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We think it is...and we think you'll agree with us.
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2K Classic and 3K Classic
piciureg above

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.

s, . The 2K Classic represents the culmination of years of

{’/4}4{ 2K CIaSSIC experience in developing, manufacturing and improving
the 2K series. It remains as always a “workhorse”, engineered and built to loaf along at full legal
power for days or weeks without rest. A look inside shows why! 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 signal 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

17 1KD ...Another fine member of the famous Henry Radio family of superior
= /5 ¢ 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 quality and dependabliity of the
2KