO FILTER?
Why buy a Datong audio filter when
Kou can get other audio filters for

alt the price?
To answer this you lirst need to
remember that the title " audio filter” |
can mean anything even down to a
couple of 741°s and a handful of
parts. Only by comparning like with
like can you make an informed
decision. This means comparing
features. performance and quality, If -
you send for our free data sheets
and compare our products with the

at our chosen standard of performance

T

Model FL2

Model FL1
competition. you will see that really there is vinually no competrtion

3 - .
bt *e ¥
y 't i ge .3 3
o 2,
» i
M

[
VT MODR £1ILTER - hcne an

What other audio filter can
tune into heterodyne
interference like tune-up
whistles and nolch them
out. automatically like our
Model FL1? Yet Model FL1
15 also such a good CW filter
that it is widely used by
professional tratfic handlers.
What other audio fiiter has
passband edges sharper than SSB8
crystal filters and yet which can be

tuned at will from 200 to 3500 Hz? To pull off this trick our

you will not find anywhere else We
don’thave space here for the tull
story but our data sheets are
available free on request. Some baief
details follow

Model ASP: The “smart” rf
speech processor

The automatic circuitry in Model
ASP senses your voice level and
reacts accordingly to atways
maintamn the degree of true
clipping selected (in decibels) by
the panel push-buttons. Novel

circuilry avoids *hang-ups' by discriminating against noise spikes and non-speech inputs Make no
mistake. Modet ASP connects in the microphone line yet gives true rf chpping for speech

enhancement with minimum distortion

wa

i atan 1
o E 80w o e o \
-I0NgNsNgy >

Model ASP

$169.95

Model D70: The go-anywhere Morse Code Tutor

Extracting sixty hours of code practice trom a low cost nine volt battery. Model D70 gives you freedom
to practice anywhere 1o sult your timetable and lifestyle. Model D70's variable extra delay between
letters is the key to painless progress in code reception. Simply set the “SPEED" control to say 12
words per minute and reduce the extra "DELAY " as your ability improves.

Model PC1: Adds full receive
coverage from S0kHI to 30 MHI
to any 2 metre all mode rig.
Designed for high performance.
Model PCt features LSt
synthesisers for | MMz steps,
parametric mixer for extra good
dynamic range, avtornatic selection

Model FL2 uses no less than 32 op amps plus state-of-the-
an pulse width modulation techmiques  Two 5-pole elliptic
filters and a 2-pole peak or notch filter in one box. all
independently tuneable add up to a lot more filtering

of rt preselector filters. Same case
y style as PL 2and ASP Price $259.95

capability for SSB. RTTY. CW than you will find in any other
audio filter”” that we know of
To answer our question then, an “'audio filter * can be almost

<] anything Onthe other hand, the phrase *Datong Audio
[\\ ” Filter1s a lot more precise. It stands lor state-of-the-ar
Dy - <] fitering backed by extra capabilty. exira thorough design

and extra qualty If you need confirmation, ask a user!
ADDITIONAL PRODUCTS

Just as our two audio hiters set new standards for nnovalion and
nventon. our other products demand senous consideranon 1or the
same reasons Each ofters a urique combination of leatures which

ELEL =] ® ALL DATONG PRODUCTS CARRY A 90 DAY WARRANTY
@® VISA - MASTERCHARGE WELCOME

Model D70

Model DC 144/28: MHigh dynamic

range 2 metre converter
Especiatly suitable for use with Model PCY
1o add 50 kHZ 10 30 MH2 coverage to
20.29 MHI receiver. Uses Schottky mixer. PTH board
5th overtone crystal oscillator. Price $74.95
Model VLF: Crystal controlied converter acds 10 k Mz
10 500 kM2 reception to 20.0 to 20.5 MMI receiver
Price $54.95

Technical
Products
Comp

Box 62,
155 S.Bates St.,
Birmingham, Michigan 48012
Telephone 313/644-5698

»329

108 73 Magazine ¢ December, 1981



POWER POCKET

Hand-Held to Mobile and Back Again!

Simply plug in your Icom IC-2A and your synthesized portable becomes a 25W
synthesized mobile rig — take it out again, all charged and ready, when you want

hand-held operation.

RF POWER

The Power Pocket accepts any version of
the IC-2A, applies its output to a wideband
rf amplifier, and delivers 25 watts to your
mobile antenna. Mobile talk-out power!

AF POWER

The Power Pocket provides 2" watts of
audio output and a 4-inch speaker so
that messages can be heard above road
noise, even with the windows down. Also,
by using the Power Pocket's audio ampli-
fier, you can operate the IC-2A at low
volume — thus lower drain on the power
pack.

CHARGING POWER

The Power Pocket accepts and charges
all lcom battery packs. Its spring-loaded

p )
e 0l

Icom and IC-2A are trademarks of Icom America Inc
Power Pocket and VoCom are trademarks of VoCom
Products Corporation 1981 by VoCom Products Corp

w»See List of Advertisers on page 162

PRODUCTS

65 E. PALATINE RD. / PROSPECT HEIGHTS. IL 60070

charger pocket adapts to short or tall
packs, assuring firm, positive contact for
proper charging. The charging function
has its own independent switch and indi-
cator, so that you can charge the pack
whether or not the amplifiers are turned on.

MIC PREAMP

The Power Pocket is compatible with any
standard mobile microphone, thanks to
its microphone preamplifier. It is also com-
patible with the lcom speaker/mic through
jacks on the front panel.

Let Power Pocket add full mobile capa-
bility to your hand-held IC-2A portable
Contact VoCom for the name of the dealer
nearest you.

YoCom

CORPORATION

(312) 459-3680
»90
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RTTY 1o Go.

Loud and Clear.

CLEAR FILTER SPACE MODE A AUTO PAGE 1

AS( (1] [S4.] U.S5.0 NOR
v ey L m— s

BAUO

SHIFT TONE
b

\ﬁ CW/RTTY/ASCNI woort CWR-685

NOW PORTABLE RTTY{
INTRODUC { NG
THE NEW HAL TELEREADER
THE SMALLEST
RTTY TERMINAL !

é HITH BUILT=-IN SCREEN

RUNS ON 12 UDC - LESS THAN $1000
% KEYBOARD - SEE YOUR MAL DEALER

The Portable HAL Telereader CWR-685A.

Now RTTY can hit the road with you, when

you take along this portable telereader from
HAL.

HAL offers the smallest RTTY terminal
you can find. It’s easy to pack and go — on
long drives, camping trips, boating, any-
where away from home.

Pick up your portable HAL Telereader at
your favorite amateur dealer store today —
you can order it ro go!

See HAL RTTY equipment at your favorite
amateur dealer store.

Wrrite or call us for more information.

HAL Communications Corporation
P.O. Box 365

Urbana, Illinois 61801
(217)367-7373
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e High or Low RTTY Tones
e Built-in 5”” Green CRT
¢ Four-page Display
e Compact Size (1234W x SH x 11'2"D

e With External Keyboard
e 1

HAL 1981



CALL TOLL-

FREE
1-800-325-3636

FOR THE BEST DEAL ON:

* YAESU % INFO-TECH
* KENWOOD * DRAKE
% TEN-TEC * SWAN

* ICOM % COLLINS

8340-42 Olive Blvd. ® P.O. Box 28271 @ St. Louis, MO 63132



YOU’VE SEEN THE REST ...

THE BEST!

NOW LOOK AT

MKB-2000
ONLY
$ 319.00

500 Character text buffer with BREAK feature
which allows you to transmit without clear-
ing your preloaded text.

Ten 40 Character programmable message
memories which can be run together or made
to call each other for longer messages.
Buffer can be operated in character, word, or
line mode and preloaded for later trans-
mission. Word mode allows you to send
smooth code, even if you “hunt and peck.”
Each word can be typed in and edited before
it is transmitted. Pressing the space bar will
transmit the word. Also, selected segments
of the text buffer can be repeated.

Cassette interface allows you to record and
transmit very long messages or code prac-
tice tapes using a standard cassette re-
corder.

Built-in 110 VAC Power Supply

Memory Expansion Option with Battery
Backup will save your messages, operating
mode, speed and other parameters when the
power is turned off for up to 7 months. Built-
in charging circuit. This option provides a
1000 character text buffer and Ten 80 char-
acter message memories.

Ask about our MVD-1000
Video Display. Copies
Morse, Baudot, and
ASCII.

112

Send For
Free Information

car ELECTRONICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

* MORSE Features include a 1-199 WPM speed
range, 9 setting weight control, 10 settings of
inter-character spacing all of which are key-
board selectable at anytime. Random code
generator which allows you to select 5 char-
acter groups of letters or letters, numbers
and punctuation. Special keys for CQ,DE,BK,
AR,AS,BT,SK,VE,KN and error. Rugged solid
state outputs for positive or negative keying.
Built-in sidetone with adjustable tone and
volume controls. Tune key for transmitter
tuning.

e RTTY Features include 60,66,75,100,132,
WPM Baudot speeds and 110,300 baud on
ASCII. Automatic CR/LF with selectable 1-72
character line lengths, automatic LTR-FIG
shift, CW ID, QBF and RY test messages,
“Brag Tape” cassette interface, sync idle,
“Space” condition command, loop keyer out-
put and PTT line control.

e Glass Epoxy printed circuit board with
sockets on all integrated circuits.

* One Year Warranty on Parts and Labor

e Attractive anodized brushed aluminum and
gray wrinkle finish case provides excellent
RF shielding, only 13.3 x 9.4 x 3.5 in.

MKB-2000 Keyboard (Morse Only) $319.00
RTTY Option (Baudot and ASCII) $50.00
AFSK Modulator $50.00
Memory Expansion w/Battery Backup $75.00
Reed Relay Output $25.00

Add $5.00 per unit for shipping U.S.A.

@ =

(608) 362-0410

Specifications and prices subfect to change without notice or obligation
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When it comes to

AMATEUR
RADIO QSL’s...

ONLY BOOK!

US or Foreign 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 speclal
features such as call changes, prefixes of
the world, standard time charts, world-
wide QSL bureaus, and more. The U.S.
Edition features over 400,000 Ilistings,
with over 70,000 changes from last
year. The Foreign Edition has over
370,000 listings, over 60,000 changes.
Place your order for the new 1982 Radio
Amateur Callbooks, avallable now.

Each  Shipping  Total

US Calibook $18.95 $3.05 $22.00
Foreign
Callbook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge. Foreign residents add $4.55 for
shlpplng Ilinols residents add 5% sales tax.

“ . SPECIAL LIMITED OFFER!
/ A Amateur Radio
'i@ﬁ Emblem Patch
[Amatevn maoto only $2.50 postpaid

Pegasus on blue field, red lettering. 3" wide
x 3'* high. Great on Jackets and caps.

DRDER TDDAY!

RADID AMATEUR I I L l(
00

De pt.

925 §herwood Drive
Lake Bluff, IL 60044, USA
» 61

ETCO

CABLE TV

CONVERTERS
AND OTHER
GOOD STUFFI

ASHING ALL SALES RECOROS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

SJI 95
No. 354AED47

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE Tv CONVERTER!

s7995  On/off sws "~
/5 finstuning o
s7495  No mv.\ns
. /10

ETCO MKII WIRELESS
THE ULTIAATE CABLE TV CONVERTER!

- 189”

VIOCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN VIOEOTAPING FROM CABLE TV

995

UNUSUAL FACTORY SURPLUS
MIO-BANO — SUPER-BANO CABLE TV TUNER

% 2
schematic No mvn:uz Al
{354VA389 . Dev

FACTORY SURPLUS UHF TUNERS

9 5 A wlld i'lv ‘deal ’o' llw
te

uJ!D convmm etc Nn Jsdsuooo

T™v

MINIATURE FM WIRELESS MICROPHONE

 the paim of
mnn Reception on any stan
dard FM eadio of recerve:
No. 354vaas2

OQUARTER MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM
[

$4995
er. /5 no 354VA093

FACTORY SURPLUS
i TWIN” VARACT!

Admirsl No NC 31431
BRAND NEW!

Y % @ No 354vC308

OUMPING! NORELCO ENOLESS LOOP CASSETTES!

3 minutes — No 354VA605

E» A /
$449 6 minutes — No 1savacos END‘-E%

IN STOCK — THE MUR
CORDLESS TELEPHONE SYSTEMI

g 144

Ne. 354VA274

SALE OF OUARTZ BATTERY
OPERATEO CLOCK MOVEMENTS!

95

us

Nest Germany No 354VA551

I5AVASES Matching hands  $2 49fse1
$195:%et/5

20 AMP REGULATED 12VDC POWER SUPPLY!

R 4O

354VA 395 o8 aboxe, 10 amps — $54 95 $49 95 ea 15

OUR LATEST 98 PAGE

. FASCINATING CATALOG -3{/
L4 =

L
1 1 [ T [ [ L 1 ]|

T orem ETCO ELECTRONICS
@E@@ NORTH COUNTRY SHOPPING CENTER
PLATTSBURGH, N.Y 12901

g 561 8700

T-1 RANDOM WIRE
ANTENNA TUNER

All bands (160-10 m.) with any wire —
200W output — Any transceiver — Home
or portable — Neon tune-up indicator.

Only $32.95

T-2 ULTRA TUNER

-

Tunes out SWR on any antenna — coax
fed or random wire (160-10 meters). Any
rig — up to 200 watts RF output. Rugged,
yet compact: 5%4" x 24" x 2,

Only $43.95

T-6 ULTRA TUNER

Most varsatile antenna tuner available.
Any antenna — coax fed or random wire
(160-10m.). Front panel function switch
selects between two circuits — a Pi or L
network — or tuner bypass. Front panel
antenna switch. Relative output meter.
200w output — will work with virtually
any transceiver. 614" x 3” x 3". Attractive
bronze finished enclosure.

Only $64.95

T-3 MOBILE IMPEDANCE
TRANSFORMER

Matches 52 ohm coax to the lower impe-
dance of a mobile whip. Taps between 3
and 50 ochms. 3:30 MHz. 300 watts output.
23" x 2% x 2Y,".

Only $24.95

DL-1 K4RLJ DUMMY LOAD
' The DL-1 is a wunique

chemical dummy load
Unlike messy oil-filled
dummy loads, it will not
leak. Sealed ready to use.
Max. 1000 watts PEP for
15 sec. SWR less than
1.5:1 1-.225 MHz. Portable
— only 3%" x 4%"

Only $19.95

VAN GORDEN ENGINEERING
P.0. BOX 21305
S. EUCLID, OHIO 44121




WHAT WILL YOUR NEW
RIG BE LIKE?

Read 73 and Find Out

The magic of digital electronics is coming to ham gear. . . and you'll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the next few
years than ever before in history. You'll see these changes coming in 73, where you'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine. . . often more
than all the others combined.

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid state, with several times as many articles on the subject than in all the other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines combined. . . and you
can see what changes that brought to hamming. Now we're looking at exciting developments
such as narrow band sideband for repeaters. . . which might give us six times as many repeaters
in our present bands. We're looking at automatic identification systems which may make it possi-
ble for us to read out the call letters of any station tuned in. . . and even the development of self-
tuning receivers.

Will stereo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be experimenting and reporting on these

developments in 73. 73 is an encyclopedia of hamming. . . present and future . . .and just a bit of
the past, too.

Without the endless fillers on station activities and club news, 73 is able to
publish far more information. . . valuable information. . .on hamming and
ham equipment.

You may or may not be a pioneer, but you certainly will want to keep up
with what is happening and what the new rigs are going to be like. And, frank-
ly, your support of 73 is needed to keep this type of information coming.

bill me for 1 year of 73 Magazine at $25.00
31DB6

Name

Address

City —_— State Zip

Canadian §27/1 year only, US funds. Foreign $35/1 year only, US funds
Please allow 4 to 6 weeks for delivery
73 Magazine ®PO Box 931 @Farmingdale, NY 11737
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OMNI-C has what it takes to filter the
crowds. To narrow the Amateur Radio
world right down to the particular signal
you want. The selectivity, sensitivity, dy-
namic range and operational features
you need to cut any crowd down to size.
Tailored i-f response. OMNI is equipped
with the potential for seven response
curves to handle any listening situation.

Standard filters include an excellent 8-
pole 2.4 kHz crystal ladder filter and, in
addition, a 150 Hz active audio cw filter
with three ranges (450, 300, 150 Hz).

Optional filters include 1.8 kHz 8-pole
crystal ladder ssb filter, 500 Hz 8-pole cw
filter, and 250 Hz 6-pole cw filter.

Front panel switches put any optional
filter in series with the standard filter for
up to 16 poles of filtering for near ulti-
mate skirt selectivity.

Four i-f response curves for ssb and
three for cw. That’s response tailoring,
that's crowd control.

Optimized sensitivity and dy-
namic range. The OMNI sen-
sitivity range of 0.3 uV typical
(slightly less on 160 & 80M)
combines with a 90 dB dy-
namic range to provide
an ideal balance that will
handle any situation
from copying a weak
signal half way
"round the world to
keeping the next-
door kilowatt
from muscling

in. And a PIN
diode switched

18 dB attenua-

tor is included

for extra insur-
ance against
overload.

More crowd-
handling fea-
tures—and all
standard
equipment.
Built-in notch
filter. To drop
out unwanted
signals or car-
riers. Tunable
from 200 Hz to 3.5

offset tuning. To put

you where the others

aren't and where the elusive DX is. Move
just the OMNI receiver, or just the trans-
mitter section, or the entire transceiver,
+500 Hz or =4 kHz. For complete free-
dom of frequency movement to get away
from the crowds.

Built-in noise blanker for those times
when your noise-generating neighbor is
crowding your receiver. Filtered to han-
dle the big signals easily.

2-speed break-in. When QRM or
QRN is heavy, switch to “Slow.” Use
“Fast” for instant, full break-in for enjoy-
able rag-chews or stalking DX.

OMNI-C features stand out in any
crowd.

?Il solid-state—from the pioneer, Ten-
ec.

kHz, with a 50 dB
notch depth.
3-mode, 2-range -
dB

——

|STANDARD |
24 kHz
$38 FILTER
' <\

1.8%kHz
" SSHFILTER

[DYNAMIC
00 imior
(TEST. OPTIONAE
EQUIPME 0.5 kHz
120 Y W }—dt
k2 0 1 2 3 4 5 8 7

OMNI/SERIES C I-F RESPONSES

WITH STANDARD AND
OPTIONAL FILTERS.

The Rig That
Filters The Crowd

“Hang” AGC for smoother action.
WWV reception on the 10 MHz band.
Digital readout in two colors, red for
the 5 significant places, green for the 6th
digit (100 Hz). Instant recognition.
Separate receiving antenna capability.
Switch receiver to a common antenna for
transceive or separate receive-only an-
tenna; the system also acts as receiving
antenna by-pass with an instant break-in
linear amplifier or transverter.
“S”/SWR meter, electronically switched.
200 watts input, all bands, with 50-
ohm load. 5 year pro-rata warranty,.
100% duty cycle on all bands up to 20
minutes. Full RTTY and SSTV power.
Built-in VOX and PTT with front panel
controls.
Built-in phone patch jacks for easy in-
terface.
Built-in zero-beat switch for spotting the
exact frequency of a DX station.
Built-in adjustable sidetone volume
and pitch.
Adjustable threshold ALC, op-
timum power for driving a lin-
ear. Provides means of
working into a high SWR.
Front panel control of
linear or antenna. The
rear panel bandswitch
terminals control relays
or circuits in step with
front panel band-
switch.
Automatic
sideband se-
E LA g lection plus re-
. il verse.
ol | B | N Low distortion
B ot audio, less than

ALC ~ N8 oRIvE

2%: a Ten-Tec

SR ) trademark.
A - Clean signal,
/\ AL exceeding FCC

SELECTIVITY

requirements.
High stability
over wide tem-
perature and
voltage excur-
sions.

Built-in speak-
, er, compres-
Vi sion-loaded; in

0
10
20
30
40
50

60

SO0 O0OXXr-nmw
-] - 3-%-]
3 BERE88 -~~~

NOTCH FILTER PERFORMANCE
ADJUSTED TO 1 kHz POINT.

All 9 hf bands— only crystals are needed
for 18 and 24.5 MHz bands.
Broadband design for instant band
change without tune-up or danger of
damage to the final amplifier. Another
Ten-Tec original.

-
-

MNI-

bottom of cabinet.
Plug-in circuit boards
for fast easy service.
12-14V dc power for
easy mobile use.
Full complement of accessories:

Model 280 Dual Primary AC Power Supply.
$169. Model 255 Deluxe Power Supply/Speaker
Combo, $199. Model 243 Remote VFO. $189;
Model 215 PC Microphone. $34.50: Model

214/234 Microphone/Speech processor.
$39/$139; Model 645 Dual Paddle Keyer. 528257
odel

Model 670 Single Paddle Kegler. $39:
Antenna Tuner. $79: Filters $55 ea

Made in the U.S.A.
Model 546 OMNI-C transceiver $1289

Get out of the crowds with OMNI-C. See
your TEN-TEC dealer or write for details.

el

TEN-TEC ,Inc.

SEVIERVILLE, TENNESSEE 37862
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Colin Richards 9M2CR
73 Jalan Pantai
Port Dickson, Malaysia

“Chopstick” Helical for 432

— satisfies your Phase 11l appetite

Forward gain, forward
gain: that’s the cease-
less search in satellite work.
It's a task that jumps to the
forefront with the approach
of a new breed of satel-
lite— Phase 111B.

The Phase IIIB satellite
will be put into a “pseudo-
synchronous” orbit—which
means that it will offer
many of the advantages of
commercial synchronous
satellites. It will swing
around the bottom of the
globe at a low perigee of
1500 km and then hurtle
out to an apogee of 36000
km —and (here’s the bonus)
—its movement relative to
an earth station for the 4
hours spanning this apogee
will be small. For four hours
there will be an almost-sta-

tionary satellite up there,
covering half the globe.
For the first time, radio
amateurs will be able to
communicate on a world-
wide basis using VHF
+ UHF, thus skipping many
of the baneful problems of
HF propagation. What’s
more, Doppler shift at the
apogee will be very slight —
so that the skillful search-
ing and re-tuning so essen-
tial with low-orbit satellites
will no longer be required.
But there is a price to be
paid for these advantages!
Path length at apogee is vir-
tually the same as that for
commercial synchronous
satellites. While they coun-
ter this path loss by using
giant 30-metre dishes and
low-noise amplifiers on re-

fo——REFLECTOR

14.n

MATCHING

SECTION \L

FEED IMPEDANCE
/MO OHMS

61t 4in BOOM

ceive, cooled in liquid heli-
um, no amateur can com-
pete with this! But latest es-
timates for Phase IlIB sug-
gest that we can get by with
an erp of 500 Watts—a tol-
erably modest figure. Of
course, a 500-Watt final is
out of the question for most
amateurs—so we have to
get our gain elsewhere—
notably from the antenna
system.

Phase 111B uplink will be
centered on 435.215 MHz
and will require clockwise
circular polarization.
So—how to make a high-
gain antenna with circular
polarization which can be
hoisted into the air and
pointed in the right direc-
tion without too much trou-
ble? That is the question.

CHOPSTICK SPACERS
SPACER INTERVAL
P4 =

RG-58 COAX

W AT ]

o0*34in
50 OMM COAX
FEEDER

VA

F P:68min(r/4)

/l\/l\/l(/l\/l\/l\
\/

VT

12435 MH2

A* 2715

Fig. 1. Ten-turn “chopstick” helical: gain 15 dB, beamwidth 36 degrees.
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Long-John vyagis—crossed
and phased—could offer
one solution, but at 435 that
phasing harness could pre-
sent problems, while im-
pedance matching is also a
chore.

So, why not a helical?
Here we have neatness,
high gain, wide bandwidth
and circular polariza-
tion—all in one. Scanning
the handbooks for design
info on helicals showed
that a ten-turn helix looked
promising: a gain of 15 dB
would persuade my 10-Watt
output to masquerade as
300 Watts, and a beam-
width of 36 degrees ought
not to be too finicky to
point. The boom length at
435 MHz would be about 6
feet, with a reflector 28
inches square—these
seemed manageable dimen-
sions. But what to use for
the helix, how to form it,
how to keep it in shape? All
pertinent questions at this
particular QTH—with the
nearest parts or material
stores some 70 miles away.

The boom was no prob-
lem. A 6’4" length of
17X1/2” meranti timber,
good and straight, looked
just about right—with the
1” edge vertical to avoid



Expand your station versatility...-

Microprocessor-Controlled

Communications
Terminal

The perfect addition to any
amateur radio installation!
Complete, automatic send/
receive of Morse code (cw)
Baudot code (RTTY) and ASCH
code (RTTY). Works with

any video monitor.

7-Channel Battery Back-Up Memory, the Theta 7000E has
seven keyboard-selectable, non-volatile, random access
memory channels each of which can hold 64 characters. Data
in these memories is alterable at any time and is retained
when power is removed. Messages in these memory channels
can be repeated 1 to 9 times via keyboard command. All
channels may be daisy-chained for continuous read-out.
Channel number in use is indicated on display.

Wide Range of Transmitting and Receiving Speeds, 5 to 50
wpm in Cw with autotrack on receive. Standard RTTY speeds
of 60, 67, 75, and 100 wpm Baudot code and 110, 150, 200, and
300 Baud ASCII code.

Self Contained Demodulator, three-step shift selects either
170 Hz, 425 Hz or 850 Hz shift with manual fine tune control
of space channel for odd shifts. High/low tone pair select.
Mark only or space only copy capability for selective fading.

CONVENIENT KEYBOARD FEATURES, automatic keyboard-operated
transmit, (KOX) or manual keyboard transmit. Unshift on space, reverts
to LETTERS case after reception of each space character in Baudot
code. CR/ILF is automatically inserted every 60, 72 or 80 characters
while transmitting. Cw identitication, in RTTY mode. Echo tunction,
prerecorded cassette tapes can be read and transmitted. Test
messages, “RY" and “QBF". Transmit word mode, characters can be
transmitted in word groupings.

<> [IITA. Theta 7000E

New versatility
for the old bear
in your station

Suggested
List:

Model 7000 Drake Theta 7000E Terminal $1095.00
Model 7009 Drake TR-930 Video Monitor $ 185.00

Crystal Controlled AFSK Modulator:

High Tone Pairs Shift 170 Hz  425Hz 850 Hz
Mark 2125 2125 2125
Space 2295 2550 2975

Low Tone Pairs Shift 170 Hz 425 Hz 850 Hz
Mark 1275 1275 1275
Space 1445 1700 2125

* Printer Interface for Hard Copy, all modes for paraliel ASCII printers.
Loop keyer for conventional teleprinters. * Composite Video Output, for
any standard video monitor. *Kansas City Standard AFSK Output, KCS
tone pair for ASCII.  Large Capacity Display Memory, two page display
memory contains 32 X 16 lines per page. * Split-Screen, with a
keyboard command, the display can be divided in two; the upper half
for transmit and the lower half for receive. Messages can be composed
while receiving. * Butter Memory, 53 character type-ahead keyboard
butfer. * Word Wrap-Around, in receive mode, word wrap-around
prevents the last word on a line from becoming split in two. Moves
whole word to next line.  Automatic Letters Code Insertion, if desired,
LETTERS (diddie) code can be transmitted continuously in a pause of
transmitting from the keyboard. ® Audio Monitor, a built-in audio
monitor circuit with automatic transmit/receive switching enables
checking of the transmit/receive tones. * Transmitter Keying Circuitry,
keys either grid block, cathode keyed, or solid-state transmitters. ®
Power Requirement, The Theta 7000E requires only 13.6 Vdc @ 1 amp.
Plugs into 13.6 Vdc accessory jack on PS7 or PS75 power supplies. ®
Eftective Packaging tor RFI Protection, well designed metal cabinet and
protective circuits prevent RFI. » Terminal Size: 15.8"W x 11.8"D x
4.7"H (40 x 30 x 12 cm) » Weight: 11 Ibs (5 kg) * Monitor Size: 8.7"W x
9.8"D x 8.9"H (22.1 x 24.1 x 22.6 cm) * Weight: 11 Ibs (5 kg)

R.L.DRAKE COMPANY

Line output, input levels as low as 15 mV rms
(47 kilohm) will result in an output of 1 mW
nominal into a 600 ohm balanced line. Output
level adjustable by internal pre-set level
control. Interfaces low fevel audio to RTTY

Model 1230 LA7 Line Ampliﬁer $49.95 suggested List

terminal unit or phone line that requires a 600
ohm balanced/unbalanced input. One 36"
phono to phono cable supplied.  Size: 4.5"L x
1.3"H x 25"W (11.4 x 3.3 x 6.4 cm). Weight:

.3 Ibs. (.14 kg).

540 Richard St., Miamisburg, Ohio 45342, USA
Phone: (513) 866-2421 « Telex: 288-017
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any bending (as it hap-
pened, the antenna itself
turned out to be feather-
light and easily supported
by the 1”7 X 1/2”). But what
about the helix, and what
about the spacers?

Copper tubing was unob-
tainable; in any case, it
would have been expen-
sive, heavy, and difficult to
shape. Someone, some-
where had mentioned using
coaxial cable: so why not
RG-58? The outer screen
would simulate a tubular
conductor; the inner con-
ductor is not needed but
could be soldered to the
screen at each end. Good
grade coax has a tinned,
close-mesh screen with an
excellent weatherproof
sheath. What could be bet-
ter? | promptly hunted out a
25-foot length.

Spacers were now the
problem. Most handbooks
showed 3 spacers per com-
plete turn of the helix, each
spacer being set at a 120°
angle to the last. Since the
boom was rectangular, it
seemed more sensible to
opt for 4 spacers per turn,
and to put them at 90° set-
tings. The original plan was
to use 1/4”-diameter plastic
rod or wood dowel for the
spacers, but nothing re-
motely resembling such
material was available lo-
cally. Pondering the prob-
lem over a tasty meal of Fu-
yong egg, crispy chicken,
and Cantonese bean curd, |
suddenly saw the answer
there in my right hand:
chopsticks! Why not?

Chopsticks are available
in a wide variety of designs
and materials in Malaysia. |
chose simple, wooden, ev-
eryday chopsticks (not
bamboo)—undecorated —
sold in bundles of 20 for 25
US cents a bundle. As with
most chopsticks, the lower
half has a circular, tapered
cross-section, merging into
a rectangular shape for the
upper half. It couldn’t be
better! | marked the boom
at 1.7” intervals and drilled
holes 3/16” in diameter—
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consecutively at right
angles for its entire length.
The boom was long enough
to allow 3 to 4inches to
stick through the reflector,
for clamping purposes. A
3.4” piece of the same
boom material was fixed to
the boom at the reflector
end, and the 1.7” intervals
were measured from this.
All this can be seen clearly
from Fig. 1.

A drop of glue was put in-
to each drilled hole, and the
chopsticks were pushed in
one by one until they
wedged tight. A double-
check made sure that they
were put in with a clock-
wise spiral, as viewed from
the reflector forward (that
is, from the back of the
beam). When giving the fi-
nal push, each chopstick
was twisted so that the
square sides were roughly
in line with the path that the
RG-58 helix would take.
This made it easier to file a
small U-shaped depression
in the top to allow the
RG-58 to sit in neatly.

Chopsticks are generally
about 10 inches long, and
when pushed through the
boom about 4 inches pro-
truded on the other side.
These bits were carefully
sawn off. The helix diame-
ter is 9 inches, so a mark
was made on the last 4
spacers at each end of the
boom, at a point 4-1/2 inch-
es from the center line of
the boom. A fine hole was
drilled at these marker
points and thread strung
along from first to last
spacer in each of the 4
rows. This enabled the oth-
er spacers to be marked to
show where they should be
cut off.

After trimming, the tops
were filed into a U-shaped
depression in line with the
helix path. A small hole was
then drilled, an eighth of an
inch below the tip, so that a
piece of waxed thread
could be used to bind the
RG-58 helix in place.

One end of the 25-foot
length of RG-58 was bared

73 Magazine * December, 1981

Colin Richards 9M2CR with the completed project.

for half an inch, the sheath
and dielectric removed,
and the screen and center
conductor twisted together
and soldered. Starting with
this end, the RGC-58 was
bound to the short, straight,
end section (3.4 inches) next
to the reflector position.
The soldered tip was placed
so that it would mate with
the center terminal of an
S$0O-239 socket which would
be mounted on the back of
the reflector. The RG-58
helix was then wound care-
fully around the spacers,
one at a time, binding in

% /

/.
d,,

. b -

: ﬁ.._;gq |

’

each spacer before moving
to the next. In this way it
was possible to ensure that
an even, circular spiral was
created —with no bulges or
flat sections. As we neared
the tenth turn, there was
about 8 inches of surplus
RGC-58. This was cut off, the
end trimmed, and the outer
screen and inner conductor
were soldered together as
at the start of the helix.
The thread bindings were
touched with glue, and the
boom and chopsticks given
a coat of clear varnish and
set aside to dry.

o
\
b

The helical at work — note that the reflector frame is now a
lightweight bicycle wheel rim, which is "neater, lighter, and

better looking.”



@ DAIWA Communications
Essentials
FA L L S A L E Simultaneous SWR/Forward SWR & POWER METERS

Now! EEB Is The Only & Reflected Power Readings

ICOM Authorized
Service Center
in The

North

AT YOUR SERVICE

Dick -K4EIH
Danny -WA4SDE
Curtis -WB4KZL
Scott -WB2YSY
Larry -KOLB
Ned -K4SYF
George -W4EV

Mary Ellen
ULL ICOM
LINE ON SALE

NET SALE
$ 269.50 Call
TBA Call .
$ 349 Call Automatic Antenna Tuner
$ 829 Call Model CNA-1001
IC 720ADC $1349 Call
IC 251A $ 749 Call
IC 290A $ 549 Call
IC 451A $ 899 Call

FULL YAESULINE ON SALE

FT 208R $ 359.95 Call
FT 708R TBA Call
FT 707 $ 810 Call
FT 101MKIIl  § 925 Call
FT 290R $ 399 Call
FR 7700 $ 549 Call
FT 902DM $1535 Call

Becoming your #1 Amateur Store.
Visitus onyour nexttrip to
Washington, DC. Coaxial
Call our order desk toll | BEAEIS
free for quote

(800) 336-8473 ¢ )
N— Tue-Sat (A o ‘ >
s  10am-4pm EST (=] ; <
Technical information, N
VA orders (703) 938-3350 e
Store opens 10am Tues-Sat

Close 5pm Tues, Wed, Fri, - I
Close'Sprii Thurs, dpm Sat J.W. Miller Division

516 Mill Street, N.W.
Vienna, Virginia 22180
EEB e

OUR 10th YEAR
= SAME LOCATION
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172 x 1/21n GALV
\/_ MESH OR ALUM
. FLY SCREEN

172 n EQUAL ANGLE
ALUM. BRACKET
{BRACE)

BOOM (PROTRUDES
4in.)

SUPPORT PIECE
EACH SIDE OF BOOM

ALUMINUM
MOUNTING PLATE

MOUNTING BOLT
8 NUTS

172 in, EQUAL ANGLE
ALUM. SUPPORT
STRIPS

7

Fig. 2. Front-view details of mounting the bracket on the

reflector.

The reflector came next.
(Note the later improve-
ment in the photo of the he-
lical at work.) Half-inch-
squared mesh Gl screen
was used, and a 28-inch
square cut out and edged
with 1/2” X 1/2” aluminum
angle. A small, sturdy alu-
minum plate was used as a
center mount for the reflec-
tor (it was, in fact, an old
door-lock plate!). An aper-
ture 1” X 1/2” was cut in the
center to allow the boom

3 -.1..
v v

A ;

SRR A

MR L
A AL R4
&
Rty 2
ol
. W3 ‘_‘

end to fit through and pro-
trude 4 inches on the other
side of the reflector. Above
and below this aperture a
hole was drilled for a
3” X 1/4” carriage bolt. The
bolts were firmly screwed
to the plate, with most of
their length also protruding
to the rear of the reflector.

Two more lengths of alu-
minum angle (1/2”X1/2")
were screwed across the
plate in a vertical direction,
to make the reflector rigid.

-
.

o

Securing the boom to the reflector.
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—1/2 in EQUAL ANGLE SUPPORT STRIPS
/< e——1/2/n EQUAL ANGLE

ALUMINUM FRAME
28 in. SQUARE

172 m G.| MESH OR ALUM

FLY SCREEN

{1m SHOWN FOR CLARITY)

-

[y lin.x {72 1. HOLE FOR BOOM

.-

44—

| AL MOUNTING PLATE

Fig. 3. Details of the reflector.

O’\——— 50239

—— MOUNTING BOLT

L B0OM PROTRUDES 4. WITH

PIECE OF lin. x 172 in. EACH SIDE
FOR SUPPORT

S— 2 ST. ST HOSE CLAMPS AROUND

BOOM AND MOUNTING BOLTS

———— ALUMINUM MOUNTING PLATE

Fig. 4. Back view of the mounting plate.

The SO-239 socket fitted to
the plate, facing rearwards,
with its center terminal
lined up with the end of the
helix at section A in Fig. 1.
The antenna boom was
then pushed through the re-
flector mounting plate,
carefully squared up, and
fixed firmly in place with
two stainless-steel hose
clips around bolts and
boom.

The reflector weighed
about 8 pounds, whereas
the antenna-plus-boom was
only 2 pounds. A plywood
bracket was therefore fitted
at the balance point, just a
few inches from the reflec-
tor. Minor dents in the
RG-58 helix were pushed
gently into shape, and the
ten-turn “Chopstick” heli-
cal was ready for hoisting
aloft! Almost ready, that is.

The helix attached to the “"chopstick” spacers.



A lot more to list, no more room
Merry Christmas from Dan & Sandi

| 4@ 812-422-0231

MON-FRI 9AM-6PM » SAT 9AM-4PM
Write 1ot our new and used equipment st

808 N. Main

Evansville, IN 47711
SANTEC
HT 1200 Large Stock Call
ST 7/T in Stock Call
All accessories in stock
TEN TEC
546 OmniC $1050.00
580 Delta 750.00
525 Argosy 480.00
225 Power Supply 115.00
280 Power Supply 150.00
255 Power Supply/Speaker 170.00
243VFO—Omni 169.00
283 VFO—Deita 169.00
234 Speech Processor 125.00
214 Electret Microphone 38.00
215 Ceramic Microphone 25.00
227 Antenna Tuner 74.00
IF—Filters, Omni—Argosy 49.00
645 Keyer 77.00
444 Hercules Amplifier 1325.00
ICOM
IC-720A/Power Supply/Mik $1295.00
IC-730 715.00
PS-15 Power Supply 135.00
PS-20 Power Supply/Spkr 195.00
IC-25A Twenty-five Watt 2 Meter 319.00
1C-290A All-mode 2 meter 485.00
1IC-5510 w/FM option 679.00
IC-2KL Solio State Amp Call
IC-3AT 220 MHz Hand-Held Call
IC-2AT 2:meter Hand-Held 239.00
Most Icom accessories in stock
ARRL 1982 Handbook $10.00
AEA
MBA Reader $275.00
CK-1 Memory Keyer 117.00
144 Isopole 38.00
ALLIANCE
HD 73 Rotator $90.00
U-100 Rotator 45.00
AMECO PT-2HF Preamp $72.00
AVANTI Two Meter on Giass Ant $31.00
AZDEN
PCS-3000 $295.00
PCS-300 Two Mater Hand Held Call
B&W six-Position Antenna Switch $22.00
BASH Study Guides $9.95
BENCHER By-1Paddie $36.00
BUTTERNUT HF-5 Vil Vertical Ant. $88.50
CALLBOOK
1982U.S. $18.95
1962 DX 17.95
cuslic
Astro 103 $1175.00
Astro 150A 825.00
WM 2000A PEP Meter 89.00
DAIWA
CN 520 HF Meter $63.00
CNA 2002 Auto Tuner 425.00
HAL now in stock Calt
HY-GAIN large stock Call for Discount
Kantronics mini reader $285.00
LARSEN 58 mag mount ant $39.00
MFJ 1arge stock Call for Discount
MIRAGE
2Mtr & 440 MHZ Amps Call
HF-VHF Meters 100.00
SHURE 444D Microphone $43.00
TRIONYX TR1000 Counter 149.00
UNADILLA 1:tBatun $16.50
VISTA 8-amp supply @12 volts dc $70.00
VOCOM
2in 25 out 2meter amp $75.00
200 mW in 25 W out 85.00
2Win 50 Wout 110.00
2Win 100 W out 170.00
/8 wave ant. 22.00

-

~See List of Advertisers on page 162

AFFOUDASLE 1) L2Y30AD FRV)

> Transmits perfect Morse Code +* Built-in 16
character buffer « Internal speaker and side-
tone « Reed relay output eliminates keying
problems « AIl solid state circuits and sockets
for reliability = Speed range 5—45 WPM » Perfect

‘ ’ companion to our MORSE-A-WORD CW code

reader.
I MORSE-A-KEYER KIT, model MAK-K, Complete kit of parts & manuat . . . .. $159.95
MORSE-A-KEYER, model MAK-F, Factory wired & tested . . .. .......... $199.95
* MORSE-A-KEYER ESSENTIAL PARTS KIT, model EPK-K. . .. ......... $ 69.95
I (Essential parts kit for home-brewers consists of pc board, board parts and manual.
You supply ASCIlI keyboard, cabinet, power supply & miscellaneous parts.)

® Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and
| handling for Continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax.

5 M"d{f Corporotion Telephone: (414) 241-8144

Post Office Box 513G, Thiensville, Wisconsin 53092

New Automatic Antenna Tuner
Auto-Track AT 2500

Check these state-of-the-art specifications

J.W. Miller Division
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ALL NEW
15 Meter Mobile CW & USB

21.000—21.450 MHz

High |OW (PEP) low 2W (PEP); VFO tuning; noise blanker: fine-
tune SB, KHz £ CW off-set: digital frequency counter: 13.8V dc
@ 3A, negative ground: L9.5" xW9" " xH2.5"; weight (2.3 kg
5.7 tbs.: mobile mounting bracket. UNDER $300

SERIOUS DEALER LISTS AVAILABLE

nNE.G O

v 318

S

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-4541
NOTE: Price, specifications subject to change without notice
and obligation

IsoPole antennas 20% lower.

-P""—.\. -50239

Bl

|
1. X 1/2 n BOOM — ‘!

Al

ST ST. HOSE CLAMPS (2)

[~ UPPER MOUNTING BOLT

B800M PROTRUDES THRU
/ MOUNTING PLATE 4in

“—LOWER MOUNTING BOLT

|l—— ALUMINUM MOUNTING PLATE

d

Fig. 5. Side view of the mounting plate.

There still remained the
question of matching to a
50-Ohm feeder. The feed
impedance of a helical an-
tenna of this design is near
enough 140 Ohms (this
stays the same, by the way,
regardless of the number of
turns in the helix). A quar-
ter-wave matching section
should therefore have an
impedance of about 84
Ohms. The nearest coax is
RG-62, which has an imped-
ance of 93 Ohms. A quarter
wavelength at 435 MHz is
6.8”, and the velocity factor
brings this down to 5.7”

(there’s a trap here: solid di-
electric coax like RG-8 or
RG-58 has a velocity factor
of 0.66, but is partly air-
spaced and the factor is
0.84). After many “cuts and
tries,”” the swr was brought
down to 1:1.1. So this time
the antenna was really
hoisted in the air and put to
work. Results? When used
as an uplink antenna on
OSCAR 7, Mode B, signal
reports have been encour-
aging; downlink on Mode |,
| can copy stations right
down to the horizon. | think
it works! Il

Reprinted from the December, 1980, Amateur Radio (Australia).

ANOTHER AEA BREAKTHROUGH!
PRICES 20% LOWER FOR ISOPOLE "ANTENNAS

The IsoPole antenna has the reputation for high quality, unique design and superior performance.
IsoPoles have become the “standard of performance” in VHF/UHF base station antennas.

The demand for IsoPole antennas has grown steadily since their introduction. To meet the demand, AEA
has installed an automated production line. We've actually improved the quality of construction but most
importantly we have lowered production costs. This lower cost is now passed on to you with the price of

The IsoPole is designed for ease of installation. You can customize your mounting by using low cost TV
masting up to 14" diameter. (Mast not supplied.) More than ever, the IsoPole is the logical choice for a

VHF/UHF base station or repeater antenna.

The IsoPole antenna gives you exceptionally broad frequency coverage. You obtain maximum gain
attributable to the antenna's length, plus a zero angle of radiated power. The unique cone design (pat. pend.)

assures superior resistance to icing and
wind. IsoPole antennas are weather

1 L. [ 1 [
proofed and made of top quality compo- - 1 | \{ ,{ il [ %
nents. They use stainless steel hardware, =.-| |/\ /\[\/ / |; &
Amphenol connectors, corrosion resis- S \ k Y Y \,‘ f 103
tant aluminum alloys and a dielectricic \b \/ (B R B
material with excellent mechanical and = \ / B
electrical properties. Ty '\/ W \K a8 K

Note the typical SWR plots for the ~| "% V.. [
IsoPole-144 and the new IsoPole-440. P

-
e
H

~.
e >
VSWR ON S04 COAXIAL CABLE

el

FREQUENCY — Mty

There is an IsoPole antenna for 220 MHz also. See these fine antennas at your favorite dealer, or contact

Advanced Electronic Applications, Inc. 4
PO Box 2160, Lynnwood, WA 98036 Brings you the

Call 206/775-7373

Breakthrough!

Prices and specitications subject to change without notice or obligation
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The communications terminal that does it alll

TERMINALL 15 a hardware and software system ® o di d i Professionally B Fantastic Morse reception; Six stage active filter

@ Word wrapping. word mode editing, diddle, g
@ Built in software backup - set up the program

Simplicity
TERMINALL was des.gned from the outset to be
B The sli-in-one TERMINALL design makes il
B Software
@ Built in separate, mutli-stage active filter
RTTY and CW demodulators. No phase lock loops
General Purpose vs Dedicated
ERMINA
@ Built in crystal controlted AFSK. Rock stable f:
@ Buitt in hardware clock - one second readout
More for your money Simplicity of operation. Lower cost. General pur-
- - pose computer. What are you waiting for? This is

the way to go!

of equipment

To order toll free 1-800-344-7493
We Discount EPSON Printers. In CA and for service (209) 667-2888
Call Now! or 634-8888

1 1 ’Cm'cs in c A 15 Day Money Back Tnal Period. Dne year parts and labor limited
, .

1126 N. Golden State Bivd. warranty. Add S4 shipping in U.S.A. CA residents add 6% sales tax.
Turlock, CA 96380 as We continue to experience telephone ditficulties, please keep trying.
*Recognized trademark of Tandy Corporation.




TRS-80* BUSINESS AND APPLICATIONS
ORDERNO. PROGRAM NAME

0316RD Climate Comp (Disk)

0287R Electronic Breadboard (Tape)
0258R0 Find It Quick (Disk|

0168R Label (Tape)

TRS-80* UTILITIES

ORDERNO. PROGRAM NAME

0246R Compresston Utiity Pack (Tape)
0232R The Disassembler (Tape)
0180RD Disk Editor {Disk)

0139RD Disk Scope (Disk

0231RD DLDIS (Disk)

0228R Dynamic Device Drivers (Tape)
0199RD Dynamic Device Drivers (Disk)
0250R Irv (Tape)

03%0RD Irv (D1sk)

0058R Programmer's Converter (Tape
0245R Programmer's Primer (Tape
0133R RenumiCompress (Tape)
0230R TLDIS (Tape)

5003R Ultra-Mon (Tape|

TRS-80* EDUCATION
ORDERNO. PROGRAM NAME
0136R Beginner's Russian (Tape

0137R Everyday Russian (Tape]
0071RD Geography Explorer USA (Disk
0212RD Russian Disk (Disk)

0127R Surveyor's Apprentice (Tape|
0214RD Teacher's Aide {Disk

0099R Typing Teache! (Tape|

Instant Software

PRICE
2495
49.95
49.95
24.95

PRICE
19.95
995
39.95
19.95
1995
19.95
24 95
2495
2995
9.95
995
1495
1495
2495

PRICE
995
995

49 95
2495
995
3995
1295

TRS-80° GAMES, SIMULATIONS AND ENTERTAINMENT

ORDER NO.
0017R
0106R
0240R
0213R0D
0051R
0141R
0223R
0224RD
0237R
5006R
7RD
5010R30D
0218R
O171R
0205RD
0219R
0159R
0378RD
117R
0023R
120R
43R
0332R
0312R
5012R
5011RD

PROGRAM NAME
Air Flight Simulation (Tape
Ayrmail Piiot (Tape)
Alten Attack Force (Tape
The All Stars {Disk
Ball Turret Gunner (Tape
Battleground (Tape

Pat {Tape

Patrol (Disk
Danger in Orbit (Tape
Dragonquest (Tape
Dragonquest (Disk) Model |
Dragonquest (Disk) Modet |
Dt Chips (Tape)
Flight Path (Tape
The Flying Circus (Disk)
House of 30 Gables (Tape|
Jet Fighter Pilot (Tape
Master Reversi {Disk
Night Flight (Tape
Oil Tycoon (Tape)
Pertect Pong (Tape|
Santa Paravia 8 Fiumaccio (Tape
Space Shuttle (Tape
Swamp War (Tape)
Temple ot the Sun (Tape|
Tempie of the Sun (Disk} Mode

TRS-80° HOME AND PERSONAL

ORDERNO
0084R
0151RD

PROGRAM NAME
Music Master (Tape
QSL Manager (Disk

Peterborough, N.H. 03458 USA

A division of Wayne Green Inc.

SANTA’S GONE SOFT. .

PRICE
995
995
995

3495
995
995

1495

1995

14 95

15.95

2195

2195
995

14 95

39.95
995

1495

2995
995
995

1495
995

1495

14 95

19 95

29.95

PRICE
995
1995

*TRS-80 is a trademark of Radio Shack a division of Tandy Corporation

[ ]

APPLE* * EDUCATIONAL
ORDERNO. PROGRAM NAME PRICE
0339A0D Capitatization (Disk 3495
0283AD RAussian Disk (Disk} 2495
APPLE** GAMES, SIMULATIONS & ENTERTAINMENT
ORDERNO. PROGRAM NAME PRICE
0148A Air Flight Simulation (Tape 995
0161AD Apple Fun {Di1sk 1995
0254AD Dr Chups (Disk) 1495
0018A Golt (Tape| 9.95
0025A Mimic (Tape) 9.95
0079A Oul Tycoon (Tape) 995
0163AD Paddle Fun {Disk) 19.95
0080A Sahara Warnors (Tape 995
0174A Santa Paravia & Fluma Tape; 995
0229AD Santa Paravia 8 Fiumaccio (Disk 1995

183A Skybombers |l (Tape 995
0271AD Skybombers Il (Di1sk 19.95
APPLE"* HOME AND PERSONAL
ORDERNO. PROGRAMNAME PRICE
0235AD Solar Energy tor the Home (Disk 3495
0242AD Astrology (Disk) 1995

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
TO ORDER:

See your local Instant Software dealer
or call toll-free 1-800-258-5473 Dept. A-63

In New Hampshire 1.603-924-7296 Dept. A-63

Mon -Fri. 8:00 am —4:30 pm ES.T
Inctude 2.50 tor Shipping & Handling

AME RICAN)
o VISA
L

**APPLE i5 a trademark af Apple Computer Inc



Get a glimpse of the future today—at your nearest
Instant Software dealer.

ALASAMA
THE COMPUTER SHOP, Gadeden
OLENSKY BROS . Mobie

ALATHA

COMPUTER TALK. Anchorege

ARZONA

CERF, Prosnix

COMPUTER STORE, Phoanis

MESA ELECTRONICS. Mess.
MILLET'S

ELECTROMNICS, Mesa
PERSONAL COMPUTER PLACE. Mesa

ARKANSAS
MICRO COMPUTER SYSTEMS. Mot Springs.

CALFORIA
wvmc!mmumo«u.vuq
JANCED COMPUTER PRODUCTS. Sents Ans

GEOAGIA

ATLANTA COMPUTER MART. Atlants
BAILEY'S COMPUTER SHOP. Augusta
DELTA DATA DYNAMICS. Tucher
ENEAGY LOGIC. Columbus.

FLEMING DRUG CO , Wrens

HAWAN

HONOLULU ELECTRONICS. Honohsiy
MILLS ELECTROMICS. i ahans

RADIO SHACK ASSOC STORE. Honohsu
1DARO

COX & NELSON, Moscow

DENNIS STONE ENTERPRSES. Frudisnd
ELECTROMIC THES. Boee

10AHO MICROCOMPUTER, Buhi
RSL DATA SYSTEMS. idaho Falts

(A=)
ALPMINE COMPUTER CENTEA, Rocktord
CHICAGO MAIN NEWSTAND. Evanaton

MINNESOTA SOFTWARE, Wikis Boar Lake
AURAL AMEMCA ENTERPRISES. Marshall
2IM COMPUTERS Brookiyn Center
WSSIESPP
C-COM. Jachson
DYEAS INC . Weet Pownt
SOFTWAREHOUSE. Jachson

I~

[=ecea)

CENTUAY NEXT COMPUTERS. Columins
COMPUTER CENTER. Jophn
COMPALTRS. Fionssant

CRC COMPUTERS. Jopin

D'8. Cameron

HOUSE OF COMPUTERS. Jophn

MOORE SOFTWARE. Parkviie
SOFTWARE SHACK, BeHon

MONTANA
COMPUTER STORE. Bunnge
THE COMPUTER PLACE. Kakspaht

SYSTEMS,
CHASCO COMPUTERS. E) Monte
COAST
COMPUSOUND,
COMPUSLP,

QARCIA &
HLINOIS CUSTOM COMPUTERS. Harnsburg
JNL COMPUTER SYSTEMS, Downers Grove

. Angots
DUTAL '!O“MW' Latayetis
FALL CREEEK ELECTRONICS, Pendiston

Dego
RAV SOUND (WS DEALEM, Fortung
SALINAS HOBBY CENTER, Selines
SHAVER RADIO. San Jose
SILVER SPUA ELECTRONICS.
SOFTWARE PLUS, €l Toro

STACEY'S BOOKSTORE, San Francisco
STRAWFLOWER ELECTROMICS (W8 OEALER),
HaH Moon Bay

THE COMPUTER BTORE, Santa Monics.

InCRaraO0NS
PROF ESSIONAL MCROCOMPUTER
SOFTWARE, Muncie
SIMONTON I.AKE DAUGS, Emhart

THE BOARDROOM,
THE HAM BHACK, Evangvitle
owa

SERNETT LEISURE CENTER, Carrolt
KANEAS

AMATEUR RADIO EQUIPMENT, Wichits

CENTRAL KANSAS COMPUTERS. Herngton

COMMUNICATIONS CENTER, Lincoin

QOBUS INTL Wichis

HATCH COMPUTER CENTER, Alance
TECHNOLOGY, Wichwa

Shrovepon
COMPUTER SHOPPE. Metawie

MAINE
FAYEBURG COMPUTER CENTER, Frysburg
MAINE

NEVADA

WURLEY ELECTRONICS Las Vegas

NEW MANPEHIRE

BITSNSYTES COMPUTER CENTER. Concord

‘COMPUCRAFT, Keene

COVER CRAFT, Amharst

PAUL'S TV, Framont

PORTSMOUTH COMPUTER CENTER,
smouth

0rborough

STURDIVANT AND DUNN, Conmay

NEW JERSEY

ABE'S TV SALES & SEAVICE. Gisesboro

ADELMAN'S STATIONERY CO . Union Caty

BARGAIN BROTHERS. West Tremon
SMACK,

Aluguenus
MITCHELL MUSIC. Cariebed
THOMAS E CAM JEWELER, Alamogordo

THE FEDERATED GROUP, Commerce MAINE MICRO SYSTEMS INC.. Aubum
THE SOFTWARE STORE, ', Auburn

THE SOFTWARE STORE. Los Angeies MARYLANO NEW YORR

WABASH APPLE. Ei Toro COMM CENTER, Laveet ARIBTO CAAFT DISTINCTIVE MINIATURES,
WENNER BUSINESS SYSTEMS. Los Alos PROGAAM STORE, Baimore. New York

COLORADD SOFTHANE ETC. Fraderct ASD HOME COMPUTER CENTER,
APPARAT, Denver LLS COMPUTER STORE, Mariow Heights Poughkesosis

FISTEL'S MICRO ELECTRONICS, Dervver W‘ BERUINER COMPUTER CENTER,

POOA CALQAATORS, LAND OF EL Lynn Neow Myde Perk

COMNECTICUT MARK GORDON White Pisine

BYTE ME COMPUTER SMOP, New London MIDDLEBORO MUSIC (WS DEALER. COMPUTER RESOURCES. Witiameviie
COMPUTER LAD. New hogedon

London
INSTRUCTIONAL SYSTEMS COMPUTERS,
Manchoot

o
TECHNOLOGY SYSTEMS. Bethel

THE COMPUTER STORE. Stembord
DELAWARE

NICAO PROOUCTS, Witmington
DISTRICT OF COLUMBIA

THE PROGRAM STORE. Washingion. DC

FLONOA
ALL‘“"E“M ‘Winter Garden
F MICROCOMPUTER

HDEAS, Gasnesvide
BOUTH EAST MICAO DATA, Onando

MICROCON, Wateniown
OMMNITEK SYSTEMS, Tewhabury

Garden City
COMPUTER oom:cvm FW e

COMPUTER HAIY m
COMPUTE RLAND, Kentwood
COMPUTERLAND. South!

COMPUTER TREE, Endwel

COMPUTERLAND. Cane Mace

COMPUTE( OF NYC, New Yort

DIGIBYTE SYSTEMS, New York
MICROCOMPUTER

VISIONS COMPUTER STORE. Metvile

W, Toledo
ALTAIR SYSTEMS. INC.. Dayton
ASTRO VIDEO ELECTROMICS, INC , Lancaster

MAIN SYSTEMS, INC., Flint
WEI

MONY,
NEWMAN COMMUNICATIONS. Grand Rapids
NEWMAN Ann Arbor

TRLCOUNTY ELECTRONICS & SOUND
CENTER Fonton
WEATHERWAX DRUGS, Brookiyn
WAZARD'S ARBENAL. East Lanaing

YE OLDE TEACHERS SHOPPE, Ypenani|
MINNESOTA

CODE ROOM, Eden

Prawcie
LANTOS COMPUTER CORP , Minneapoks

MICRO COMPUTER CENTEA, Contervitie.
MICRO ELECTRONICS INC , Columbus

MICRO-MINI COMPUTER WORLD, Columbus.
TWENTY FIRST CENTURY SHOP, Cincinnsti
WANNA PLAY, Cincinnati

OXLAKOMA

COMPUTER STORE. INC . Tulss
COMPUTER WORLD, Tuiss

Wi DAVIS DA PROFILE MNGMT, Moors

MT!I SPECIALTIES, Seiem

COMPUTERLAND OF PORTLAND. Tigard
LAR ELECTRONICS, Grant Pass
PONEER ELECTROMNICS. Sandy
PENNSYLVANIA

. Preladeighua
ARTCO ELECTROMICS. Kingsion

BELL ELECTROMICS. Edunboro
BELL ELECTRONICS. Girard
Guwoonts

oounnuuuo OF FOX MVER VALLEY.

nuoc LANTEAN COMPUTER, Medison
OMEGA MICROS, Mitwackes

PETTED MICROSYSTEMS. Mitwavhas
$80 TV SALES, Morwos

WYOMMNG
COMPUTER CONCEPTS. Chayenne

AUSTRALIA

CiSA MICROCOMPUTING. Sidney

DE FOREST SOFTWARE Munawading. Vic
[astaer]

Drstnbutor

JAE COMMUNICATIONS, Ahoons
MAFEX ASSOCIATES, Johnet: :W&SYHMI"&
PERSONAL COMPUTER CORP . Paok ]
PE SOFTWARE. Never Lid . Mavern

COMPUTER STORE. Pitsburg
STEVENS DEALER, ALLIED CENTAE. Thunder Bay.
RUMPELSTILSKIN TOY BHOP. New Hope Ortano
TELEVISION PARTS COMPANY INC ARKON ELECTRONICS. Toronia, Ontano

New Bngnton

PUERTD AICO

MICRO COMPUTER STORE. Caparra Terrace
SLANI

ANOOE

COLONIAL ENTERPRISES (WS DEALER
Foster

SOUTH CAROLINA

OMNI lucmomes. Chaneston

ACE MiNt s'll‘!l-. Clarsvie
TTANOOGA COMPUTER CENTER,

AUDIO WORKS. Lufuns
CODEDATA INC . Arngton

COMPUTER CONCEPTS, Besumont
COMPUTER ‘N THINGS, Aust

COMPUTER PROGRAMMING ASSOC . Lubbock
COMPUTER POAT, Arungton

COMPUTER SALES & SERVICE, Fort Worth
COMPUTER SOLUTIONS. San Antonso
COMPUTERLAND OF SW HOUSTON. Housion
COMPUTERS BY O'NENL Lake Jackson

IlAIVMAC INDUSTRIES (S DEALER),
Housion

MICRO COMPUTER CONCEFTS, Piano
PAN AMERICAN ELECTROMNICS (5 DEALER.

Masion

RL COLE'S ELECTRONICS. San Antonio
AOY'S CO & ELECTRONICS. Araness Pass.
80 SOFTWARE, San Antomo

TOTAL COMPUTER STORE Besumont
WAGHALTER BOOKS, INC , Houston

UTAH
COMPUTERLAND, Sen Lake City
FOOTHILL MOODELERS. Son Lake Ciy
QUALITY TECHNOLOGY, Sat Lake City
VERMONT

AULL COMPUTER SYSTEMS. Victona. BC
TS & BYTES, Denmouth. NS
CENTRAL DISTRIBUTORS LTD . Lachne

COMPUTER SHOP LTD., Caigary. &=
COMPUTER WORLD, Vancovver
oourumuun OF mu.mavou

GREAVIV! wﬁﬂﬂl. Victona. 8C
DATATEC COMPUTER SYSTEMS LTD
Sactnionn Spst

ELECTROMICS 2001, Wikowdals Ont,
GALACTICA COMPUTERS LTD . !ﬂmm

Alberts

WMSCO DU QUEBEC. Ste Foy, Oustrec

LYONS LOGC LTD . London, Onterio

ANCROMATION. Toronio. Ontano
Saskatoon. Sask

WHICRO SHACK. Roguna. Seek

MAW COMPUTERS Missssugs. Ontano

P & TUCK VANETY, London, Omtario

OFFICE CENTRE. Kingaton. Omtano

SAULT OFFICE MACHINES. Seuit $1 Mons

Ontano

STATUS COMPUTER SYSTEMS, 5t Cathennes
Onterc.

TOTAL COMPUTER SYSTEMS, Aiax, Ontano
WEST WORLD COMPUTERS, Edmonton.
Aents

ALy
TS & BYTES. Mitan

FRANCE
JC$ Composants. Pans

NETHERLANDS & BELOIUM

Diotritasor
SOFTWARE IMPORT BRABANT.
Eindnoven, Neih

{R/S DEALER),

COLLECTIEF,

WICRO COMPUTING,
MICAC DYNAMICS. !nm

VIRGeA
COMPUTER SOLUTIONS, w
wonu

FRAME GALLERY,
MOME wl C!NV!I INC

Vieginia Beach
LITTLE SOLDIER, Alesandria

SYSTEMS MARKETING. Artington
WASHINGTON

AMERICAN MERCANTILE COMPANY. Seatile
C4J ELECTRONICS, Auchiand

COMPUTERLAND, Believue
COMPUTERLANOD, Feders! Wey
COMPUTERLAND, Spokane

US S ENTERPMSE, iurkiand
WESTERN MICROCOMPUTER CENTER

WEST VIAGINIA

COMPUTER CORNER, Morganiown
COMPUTER STORE. Huntington

OMIO VALLEY ELECTRONIC SYSTEMS,

Whesiing
SOUND & ELECTAONIC SPECIALTIES,
Morganiown

Ovtl. GONNE. Duﬂu\
L MICROCOMPUTERS, The Hague

EW ZEALAND
vmm ELECTRONICS. Paimerston North
NORWAY
A5 SORLUND. Vedavagen

0N
SENTEC AB. Jortaka.

UNITED KiNGDOM
CALISTO COMPUTERS, Bwmingham

YOUR NAME COULD
BE HERE. CALL:
1.800-258-5473

Find out what you’re missing.

You heard the lady. Your microcomputing life is going to be very exciting. But don’t
leave it to chance—Ileave it to us! We have a brand new catalog full of packages and
valuable coupons to help make it happen. It’s free. . .if you fill out the coupon and mail
it today. (Or make a photocopy and spare your magazine).

NAME:

ADDRESS:

CITY:

STATE:

ZIP:

|nS|QI II M Peterborough, N.H. 03458 603-924-7296 -A80
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— a Morse tutorial for Commodore’s computer

The Code Pet

Alden Lansdowne AAQG
335 North Vassar
Wichita KS 67208

You’re practically a
shoo-in for that up-
grade license if you can
copy the code from this
program written for the
Commodore PetTM. You
pick the speed from five to
twenty words per minute
and it sends perfect code in
groups of five characters.
Since this is a sound pro-
gram, you will need an ad-
dition to the Pet such as
can be found in Kilobaud
Microcomputing, March,
1979. The article by Greg-
ory Yob on page 71 ex-
plains several ways to con-
nect sound. | strongly rec-
ommend the method in Fig.
4(b). By the time | isolated
an amplifier with capaci-
tors, 1 had distortion. The
transistor seems to be best
and also is easy to con-
struct.

After you enter the
speed, the screen is
blanked and you copy the

code with pencil and paper
as you would if you were
performing for the FCC,
After 100 groups of five
characters (or five min-
utes), the screen will show
the text sent. A completely
random text of letters,
numbers, and common
punctuation will assure
you of receiving all charac-
ters equally.

Should you wish to stop
before the computer is
finished, type S and the
computer will respond.
Code is sent as near the in-
put speed as possible for
me to program. (If you
make improvements, please
let me know.) The basis for
the time was reached by
running the program, tim-
ing for five minutes, and
then counting the groups
of five characters. Speeds
under 13 words per minute
are sent at 13 words per
minute with additional

126 73 Magazine  December, 1981

199
119
129
139
149
159
169
179
199
200
219
229
230
24
250
269
279
289
299
390
31
329
33
kL
350
360
379
kL
39
499
419
420
a3
449

Program for Morse code.

PRINT*™  MORSE CODE PROMPTER PROGRAM"

PRINT “QQI WILL SEND MORSE CODE AT RANDOM.IN*
PRINT “QGROUPS OF FIVE CHARACTERS AT THE"
PRINT “QSPEED YOU DESIRE. AFTER 19@ GROUPS OF*
PRINT “QFIVE, A COPY OF THE SENT TEXT WILL"
PRINT “QAPPEAR. IF YOU WISH TO STOP BEFORE"
PRINT“QI'M FINISHED, TYPE 'S'.*

PRINT “QQWHAT SPEED WOULD YOU LIKE ME TO SEND?"
CLR

INPUT “Q(5 TO 20 WPM)";P

IF P<5 OR P>20 THEN 299

IF P>12 THEN K=1: GOTO 249

K=ABS (P*150-1999) : P=13

P=ABS(P*3-80)

POKE 59499,52: REM TURN OFF VIDEO

PRINT “¥*
PRINT "LETTERS. HERE IS THE LIST TO CHECK"
PRINT "YOUR ACCURACY:Q*

POKE 59464,9: POKE 59467,16:PEM SOUND

POKE 59466,51

A=INT(RND(1)*47)+44

IF (A=64) OR (A>57 AND A<63) THEN 319
PRINT CHRS(A);

FOR I=44 TO A

READ AS$

NEXT

FOR J=1 TO P: NEXT

FOR I=1 TO LEN(AS)

D$=MIDS(AS,1,1)

IF DS="L" THEN L=3*P: REM DAH LENGTH

IF D$="S" THEN L=P: REM DIT LENGTH

POKE 59464,211: REM TONE

FOR J=1 TO L: NEXT J

POKE 59464,



spacing between charac-
ters. The timing for this is
accomplished in lines 220
through 240. Line 270 is in-
complete, but before the
screen is turned on, line
610 will finish the sentence
and tell you how many
groups you have copied
Line 290 includes an extra
POKE statement; however,
without it, you would hear
a false tone the first time
you ran the program

This program uses the in-
herent ASCII code in the
Pet to reference a number
to the corresponding ASCII
character for display. Line
320 removes the holes in
the ASCII code. Line 300
follows guidelines for
sound pitch as in Kilobaud
Microcomputing, Feb-

459 NEXT 1
46

REM END OF LETTER. CHECK S GROUP

479 RESTORE
489 GET ES: IF ES="S" THEN 599

499 C=C+1

599 IF C=5 THEN C=9: GOTO 539

519 FOR J=1 TO K: NEXT: REM WORD SPACE
529 GOTO 319

539 FOR I=1 TO P*6+2*K: HEXT

540 GaGel: H=H+l

550 IF G=6 THEN G=0: GOTO S&9

56 IF H=199 THEN 590

570 PRINT “ "5

589 GOTO 319

599 REM ENO

6@

ruary, 1979, page 9. If the
tone is not right for you,
change the 211 in line 420
to any number between 1
and 255

Line 600 turns the sound
off. If you have inadver-
tently pressed STOP, just
type RUN 600. You won't
see it on the screen until
you have pressed RETURN
The program as shown will
run until 100 groups have
been sent. If you want to
copy for only five minutes,
add line 205 and change
line 560 as in Version 1!

Learning code isn’t al-
ways that much fun, so
anything to ease us
through this period helps!
Cood luck on the up
grade @

POKE 59464 ,0: POKE 59466,0: POKE 59467,9

619 PRINT "3YOU HAVE COPPIED";H;"GROUPS OF FIVE"

620 POKE 59429,60

639 PRINT "50QQQQQUARANA0QQQeY”
649 END

1999 DATA {LSSLL,LSSSL,SLSLSL,LSSLS

1919 DATA LLLLL,SLLLL,SSLLL,SSSLL,SSSSL,SSSSS,LSSSS,LLSSS,LLLSS,LLLLS

1929 DATA B,B,B,B,B,SSLLSS,B

1930 DATA SL,LSSS,LSLS,LSS,S,55LS,LLS,59555,55,SLLL,LSL,SLSS,LL,LS,LLL,SLLS,LLSL

1949 DATA SLS,SSS,L,SSL,SSSL,SLL,LSSL,LSLL,LLSS

VERSION II ADOITION
205 T=T1+18000
560 [F TI>T THEN 599

CURSOR NOTATION
[% CLEAR SCREEN
HOME CURSOR
[] CURSOR DOWN

~See List of Advertisers on page 162

NICAD BATTERY
CHARGERS

RAPID MOBILE CHARGER

MOBILE CHARGER

w2

Charge your handheld radio off 12 volt source in 4-6 hours.
Will not overcharge your batteries due to automatic shut-
oft circuitry. Equipped with cigarette lighter plug on the
input side and the appropriate charging plug on the output
side. Cord lengths allow for convenient use while
charging! Models available for the Kenwood TR2400,
Yaesu 207R, Tempo S1, S2, S4, S5, Santec HT 1200, Wilson
MKIl'and MKIV. Other models available also. Please call or
write for more info.

$34.95
RAPID || CHARGER

Our NEW AC version of the Rapid Mobile Charger. Charge
your handheld radio in 2-3 hours. Will not overcharge
batteries due to the same automatic shut-off circuitry
found in our Rapid Mobile Charger. The input is equipped
with a UL approved transformer and the output with the
appropriate charging plug. No adjustments necessary!
LED indicator shows current is flowing and all the proper
connections have been made. Models available for
Kenwood TR2400, Yaesu 207R, Tempo S1, S2, S4, S5,
Santec HT1200, Wilson MKIii and MKIV.

$49.95

TERMS: US & Canada add 5% shipping, handiing and insurance.
All others add 10% (20% Air Mail). COD add $2.00 COD fee. Ohio
residents add 4%%% sales tax. Visa/Mastercard welcome

Satisfaction Guaranteed
10 day unconditional guarantee! If you are not satisfied with this
product, return it within 10 days in original condition and we will
refund your money (less shipping & handling)
Dealers please inquire
H DEBCO ELECTRONICS ~3%
P. O. BOX 9169 DEPT. C
CINCINNATI, OHIO 45209
u Phone: (513) 531-4499
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Paul Grupp KATLR
73 Magazine Staff

No More Two-Tone Sidetone

he AEA CK-1 and MM-1
are spectacularly versa-
tile keyers, and after many
months of using both of
them | have only one com-
plaint, a complaint that
many others have voiced
The problem involves the
sidetone
Let’s face it—there aren’t
many keyers with a nice
smooth sine-wave oscillator
for the sidetone. On the
other hand, most transceiv-
ers offer excellent sidetone
characteristics. Moreover
when using the transceiv-
er’s sidetone, you can avoid
the embarrassment of hav-
ing the keying cable go bad
while you are sending, or
(heaven forbid!) forgetting
to flip the “‘transmit”
switch. In both cases the
sidetone on your keyer
would percolate along hap-

— modify your AEA keyer

pily, giving no indication of
the fault.

So what’s the problem? If
you want to use the side-
tone in your rig rather than
the one on the keyer, you
can simply turn down the
volume control on the key-
er, right? Wrong! If you turn
down the volume control
on the keyer, you won't
hear the audible confirma-
tion of each entry you make
on the AEA’s keypad. This
can lead to errors in mes-
sage loading and speed se-
lection if you don’t depress
the keys firmly, or there is
keybounce.

The solution is ridicu-
lously simple. Unlimber
your soldering iron, and in
less than five minutes you’ll
have your AEA keyer giving
you audible confirmation

FAST SCAN ATV

WHY GET ON FAST SCAN ATV?

You can send broadcast quality video of home movies, video

tapes, computer games, etc, at a cost that is less than sloscan
Realy improves public service communications for parades,
RACES, CAP searches, weather watch, etc.

DX is about the same as 2 meter simplex — 15 to 100 miles.

ALL IN ONE BOX

TC-1 Transmitter/ Converter
Plug in camera, ant, mic and you are

on the air

$ 399 ppd

For more info call: (213) 447-4565
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m

of entry, but no sidetone.
we’'ll start with the CK-1,
since that keyer is nearest
and dearest to my heart

Remove the two screws
on the sides of the keyer
and carefully separate the
two halves of the keyer. On
the circuit board, locate
diode D1, which can be
found next to U3, just south
of the 7805 regulator
Check the pictorial in the
manual if you are not sure
that you have the right one.
Now here comes the hard
part. Brandish your solder-
ing iron threateningly be-
fore the keyer, and then un-
solder one end of the diode
That’s it! Tape the diode so
it doesn’t short out any-
thing, and close up the
keyer.

The MM-1 is equally sim-

Maryann
WB6YSS

ple to modify. The diode of
interest in the MM-1 is the
D1, located near the crys-
tal. There are two diodes
and a resistor in a row; the
diode you’re after is the sec-
ond one from the resistor.
Unsolder one end of the
diode, and you’ll have veri-
fication of key closure, but
sidetone only from the rig.

If you wish to use the
keyer’s sidetone from time
to time, you can simply in-
stall a miniature SPST tog-
gle switch to switch the
diode in when you want to
hear sidetone from the key-
er. In the MM-1, the switch
can fit in one of the holes
drilled for the Aux jacks
Space in the CK-1 is a little
tighter, so you’ll have to
drill your own hole, but
there is still plenty of
room. W

P.C. ELECTRONICS
2522 PAXSON Tom
ARCADIA. CA 91006 weORG '

PUT YOUR OWN SYSTEM TOGETHER

TVC-2 CONVERTER
mhz downtoch2o0r3 ... $55 ppd

TXAS EXCITER

tunes 420

$ 89 ppd

PA5 10 WATT LINEAR .. $ 89 ppd

FMAS5 Audio Subcarrier .
ALL FOUR PACKAGE . .$ 249 ppd

. $29 ppd

SEND FOR OUR CATALOG, WE HAVE IT ALL
Modules for the builder, complete units for the operator,antennas,
color cameras, repeaters, preamps, linears, video ider and clock,

and more. 19 years in ATV see 1981 ARRL HANDBOOK




SPECTRUM COMMUNICATIONS
SCAT77 FM REPEATER
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\ 15 or 30 Wt. xmtrs.
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eWmmm T, Zepreaters
(I S people want the Jlaset
Othens want the lowest price....

Voo you can have
Introducing the New Low Cost Spectrum
SCR-77 Repeaters—2M, 220 & 440 MHz!

Soth!

MODE

TRANSMIT KEY =

REPEAY 0
£~

COR DIBABLE

aAC LING

AC POWER ~——LDCAL MIC

o

Includes: ® Crysials—high stability .0005%
® Local Mic
® Your Call programmed into |IDer
® Provision for Auto-Switchover to Btry. Pwr.
® Built-in AC Supply; basic Panel Controls, Spkr.,
LED Indicators

If you’re looking for a new Repeater, but you real-
ly don’t need (or can't afford) all the features and
options on our world famous, ‘super deluxe’
SCR1000/4000, then our new economy line of
SCR77 Repeaters is ideal for you!

These new Repeaters maintain the quality of design, com-
ponents and construction which made Spectrum gear
tamous. However, all of the “bells & whistles” which you may
not need or want have been eliminated—at a /arge cost sav-
ings to you! The SCR77 is a real “workhorse’ basic machine
designed for those who want excellent, super-reliable perfor-
mance year after year—but no frills! (‘PL' and a 30Wt.
Transmitter are the only “built-in” options avallable; but
Autopatch, Remote Control, and other equipment can be con-
nected via the rear panel jack.)

~

Of course, if you do want a full featured/super deluxe
repeater, with higher power and a full list of available ‘buiit-in’
options, then you want our SCR1000 or 4000 “Dream
Machine”. These units will continue to be available for those
who want ‘The Ultimate in Repeaters’.

SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no ‘plug-in’ 1D board (Export), deduct
$40.00. Call or write today for a data sheet, or to place your
order! Sold Factory Direct or through Export Sales Reps only.

10M FM Repeaters, Remote Bases & RX/TX Boards NOW IN )
PRODUCTION! Call or Write for Full Info.

/St babla Espanct !

/leT7 SPECTRUM

COMMUNICATIONS

1055 W. Germantown Pk, S12 @ Norristown, PA 19401 @ (215) 631-1710
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veryone has doubtless

heard, at one time or an-
other, that there lurks at the
far fringes of electronics an
engineer’s unicorn or will-
o’-the-wisp known as the
monode. Most of what you
have heard is humorous
and misleading in nature;
this is simply a cover for a
lack of hard facts.

But with recent develop-
ments promising to cata-
pult it squarely into the
limelight of the next wave
of innovation, it has come

Monodes

— harbinger of a new age

time to broaden its ac-
quaintanceship. Engineers
and hobbyists alike stand to
benefit greatly. Both will
find the new information of
prime interest. We will now
proceed to unburden the
monode of its undeserved
myth of uselessness.
Monodes have left their
mark through much of early
history. This fact is now
clearly seen from the new
perspectives given to us by
contemporary historians of
technology, notably Y.

Angkor Wat

’,’I"II’///-
AMRlRsuisas

Courtesy Itzoki Archives

Fig. 1. Representative ancient monodes.
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Coyle Dunbar-Dexter and
Isadora Pisa Ferniccia.
Specimens of early ones
range from bits of copper
embedded endwise into
clay beads (Chichen Itza,
Angkor Wat) to bronze pin-
shaped leads in wooden
beads or buttons (Gizeh,
Jericho). Fig. 1 shows repre-
sentative pieces from these
sites, circa 2240 BC to 1680
BC.

This graphic argument
needs no further justifica-
tion. The ancients’ failure
to extract a usable perfor-
mance from them, however,
led to their continual burial
and rediscovery in widely
scattered places and times.

There are historians who
scoff at the ancient mon-
odes theory, nonetheless.
Most often, these are not
technically oriented peo-
ple, and so they put forth
the rather tepid counter
that the so-called monodes
are often found in proxim-
ity to such commonplace
articles as combs and
brushes (who among the
present readership has not
built a Wimhurst or Van de
Graff machine?); some are
even found right in a mum-
mified corpse’s hair!

We can scarcely blame
the ancients for burying
these defiant devices with
their frustrated and no
doubt defamed inventors,

perhaps wishing both a
kinder break in the after-
world.

In point of fact, Puck’s
Staff, as we might well call
it, had been a thorn in many
a Skyptickal Experimenter’s
side all through the Renais-
sance, as well. The first rela-
tively modern mention of
them is found in a rough
draft of a never-finished
monograph, as it identified
itself, by Evangelista Torri-
celli, in 1642. Fig. 2 shows
this work. He had a vague
notion that the strange
forces found in amber, ani-
mal fur, and the like had an
affinity for metals and pro-
ceeded to tackle electrode
theory one electrode at a
time.

Since an electrode’s prin-
cipal characteristic seemed
to be its length, he assem-
bled one by putting mercu-
ry in a glass tube and invert-
ing it into a shallow dish of
more mercury. This was to
provide an easy means of
varying its length, but he
became so engrossed in the
tricks the atmosphere
played on it that he dropped
further dead-end research
in favor of the easier quar-
ry. He invented the barom-
eter the following year as a
result.

Benjamin Franklin also
delved into the matter for a
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time. This has been deter-
mined by piecing together
scattered interviews biog-
raphers held with younger
contemporaries after his
death. Franklin mounted
ball-capped rods atop Ley-
den jars (the now-familiar
ball and stem most static
electricity devices sport),
but found that, when
capped with wooden or gut-
ta-percha insulators as
monode theory calls for,
they became quite refrac-
tory to further experimenta-
tion. He, too, gave up in de-
spair. Fig. 3 shows this relic
of the lackluster side of
science.

Many nineteenth century
luminaries also. wrestled
with the ‘““wicked one-
legged beastie,” as Samuel
Morse referred to it. But,
with so many highly suc-
cessful endeavors proceed-
ing forth, this was scarcely a
time for championing the
lame ducks of technology.

Michael Faraday at-
tempted to derive the form
of the Tubes of Force he
would find around a mon-
ode. His subsequent ner-
vous breakdown forever
sealed off any chance of
knowing just how close he
may have come to the truth
of the matter. He became
so distracted that he could
only talk about irrelevant
trivia for years, never
touching on the subject for
a moment. Research is also
in progress on the so-called
heavy metal poisoning that
afflicted lsaac Newton.

Heinrich Hertz came
much closer than anyone to
seeing the monode in its
own right. He attempted to
ascribe to most common ar-
rangements of matter a
“monopolar character” to
account for the apparent
lack of omnipresent elec-
tromagnetic activity as ob-
servable in his day. He was
right, in that monodes do
not make antennas, and
vice versa. We will go into
this in more detail.

As twentieth century

physics unfolded, portray-
ing a world in defiance of
common sensibility, the
monode began to fall into
line as a viable entity in its
own right. Engineers and
scientists here at Bull Lab-
oratories have detailed its
operating principles, and
applications research is in
progress at a rapid pace,
aided by the sophisticated
support technologies avail-
able today.

The basic stumbling
block all along has been in
the current mode assumed.
Both monodes and super-
conductors, therefore, ex-
hibit essentially surprising
behavior in the macroscop-
ic realm.

Rather than burden the
reader with quillets of
theory, we will here take
the more pragmatic and in-
tuitive approach and de-
scribe the appearance and
measurement of basic mon-
ode circuit parameters:

Voltage —Voltage is a
measure of electromotive
potential difference be-
tween two points. The volt-
age of a monode with re-
spect to any other pointina
circuit can be measured
readily enough, but the
one-lead device cannot
have a voltage drop as
such. Monodes do not drop
voltage, so much as they
never pick it up.

Current—Current does
not flow in monodes in the
conventional sense. Kir-
choff’s Law still applies,
however. The monode’s
voltage with respect to any
other point in the circuit re-
mains constant as long as
currents flowing into the
monode are equal in magni-
tude to the currents flowing
out. The fact that both flow
over the same lead simply
means that conventional
current meters register
nothing.

Resistance—Since this is
defined as voltage drop per
unit current, we have a dou-
ble dilemma, as witnessed
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Fig. 2. Torricelli’s investigation.

above. Is the monode’s be-
havior independent of the
resistivity of its conductor?
Does it display a tempera-
ture coefficient of some
sort? And what about het-
erojunction effects? One
might well ask.

AcC measurements are al-
so difficult. Since there is
no externally definable cur-
rent, how can it alternate?
Ac monodics seemed a
doomed cause until the in-
vention of the alternating
source in 1936 by Bull Labo-
ratories founder General E.
Fuller Bull. See Fig. 4 for op-
erating details. Shown in
the inset is a modern equiv-
alent—an array of series
connected photovoltaic
cells is illuminated by an
LED and mounted on a
dquartz crystal which is
made to oscillate by a con-
ventional oscillator circuit.

You might now see why
Hertz’ original notion about

ac and monodes is true. If
we try to make a monode
antenna, say, by topping an
automobile radio antenna
with a decorative foam
ball, we are in reality going
to be receiving signals from
the lower segments of the
antenna, which act as un-
shielded conductors from
the radio’s coax connector
to the top segment. It is this
top segment which, togeth-
er with the foam ball, forms
the monode. Hoping to
force the top segment to
become a monode/antenna
by removing the lower seg-
ments is of no use. Now, the
lower half of this segment is
needed to connect the up-
per half (the new monode)
to the coax connector. It is
this new unshielded con-
ductor, of course, which
picks up signals. Chopping
away until only the foam
ball remains, we at last see
how poorly monodes func-
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Fig. 3. Franklin’s monodick apparatus.

tion as antennas.

The monode will see its
first gamut of applications
in the digital field, owing to
its highly unary truth table
and singularly consistent
characteristics. Indeed,
Buckminister Fuller has
dubbed the monode “’the
unit of electrical behavior.”

As an example of its al-
most trick logic, note Fig. 5,
the data bandwidth dou-
bler. This feedthrough de-
vice is crimped onto strand-
ed hookup wire to increase
its pulse bandwidth and
functions as follows:

Logic ones are conven-
tionally communicated as
current pulses. (Comple-
mentary codes exist, too;
we will stick to this one for
simplicity.) These pulses ob-
viously must flow over the
low-resistance path offered
by the wire. Logic zeroes,
on the other hand, are rep-
resented by an absence of
current and thus obviously
prefer the high-resistance
path formed by the two
100-megohm resistors in se-
ries, which prevent their be-
ing swamped by ones. Since
negligible current flows
over this path, the two mon-
odes terminate the path at

source and destination for a
healthy cost and weight
savings over twisted pairs
or coax.

Monodes now largely use
standard integrated circuit
technologies owing to their
availability. However, new
and more appropriate vari-
ants are appearing, notably
SEAMOSS (Superinsulating
Epoxy And Metal Or Sub-
stantial Substitute), based
on the valence-filled NC (no
connection) junction.

Since monodes do not
use conventional current, it
must be bypassed. This was
done at first in the power
supply, using a hefty shunt
resistor and an air gap or
glass rod in series with the
output.

The development of the
powerless monode did
away with this, however.
This three-terminal device,
in addition to dissipating
heat from the bypassed cur-
rent, also dissipates “peat,”
or powerless heat, the zero-
energy equivalent of heat
dissipated by conventional
current. Thus, in addition to
being mounted on an alu-
minum heat sink with sili-
cone grease, the device
must also be attached to a
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Fig. 4. Early and modern alternating sources.

transite pad with asbestos
grease, for peat’s sake.

An even more recent de-
velopment, allowing mon-
ode ICs to be used in con-
ventional circuits, is the in-
corporation of bypass resis-
tors into the IC case. These
damp supply line ripple as
an added benefit, since of-
ten they have values on the
order of .03 Ohms or less.

The first digital monodics
research was done in 1967,
A team of Bull Laboratories
scientists theoretically pre-
dicted the properties of a
monode gate which they
proposed to call a “dis-
latch.” Upon fabrication
and testing of the first unit,
however, it was deemed a
flop.

There are two kinds of
flop, )] and K, which are
identical, which is simply to
add variety to texts on mon-
ode theory and practice.
Much of this would be
stodgy pottage, indeed,
without such details; the
phenomenon is known as
“monotony.”

The flop possesses a
unique ability to keep cir-
cuit complexity to a mini-
mum. This is due to the fact

that the output is indepen-
dent of the input, folding its
truth table down to a mere
speck of ink on the printed
page and making it highly
noise-immune as well. The
distinction between ripple-
through and synchronous
logic becomes superfluous.

Some digital functions
served exclusively by the
monode and its MSI deriva-
tives include the Gunn Ef-
fect No-Shot Schmitt Trig-
ger; its output is a blank
when it is not loaded.

The flop is also the ideal
matrix element for the
WOM or Write-Only Mem-
ory. Far from being the
white elephant many wags
have painted it to be, it
finds many useful applica-
tions. It is usually function-
ally organized as a set of in-
terpenetrating spirals to
form a circular file or data
sink.

One use, which may have
tar-reaching consequences,
is in the capacity of a data
terminator. Not knowing
the inherent capacity of the
Bit Bucket, which we must
assume on thermodynamic
grounds to be finite, it is
wise to provide for the dis-
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posal of spent data, rather
than simply spraying it into
the environment as noise.
Future generations of com-
puters will very likely be
planet-sized, if not larger,
and we are presented with
the horrifying spectre of
civilizations fighting over
caches of transition-free
space. Of course, this does
not even take into consider-
ation the cost of transport-
ing it to work sites once it is
staked out.

In the early days of com-
puter technology, a pro-
grammer was as often as
not a jumper jockey, wiring
by hand the controller
boards used to program line
printers and the like. The
distinction between pro-
gram and data was painfully
clear. This separation is re-
ferred to as Harvard Archi-
tecture. Those who toiled at
these tasks may at least
console themselves that the
knowledge so gained has
been of great benefit in
present-day technology.
Many MSI integrated cir-
cuits are in reality not logic
circuits at all; like the con-
troller boards, they are
Read-Only Memories. The
chip engineer’s job in many

cases is reduced from te-
dious design-from-scratch
to literally writing functions
onto standardized ROM
formats.

With flop-based ICs, this
is destined to become an
even greater boon. Since
flop outputs do not follow
their inputs, many func-
tions to be written into
WOMs can be deleted with-
out any functional impair-
ment. This has been dubbed
Dropout Architecture.

It is not difficult to prove
that, using Dropout Archi-
tecture and conventional
ROM table-folding tech-
niques, WOMs can be pro-
gressively simplified to the
point that they will vanish,
making them extremely
compact and versatile. Of
course, There Ain’t No Such
Thing As A Free Lunch, as
they say in the vernacular.
In most cases, the 1C’s sup-
ply bypass resistors will not
share in these logic-derived
benefits. Hefty power sup-
plies will thus remain the
rule, given the degree of
supply bypassing previous-
ly mentioned. Also, good
design practice will still call
for at least a label to indi-

Fig. 6. Vanished “flop-flip” case WOM. Case design would

be unwieldy if chip existed.

cate the choice of WOM
not to be used. Fig. 6 shows
a vanished WOM as it may
appear and demonstrates
an unusual benefit of the
concept. Proposed case
outline MO-223 is a “flop-
flip” case which can be not
used in either a dual-inline
or quad-inline circuit board
location.

Monodes entered the
linear realm in 1972 with
the invention of the Zero-
Current Source. It is real-
ized in chip form as two
powerless monodes in a to-
tem-pole arrangement, pro-
viding a 100% offset with
respect to both supply and
ground simultaneously.

This makes possible the
infinite-output-impedance
NOP-amp, which is ideally
suited for unity gain appli-
cations since the output im-
pedance matches the input
impedance. As long as no
disturbing input signal is
present, distortion is ex-
tremely low.

Other unique devices are
exemplified in designs now
on the drawing board at Na-
tionable Nonconductor, a
Bull Laboratories subsidiary.
For example, the NN3160
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and NN3161 are, respec-
tively, a suppressed-lead-
ing-zero-to-analog convert-
er and its trailing-zero sis-
ter. The NN31246 is an In-
definitely Long Delay Line
or “Collander Brigade.” It is
actually a 1xN analog shift
WOM, of course. It is used
to shunt signal quiescent
periods away from sensing
circuit inputs.

A German research group
has recently achieved a
combination theory/prac-
tice coup with the develop-
ment of the G999. This
Gottdeschaft device is a tri-
ple negator and is used to
cast out nines in decimal
arithmetic units.

We can expect the mon-
ode to flood the market-
place soon, one-upping
many current two-lead de-
vices. With the prospect in
sight of a complete engi-
neering revolution, as Drop-
out Architecture’s charac-
teristic philosophy of mate-
rial economy is applied to
many other disciplines,
physical technology itself
will become a thing to be
avoided. We will be ushered
into a new Eden and rejoice
in Eternal Oneness. M
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Breaking the Decibel Logjam

— how to cope with nothingness

he purpose of this arti-

cle is to clarify what a
decibel is and to explain
why it acts the way it does.
The average amateur seems
to encounter difficulty
when studying the subject.
It is sometimes difficult to
grasp the decibel because
of its “nothingness.”” It has
no weight, it cannot be
seen, and its taste and smell
are nonexistent.

Before going any further,
it might be well to state that
the decibel is a ratjo, noth-
ing more and nothing less.
It merely represents the re-
lationship between two
quantities of energy. Unlike
the meter, the pound, or the
quart, it has no counterpart
in wood or metal in the Bu-
reau of Standards. It is an
arbitrary standard original-
ly set up by telephone engi-
neers for their convenience
in making measurements
and calculations.

The decibel is similar to
the old “transmission unit”
used for measuring the effi-
ciency of telephone cir-

cuits. The original unit was
equal to the loss in a mile of
standard telephone cable.
This mile of cable was used
to compare the losses or
gains in a circuit.

The mile of standard ca-
ble was too bulky to keep
around so it was replaced
by its electrical equivalent:
an artificial line with a resis-
tance of 88 Ohms and a ca-
pacitance of 0.054 uF. For
measuring purposes, the
combination of these units
was equal to a mile of stan-
dard cable. If the input to a
circuit was increased, the
amount of increase could
be measured by the number
of mile-units which had to
be inserted to bring the out-
put back to the original
level.

The greatest defect of
the mile of cable is that the
cable, having a certain
amount of inductance and
capacitance, does not have
a flat frequency response,
and transmission efficiency
depends upon frequency as
well as power. In working
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with new types of circuits,
there was a great need for a
new unit of transmission
which was independent of
frequency. One was needed
which was based on power
alone, since the gain or loss
in power is the true index of
efficiency.

Another measurement
scale was devised and the
basic unit of transmission,
by agreement among the
engineers, was the bel. It
was given this name in hon-
or of Alexander Graham
Bell, the inventor of the
telephone. In common
practice, one tenth of this
fundamental unit is used; it
is called the decibel and
goes by the abbreviation
dB.

The decibel is a natural
unit based on the way our
ears respond to various
sound levels. We rate the
efficiency and power out-
put of apparatus in Watts,
but our ears do not respond
to sound energy the same
way a meter does. Instead
of responding in direct pro-
portion to the wattage, our

ears respond logarithmical-
ly with respect to the pow-
er.

For those who may have
become a bit doubtful
about their algebra, a little
review may be in order be-
fore continuing with the dis-
cussion.

Use of Logarithms

The common system of
logarithms uses ten as a
base. The logarithm of a
number is the power to
which ten, the base, must
be raised to equal the num-
ber. For example, ten
squared, or ten raised to the
second power (103, equals
100. Thus, the logarithm of
100 is 2. If we raise ten to
the third power, we have
1000 (10° = 1000);, so the
logarithm of 1000 is 3.

The number which we
have just found is called the
characteristic of the loga-
rithm and always has a val-
ue of one less than the num-
ber of digits in the given
number. 1000 has four dig-
its and so the characteristic
of its logarithm is 3. Unless



the given number is a direct
power of 10, its logarithm
consists of the characteris-
tic followed by a decimal
number known as a mantis-
sa, which must be found by
use of a table of logarithms.
If we want to find the loga-
rithm of 775, we know that
the characteristic is one less
than the number of digits so
that makes it 2. By referring
to a log table we find the
mantissa to be .8893 so the
log of 775 is 2.8893. This
means that if 10 were raised
to the 2.8893 power, the re-
sult would be 775. Numbers
may be multiplied by add-
ing their logarithms or they
may be divided by subtract-
ing their logarithms.

Returning to the discus-
sion of the decibel, suppose
we had an amplifier with an
even 1000 milliwatts out-
put. If the output were re-
duced the least amount de-
tectable by a sensitive ear,
we would find that it had
been reduced to about 794
milliwatts, or to 0.794 of the
original power. If once
again the power were re-
duced the slightest amount
detectable by the ear (a
good ear) and the output
measured again, we would
find that the power had
been reduced to 0.794 of
the 794 milliwatts, or to
0.630 of the original power.
If we go so far as to reduce
power another step, we find
that the power has been re-
duced to 500 milliwatts, or
to one-half of the original
amount. It took three steps
(reductions of power) to re-
duce the original power to
one-half its value.

The decibel, which is the
new unit of transmission or
power ratio, is supposed to
be the smallest change in
power that is audible to the
trained ear. The formula for
finding the decibel of a ra-
tio between two power lev-
els is: dB = 10 log,
(power,/power,).

Power 1 and power 2 rep-
resent power before and af-
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ter it has been reduced or
increased. When substitut-
ing, if the larger of the two
is always placed on top, it
will simplify solution. If we
substitute 1000 milliwatts
for p, and 794 milliwatts for
p., we will have the follow-
ing:

dB = 10 log,, 1000/794
10 log o 1.259.

The log of 1.259 is 0.100,
sodB =10 X 0.1, or,dB =
1.

In substituting for the
second and third reduc-
tions, we find that we have
reductions of 2 and 3 dB, re-
spectively. This then gives
us an approximate scale
that is easy to remember:
One dB reduces the power
to 4/5ths of the original, two
dB reduces it to 2/3rds of
the original, and a reduc-
tion of three dB brings the
power down to one-half of
the original.

Practical Examples

If these power ratios are
memorized, almost any dB
loss or gain can be figured
quickly. For example, what
power ratio would be repre-
sented by a loss of 9 dB? A
9-dB loss would be the
same as three 3-dB losses.
Remembering that a 3-dB
loss equals a power ratio of
1/2 and also remembering
that when the logarithms of
a number are added the
numbers-are multiplied, we
find the following:

3dB + 3dB + 3dB
=1/2 X 1/2 X 12 =9dB

= power ratio of 1/8.

To find the power ratio of
a 7-dB loss we have the
same as a 3-dB, 3-dB, and
1-dB loss, so:

3dB + 3dB + 1dB
=1/2 X 1/2 X 4/5 =7dB
= power ratio of 1/5.

When solving for gain,
the problem is figured for
an equivalent loss and the
resulting power ratio is in-
verted. For example, to find
the power ratio of a gain of
ten dB, we have to find a
change of 3 dB, 3 dB, 3dB,

and 1 dB, so it follows that
3dB+ 3dB + 3dB + 1dB
=1/2 X 1/2 X 1/2 X 4/5
= 10dB = 110.
Inverting: 10 dB gain =
power ratio of 10.

This is another common
ratio that should be com-
mitted to memory, and it is
easy to remember: 10 dB
equals a power ratio of 10.

Voltage or Current Ratios

The formula so far has
been for finding the decibel
direct from the power mea-
surements. When voltage
or current readings are to
be used in place of power,
the formula must be
changed to read:

dB = 20 log,o (V./V)).

The power in a circuit is
proportional to the square
of the voltage or current. As
stated before, adding of the
logarithm of a number to
that of another multiplies
the numbers, so two times
the logarithm of the voltage

or current ratio squares it
and gives us the power ra-
tio. Current values may be
substituted for V, and V,.
When using voltage or cur-
rent values in the formula it
is considered that the input
and output impedances are
the same.

By substituting in the for-
mula for power, we can
work out the following
table.

Decibels Power
Gain Ratio
0 1
1 1.25
10 10
20 100
30 1000
40 10000

By this we find that each
time the level in decibels is
increased by ten, the power
is multiplied by ten. To in-
crease the audio output of
a piece of equipment by 40
audible steps, or by 40 dB,
the power output must be
increased 10,000 times. l

Two-meter H.T. Amplifier Kit
O®  CORBNG m—s0.2% out
66'\\9' small size: 1-3/18" x 3" x 4-1/2*
SQQQ’ Class C or AB1

ask about

our other

UHF & VHF

amplifier kits

459 1398 Edwards Ave.
Lakewood, OH 44107
QRO ENGINEERING " (216 2218500

HAM HELP

| recently purchased an old
Hallicrafters linear amplifier,
Model HT 41. | need to get a
copy of the schematics and, if
possible, operating instruc-
tions. If anyone can furnish
these, | will gladly pay costs.
Thank you.

Glenn Churchilit KA2IOt

1 Meadow Rd.
Hudson Falis NY 12839
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| need a schematic for a Navy
RBH-2 general-coverage system
CNA46188 receiver manufac-
tured by National under its own
model number NC156-1. | am
willing to pay a reasonable
amount for the schematic and
manual. Thank you.

Terron
9301 SW 4th St., 219
Miami FL 33174
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Less Drain Is Your Gain!

— power-saving mods for the Wilson 1l and IV

Photos by N3IC

%= __': )

{

Scope display of power saver in action. Top trace—receiver power. Bottom trace—
squelch voltage.
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Robin Becker KA3W
2912 N Calvert Street
Baltimore MD 21218

ilson Mark Il and

Mark IV hand-helds
are excellent performers. In
many ways, they rival the
premier Motorola HT-220s
One way in which the Wil
son units come up short is
on standby current Wilson
specifies the standby cur-
rent at 15 mA; mine draws
about 22 mA normally. A
call to the factory con-
firmed that this is par. While
respectable, 22 mA, or 15
mA for that matter, just
doesn’t compare to the
HT-220’s standby current of
35 mA Recently, while
making a modification sug-
gested by Wilson to reduce
distortion in the audio
stages, | decided to do



something about this. The
result was a reduction of
the standby current to the
outstanding level of 4 mA.
Perhaps even more incredi-
ble, the modification re-
quires only about $2 worth
of parts and just a slight wir-
ing change to the circuit
board! The details of the
modification are described
below, along with two other
changes which conserve
power on receive and trans-
mit.

The basic idea behind the
modification is to switch
off the power to most of the
receiver as much of the
time as possible, switching
it on periodically for a brief
instant to check for a re-
ceived signal. When the re-
ceiver is powered up, the
presence of a quieted signal
keeps it on and the absence
of a signal turns it off again.
Once turned off, the receiv-
er is powered up again after
a delay and the process re-
peats. If the turn-off occurs
quickly compared to the
time between successive
turn-ons, substantial power
savings result.

To implement this idea,
logically it would seem that
checking the squelch volt-
age of the receiver would
be sufficient to determine if
a signal is present. In fact,
this is the scheme that most
scanners use to check for
busy channels. However, to
prevent noise bursts from
coming through, squelch
circuits open only after the
presence of a continuous
quieted signal for some
fixed time period. Wilson
set this time period to be
from 40 to 120 ms, depend-
ing on the squelch control
setting. The squelch action
of the Wilson HT is depict-
ed in Fig. 1, which shows the
voltage at the collector of
Q14 for various signal con-
ditions. If the squelch con-
trol is set as tight as possi-
ble, the receiver would
have to be powered for 120
ms before the squelch volt-
age would indicate the

presence of a signal. Thus
the minimum power-on
time would be about 120
ms.

To realize significant
power savings, the receiver
must be off for much longer
periods than it is on. If the
receiver power-on period is
set to 120 ms, the power-off
period must be set to 1 sec-
ond or longer. This is not ac-
ceptable, since it results, on
average, in the loss of the
first 500 ms of any transmis-
sion. If the power-on period
could be shortened, how-
ever, the power-off period
could also be shortened,
and hence the amount of
any transmission that is
missed would be reduced.
A power-on period of 10 ms
followed by a power-off
périod of 200 ms, for exam-
ple, would result in the loss
of only 100 ms of signal on
average, while still reducing
power consumption consid-
erably. A loss of 100 ms cor-
responds to about one-half
of a syllable and is not sig-
nificant. In fact, this is com-
parable to the amount of

Top view of completed board

signal lost in normal opera-
tion due to the response
time of the squelch circuit
(see Fig. 1 and note the time
delay from signal onset to
squelch opening).

Thus, to design a success-
ful power-saving circuit, a
method of reducing the re-
quired power-on time must
be found Although the
squelch circuit of the re-
ceiver takes up to 120 ms to
open, it closes in at most 15
ms (the squelch circuit
closes in about 5 ms if the
squelch control is set as
tight as possible). There-
fore, if instead of waiting
for the squelch to open
when the receiver is pow-

TIGHT SQUELCH

ered, we instead somehow
start with the squelch open
and only wait for it to close,
the power-on periods could
be reduced to 15 ms or less
This coupled with power-
off periods of 200 ms would
yield fairly fast response
and dramatic power sav-
ings Unfortunately, the
Wilson’s squelch circuit al-
ways closes after the receiv-
er is powered However, if
the squelch circuit itself 1s
always powered during re-
ceive and the rest of the re-
ceiver is powered up at in-
tervals of more than 120 ms
(the maximum time it takes
for the squelch to open),
then the squelch would

NO SIGNAL T — SIGNAL oo— NO SIGNAL  ——
SQUELCH | J L_
VOLTAGE
l- 120 ms - -' —Sms
SQUELCH + CLOSED OPEN H-— cLoseD
‘ |
LOOSE SQUELCH
SQUELCH I/ \___
VOLTAGE |
.‘ 40 M3 o Sms
|
SQUELCH —— CLOSED —ope -OPEN — ~efe— CLOSED

Fig. 1. Squelch action before modification.
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Bottom view of completed board showing method of installation in HT.

always be open at the in-
stant that the receiver is
powered. The operation of
such a system is shown in
Fig. 2

Although the system now
seems complete, another
problem has been intro-
duced. Since the audio
stages are turned on and
draw power whenever the
squelch is open, some addi-
tional method must be used
to keep the audio stages
turned off during the time
when the squelch is open

NO SIGNAL -sfe-

—— SIGNAL -

and the receiver is not
powered. This problem
turns out to be easily over-
come by allowing the re-
ceiver power control signal
to act as an auxiliary
squelch control signal. In
this way, the squelch con-
trol signal is kept closed
when the receiver is not
powered. When the receiv-
er is powered, normal
squelch action controls the
audio stages

A block diagram of the
circuit is shown in Fig. 3.

—e$e—NO SIGNAL

RECEIVER ” ” I | "
POWER

|=- 200 ms -ll- ZOOM'.*‘

Jo 200ms-‘|!

SQUELCH | [

SQUELCH -OPE N+ 40?['4 L po— - OPEN

CLOSED CLOSED

-t -los-sn Lcmsco

CLOSED

Fig. 2. Squelch action after modification.

- — S
SQUELCH SQUELCH | 200ms
INPUT INTERFACE ONE - SHOT
) -
AUX SQUELCH
outPUT

] [ Recewver

RECEIVER

P R
owe POWER OUTPUT

|~—o
SWITCH

__PTT
INPUT

Fig. 3. System block diagram.
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The squelch interface con-
verts the squelch signal to
logic levels and to some ex-
tent duplicates the squelch
control stage of the HT.
This is necessary because
the solution to the problem
mentioned above keeps the
receiver squelch control
stage clamped while the re-
ceiver is not powered. The
squelch interface circuit
triggers the one-shot when
the squelch closes. The one-
shot sets the length of the
power-off period. It also is
used to keep the audio
stages off during power-off
periods via the auxiliary
squelch output. When the
one-shot is inactive and the
HT is in receive mode (PTT
is high), the receiver power
switch is closed and B+ is
applied to the receiver.
When the one-shot fires or
when the HT goes into
transmit mode (PTT is low),
the power switch opens and
the receiver is turned off.

The complete circuit is
shown in Fig. 4. Transistor
Q1 converts the squelch
voltage to 0 - 12 volts. The-

one-shot is made from two
Schmitt-trigger NAND
gates, UTA and U1B. These
gates are very useful for
fashioning one-shots and
oscillators, and the spare
gate can be used in some
future project. When the
output of U1B is low, it
shuts off the audio stages
through diode D2. U1C con-
trols the receiver power via
transistor Q2. The power
pulsing action can be dis-
abled by closing switch S1
This keeps Q1 off, prevent-
ing the one-shot from firing.

The entire circuit easily
fits into the area reserved
for a tone encoder. Con-
struction is quick using a
perfboard, and a suggested
parts layout is shown in Fig.
5. | soldered the IC directly
into the circuit, although
the board might still fit if a
molex™ or a low-profile
socket is used. Both unused
gate inputs on U1 (pins 1
and 2) must be tied high or
grounded. | used 1/4-Watt
resistors and tantalum ca-
pacitors because of their
small size. All parts are
readily available from
many suppliers. One sup-
plier is Digi-Key, PO Box
677, Thief River Falls MN
56701

The wiring is as follows:
Disconnect the wire from
the emitter of Q29 (upper
right of the circuit board) to
the junction of R5, R6, R9,
R11, R13, R14, and C46
(middle of the circuit
board). Connect +V on the
new board to the collector
of Q29. Connect the collec-
tor of Q2 on the new board
to the junction of the com-
ponents listed above. Con-
nect the PTT input on the
new board to the emitter of
Q29. Connect the squelch
input on the new board to
the collector of Q13 (near
the top of the circuit
board). Connect the auxilia-
ry squelch output of the
new board to the collector
of Q14 (upper left of the cir-
cuit board). Finally, con-
nect the ground on the new
board to the circuit board



ground somewhere near
Q14 (the exact location is
not critical).

If the disable function is
desired, a small slide switch
can be mounted on the perf-
board. The switch should
be bonded to the board
(epoxy works fine). By cut-
ting a notch in the case
within the battery compart-
ment, the switch can be
conveniently reached with-
out disassembling the case.

Circuit operation can be
checked by observing the
one-shot output (pin 11 on
U1) on an oscilloscope.
With the HT turned on and
the squelch control fully
clockwise, a pulse train
should be observed. The
pulse should be high for
about 5 ms and low for
about 200 ms. Next, rotate
the squelch control to its
fully counterclockwise po-
sition. The one-shot output
should stay high and the re-
ceiver squelch should open.

If all is well, install the
perfboard in the HT. The
board may be glued in
place if desired, although |
have not found this to be
necessary. Insulate the
perfboard from the circuit
board using cardboard,
foam, etc.

The completed unit
draws around 3.5 mA dur-
ing power-off periods and
normal receiver current (22
mA in my case) during pow-
er-on periods. With the
squelch control pegged, the
duty cycle is 5 percent or
so, and as a result the aver-
age current should be ap-
proximately 4.5 mA. Mea-
surement in the lab con-
firmed this figure. The HT
was also tested on a Cush-
man, and no change in re-
ceiver sensitivity was ob-
served when switching be-
tween pulse mode and nor-
mal mode.

Once installed, the oper-
ation of the circuit can be
verified by rotating the
squelch control until the
squelch threshold is just
reached. Periodic noise
pulses should be heard

v

SQUELCH
INPUT

Q! 1
2N2222

Rl

100K

from the speaker if the
squelch control is set right
on the edge between open
and closed. Otherwise,
you'll never know it’s work-
ing unless you keep track of
how often your batteries
run down!

Now on to some changes
on the circuit board. These
changes are not that easy
and are only recommended
for those persons experi-
enced with tight circuit-
board work. Although the
changes only involve sub-
stitution of components,
access is difficult due to the
cramped quarters. With a
little care they may be per-
formed successfully.

The first change further
reduces receiver standby
current drain, although on-
ly by a little more than .5
mA (from 4.5 to 4 mA).
Change R48 from 18k to
100k. R50 should now be
adjusted so that the audio
output clips symmetrically.
A value of 270k worked for
me. A side effect of this
modification is that the
time it takes the squelch to
open is increased by about
20 ms. C57 could be re-
duced to compensate for
this, but then the squelch
would close on shorter
noise pulses than it did
originally. | suggest leaving
C57 at 1 uF, since the added
time is not significant.
Although this modification
can be made without in-
stalling the power pulsing
circuitry, the benefit would
be marginal in that case.

The second change re-
duces transmit current by
about 20 mA. Change R93

nPUT
R4 Q2
s 4 22K 2N3906
£ RECENVER

POWER QUTPUT

PTT
INPUT

ié AUX SQUELCH

Ul- CD4093 or MCH4093
PIN 7 GND
PIN 14 +v

™
b2 ouTPUT
IN4148

Fig. 4. Power pulser schematic.

|

[ &

l ] ? ]

B Cor ]
=
== S iy
(me3 | @
vl

Fig. 5. Parts layout, top view.

from 470 to 4.7k. This
change cannot be made
unless the power pulsing
circuitry has been installed.
A similar savings in transmit
current can be achieved
without installing the
power pulser, however, at
the cost of about .7 V lower
receiver voltage, by chang-
ing Q29 to a Darlington
(such as an MPS A13) and
increasing R93 to 10k.

In conclusion, | see no
reason why the receiver
power pulsing idea could
not be adapted to other
HTs. For synthesized HTs,

power would have to be
maintained to the synthe-
sizer, since the lock-up
times are probably on the
order of 100 ms. Give it a
try!
Finally, I'd like to ac-
knowledge the help of
N3IC in kicking ideas
around, designing circuits,
and taking the photos, and
also thank N3TE for spark-
ing the whole process.l

Reference

Wilson Mark Il and Mark IV
Operation and Service Manual,
Wilson Electronics Corp., 1978.

View of switch cut-out in battery compartment.
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Joel Eschmann KIMLD
8204 North 93rd St.
Milwaukee Wi 53224

rom time to time you,
like myself, have gotten
into a situation where your
junk box just did not have
the right parts needed to
build a project. You found
yourself needing some criti-
cal components not imme-
diately available from the
parts store—or maybe it’s
9:00 pm, Sunday night.
Well, this is a story about
such a situation which |
wish to share with you.

A Positive Supply
with a Negative Chip

— one way to solve the parts problem

One evening, while work-
ing on a new ATV trans-
mitter, | had a requirement
for a good regulated power
supply. A look into my junk
box revealed a shortage of
positive-reference regula-
tors.

Again, one of Edse! Mur-
phy’s laws prevailed: “If
working on a new design,
the most critical part will be
missing.” (Well, if that isn’t
one of Murphy’s laws, it

r
— |
- LM33? ¢ —O
O
| + T > J
[ | ¥
—— -— —®
Fig. 1
110 VAC > '48:“: (' — =O)

—

i 1
LM337|

VaoulJ
vin

UVour

Fig. 2.
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sure is one of mine.) Staring
into the junk box, | recog-
nized some LM-337 regula-
tors. This regulator is a neg-
ative-reference voltage
device, but did this matter?
I walked over to the
blackboard and quickly
drew a schematic of a neg-
ative-regulated supply (Fig.
1). It became obvious that
there was no reason not to
use it. | located the other
components needed for this
power supply—which |
was planning to make ad-
justable to 13.5 volts—and
laid out a breadboard.
While working on the
breadboard, certain bene-
fits of this type of design
suddenly became evident.
Notice in the schematic
that | have utilized collec-
tor feedback for good regu-
lation. (Of course, this re-
quired a more available
NPN transistor, as least as
far as my junk box is con-
cerned.) Now that s the first
plus. The second plus in this
design is the fact that we
can ground to the chassis
the collector of the pass
transistor (Fig. 2). Plus
number three: using a TO-3
package allowed me to
eliminate any need for iso-
lating the case of the pass
transistor as is required by

every other supply.

Wouldn’t you think, with
all these pluses, that
although this supply uses a
negative regulator it should
come out plus? Hit

In previous designs (see
“More Power to You,” 73,
August, 1979), | discussed
details of regulated sup-
plies, current limit, regula-
tors, crowbar circuits, etc. |
wish to keep this design
simple and very basic. With
that in mind, let’s examine
it briefly.

The transformer is an
18-V, 4-Amp unit purchased
at Radio Shack (PN 273-
1514). Referring to Fig. 3, we
can see the calculations to
the rectifier assembly. This
rectifier bridge is from Ra-
dio Shack (PN 276-1171)
and has a rating of 100 piv
at 4 Amps.

A good rule of thumb for
the filter capacitor is ap-
proximately 3000 uF per
Amp. With this 4-Amp sup-
ply, | paralleled four 3300-
uF units from my junk box.

Referring to Fig. 4, we
can calculate the dissipa-
tion of the pass transistor to
determine the proper heat-
sink rating. Starting with a
dc level of 25 volts from the
unregulated supply and a
regulated output of 13.5 V,



1BVAC x| 4+252VDC
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}

Fig. 3. Full-wave bridge,
filtered and unregulated.
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Fig. 4.

the difference voltage
across the pass transistor
will be 11.5 V. The product
of the difference voltage
and the load current will be
the power dissipation, in
Watts, by the power tran-
sistor. For example, 11.5 V
X 2 Amps (load current)
equals 23 Watts of heat in
the transistor. With this in
mind, | would recommend
a 100-Watt power transistor
like Radio Shack’s PN
276-2039. A companion
heat sink could be the
Radio Shack Universal (PN
276-1361).

The remaining parts are
not magic. Any “2-Watt
resistor can be used for the
regulator bias. Due to the
fact that the supply was
designed for 4 Amps, the
LM-337 requires a heat sink
to handle about 3 Watts
(Radio Shack PN 276-1363).

The only cautions to be
exercised to keep the 3-lead
regulator stable are lead
length, wire routing, and
grounding. Ground loops
and stray current paths can
cause stability problems
resulting in the regulator
not functioning under load,
so lay out your package
carefully.

Edsel Murphy may have
the corner on the unusual
situation market, but | have
the first on a negative com-
ing out positive! ll

~See List of Advertisers on page 162

V- j 2 METER 90 WATT OUTPUT
. AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL $1 39 95*

FOR ONLY
PLUS SHIPPING

FACTORY DIRECT

® FREQUENCY range 144 - 148 MH:z

® DPERATION FM or SSB (completely linear) Class AB)

@ RF DRIVE 1 to 30 watts

@ KEYING RF activated with high quality relays

@ SSB operation built 1n delay

© PDWER REQUIREMENTS typical 10 watts drive, 13 amps at 138 VDC

POWER MEASUREMENT @ |DLE current 20 millis
100 AT13.8VDC @ MOBILE or FIXED operation
90 ® PREAMP 18DB gain mimmum
I3 @ NOISE FIGURE less than 1 5 DB
E 80 " @ PREAMP KEYING independent — separately RF activated relsys
2z ©® CONSTRUCTION wrap around atuminum heat sink 2 pisces
r4 e 380 degress cooling
= 60 @ SIZE 7"(w) x 67{d) x 3"(h) — WEIGHT 3 lbs 9 ozs
2 - y @ IMMEDIATE SHIPMENT
2 o
Qo : SPECIAL OFFER 399 9 *
w e ]
5 30 : Matching Power Supply PLUS SHIPPING
20 - 15 AMP SUPPLY wt 13 lbs size 8”{w) x 5”(h) x 6”(d}
10 IMMEDIATE SHIPMENT
B ALL PARTS AND LABOR WARRANTED ONE FULL YEAR

12345678910
POWER INPUT IN WATTS

POWER CHART
VISA, MASTER CHARGE, M.O. or C.O.D. ® PHONE (713) 477-0134

V-J PRUDUCTS, |Nc 505 East Shaw, Pasadena, Texas 77506

SERVING THE ELECTRONICS INOUSTRY SINCE 1965

VJ90PL Amgplifier $139.95 plus $3.00 shipping
VJ15 POWER Supply $99.95 plus $7.00 shipping
*Prices USA only

@ 2 3 4 ELEMENT TRI BAND

® 2 3 4 ELEMENT DUAL BAND

® 2 ELEMENT 40 METER AMATEUR NET $523.50 2.3.4
® VHF 4 ELEMENT 2 OR 8 METER ELEMENTS
AMATEUR NET FROM $96.75 OR MORE

T JLIRIE

HIGH STRENGTH
FIBERGLASS

AVAILABLE IN A COMPLETE
RANGE OF KITS

Special Instruction Manual on
Kirk's “’Super Quads”® $2.75

SUPER*QUAD
LSBT sk KITS

10 15 OR 10 8 METER AMATEUR NET FROM $150.42

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) 526 5324
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ROTATOR RESCUE MISSION
PERFECT PARABOLAS
TWO-METER ANTENNAS
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STAY TUNED
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DIGITAL CONTROL FOR HAM III
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SHRINKING ANTENNA
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THE BOBTAIL: ROUND THREE
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HA-202 GOES TO 220 MHZ
MORE PUNCH FOR THE HW-101
NEW HORIZONS FOR THE HW-8
NEW FREQS. FOR THE IC-2
MODS FOR THE CLIPPERTON-L
AX-196 UPGRADE

ACCURACY FOR HEATH CLOCKS
NO MORE TWO-TONE SIDETONE
LESS DRAIN IS YOUR GAIN!

GADGETS

EMERGENCY TONE ALERT SYSTEM
WWV-TO-80-METER CONVERTER
UNPLUG IT, DUMMY!

LINE NOISE SUPPRESSOR
TRANSMITTER TUNE-UP AID

A $10 PHONE PATCH

A 60-HZ FREQUENCY MONITOR
A 49-MHZ REPEATER

THE NICAD CONDITIONER

(FEB 81)

(JUL 88)
(NOV 88)
*TRACKER - THE ULTIMATE OSCAR FINDER"

(SEP 80)

(JAN 81)

(SEP 88)

(APR 81)

(AUG 81)
(AUG 81)
"THAT THEY MIGHT COMMUNICATE"

(SEP 81)

(SEP 81)

(oCT 81)
"TRS~-80: YOUR ELECTRONIC BRASSPOUNDER"

(SEP 81)

QRP ACCESSORY

CW FOR LEVEL I TRS-88

ALL TTL CW KEYER

A GOOD DESIGN GETS BETTER
CW ON YOUR COMMODORE

AEA KEYER IMPROVEMENT

IMPROVING THE POWER SUPPLY
ODDBALL SPLITS

PHONE PATCH MOD

LEDS FOR THE T-599D
S-METER MOD

CIRCUIT FOR IC-211

USES CHANNEL BUSY LIGHT
BRAKE MOD

HUM MODS

TACTILE TUNING FOR THE TR-4
MOD FOR HAM III ROTOR

MODS FOR HEATH IM-17
NONSTANDARD OFFSETS

BUILD THEM YOURSELF

YAESU MODS

AMPLIFIER CONVERSION

ADD A MICROPHONE PREAMP
EXPANDED FREQUENCY COVERAGE
MARS CHANNELS

IMPROVEMENTS

USES COLLINS COMPONENTS
REDUCES SETTING ERRORS

AEA KEYER IMPROVEMENT

POWER SAVERS FOR WILSON HTS

CAMPER POWER ALARM

AUDIBLE POWER OUT INDICATOR

LICENSE-FREE CB
RIDS NICADS OF MEMORY

W3BYM
NOAGX
N5DY
K5KL
AABG
KA1lLR

WA4IQQ
WB6MYF
W5JJ
K4ZHM
WB3ATP
VP2EZ
PY2AUC
K4GOK
K8KUZ
AA3S
WABPBQ
STAFF
WA4TEM
ADS5SX
W4ZCB,
WA5VJB
K5SE
W1PQ
KS4B/NNNBBKS
K4JW

VE7DLU

NSAEN

KA1lLR

KA3W

N4ML

WB5UVC ET AL.
N7BH

WBISKX
WA4PYQ
WA4LBX

NI1II

KOYMJ

KL7GLK

W2KPE
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DEC

AUG
SEP
OCT
DEC
DEC
DEC

JAN

FEB
FEB
MAR

MAR
APR
APR
MAY
JUN
JUN
JUL
AUG
SEP
oCT
OCT
OCT
OCT
NOV
NOV
NOV
DEC
DEC

JAN
JAN
JAN
JAN
JAN
FEB
FEB
MAR
APR

124
106
106
106
106

17

17

17
141
141
141
137
137
119
119
161
161
161
161
168
193

26
99
80
29
126
128

42
48
58
76
120
68
72
LY
186

145



TOUCH-TUNE
82#S REMOTE VFO

HISTORY

OVER THE HUMP; INTO HISTORY
THE HISTORY OF HAM RADIO
DXING THE PAST

THE HISTORY OF HAM RADIO
THE HISTORY OF HAM RADIO
THE HISTORY OF HAM RADIO
THE HISTORY OF HAM RADIO
AERIAL HEIRLOOMS

THE HISTORY OF HAM RADIO

HUMOR

HOME-BREW IN THE REAL WORLD
MY INFERNAL TOWER
MONODES

1/0

TRACKER - THE OSCAR FINDER
LOGIC PROBE

UNDER SOFTWARE CONTROL
REAL-WORLD CONNECTION
APPLES: FIVE BITS OR EIGHT
SLOW-SCAN BITS & BYTES
DESIGN-A-DISH

RALLYING THE HP-55

A STOUT HEART

ELECTRONIC BRASSPOUNDER
DIGITAL DEFENDER

KIM'S MAGIC FINGERS

THE CODE PET

MISCELLANEOUS

DIRECT-PRINTING FAX

THE STRANGE PREDICAMENT
VHF CONTESTING

SELL 'EM WITH SLIDES
SUCCESSFUL HAM CLASSES

HOW FCC RULES ARE MADE

AN OPERATING CONSOLE
LIGHT-OPERATED RELAY

IN THE STACK

ALL THE NEWS THAT FITS

THE HONEYMOON 1S OVER

DF BREAKTHROUGH

PLAIN LANGUAGE RULES
DAYTON DILEMMA '8l

GRANDMA PACKS A SEABAG
WILD TURKEYS 1, FBI @
SAILPLANES ON SIX

SOLAR ALIGNMENT TOOL
NEWCOMER TO NICADS?

FREE PR FOR HAM RADIO!
THAT THEY MIGHT COMMUNICATE
TED GAMLIN, A CONTESTER
RADIO REHAB

LLOYD AND IRIS COLVIN

A VISIT WITH SVOAY

X-BAND SWEPT SIGNAL SOURCE
EYEBALL QSO WITH RADIO RSA
JOE HAM: THE CONSUMER
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TACTILE TUNING FOR THE TR-4
BUILD IT

WW II AVIONICS

PART XII: 1924-1925
VISIT TO SIGNAL HILL
PART XIII: THE OLD MAN
PART XIV: 1925-1926
PART XV: 1926

PART XVI: 1920-1924
EARLY RADIO TOWERS
PART XVII: 1926-1927

CONSTRUCTION HUMOR
ANTENNA HUMOR
DAWN OF AN ERA?

TRS-80 PROGRAM

REPEATER CONTROL

1/0 PORTS FOR TRS-80
RTTY FOR THE APPLE
MICROPROCESSOR & SSTV
BASIC PROGRAM: PARABOLICS
CALCULATOR PROGRAM
KIM-1 SIMPLEX AUTOPATCH
CW FOR LEVEL I TRS-80
HAM SHACK SECURITY

RTTY TRANSMIT PROGRAM
CW ON YOUR COMMODORE

PART III

ILLEGAL LISTENING-OE8WHK
W1FC AND W8DJY

A/V SHOWS

GUIDE FOR ORGANIZERS
THROUGH THE LABYRINTHE
DESK CONSTRUCTION

USES CHANNEL BUSY LIGHT
SIX METER RADIO CONTROL
CLUB NEWSLETTER

HINTS FOR HAM HUSBANDS
DIRECTION-FINDING SYSTEM
FCC PROPOSAL DETAILED
NEW GEAR: DAYTON HAMVENTION
MERCHANT MARINE RADIO
REPEATER JAMMING

RADIO CONTROLLED GLIDERS
FIND TRUE NORTH
INFORMATIVE OVERVIEW
NEWS MEDIA COOPERATION
HANDICAPPED HAMMING
PERSONALITY PROFILE
HELPING YOUNG OFFENDERS
PERSONALITY PROFILE

AN EXOTIC QTH

ONE FOR THE ROAD

VOICE OF SOUTH AFRICA
THE AVERAGE HAM

AA3S
VE5PZ

RITCHEY
W9CI
VE3CXL
WICI
W9CI
W9CI
W9CI
AK8Q
WI9CI

WB1GVU
KC7M
CORNER

WD8DRK, K8UR
VERGONA
WD8CHH
K6EW
WB6MEP
K6AEP
W3KH
LUTZ
WD8CHH
NAAGX
W7CRY
VE1AKL
AAPG

WB8DQT
WA4PYQ
N8RK
N8BPI
WB1FOD
WD4DAZ
W8GI
PY2AUC
WB3BQO
NIYL
HR1ADF
W7BEP
N8RK
KA1LR
K7NZA
WA7UDO
WB3BQO
K6BW
W60JF
WD4NEK
K7NZA
KA1D
WA6VIP
KA1D
N1BEP
W1SNN
PETERSON
N6AVU

MAY
JUN

JAN

APR
MAY
JUN
JUL
JUL
AUG

MAR
APR
DEC

JAN
JAN
FEB

APR
MAY
JUN
JUL
AUG
SEP
ocCT
NOV
DEC

JAN
JAN
JAN
JAN

54
84

78
54
88

36
48
58
66
88

87
64
139

88
96
94
68
66
84
72
8o
70

116
112
126

54
66
100
104
56

84
76
56
60
98
32
125
22
182
12
20

1086
50
66
18
44

132
36
60
82
32



MOBILE & PORTABLE OPERATION

FOUR-BAND MOBILE ANTENNA
DAZE OF WHINE AND NOISES
SAILING THE TRIBAND SLOPER
FLIER'S GUIDE

TRAVELING HAM'S ANTENNA
COLD COMFORT

NEW PRODUCT ANNOUNCEMENTS

ADVANCED ANALOG SYSTEMS
AEA

AEA

ALUMA TOWER

ARP

AVANTI COMMUNICATIONS
BENJ. MICHAEL INDUSTRIES
BENJ. 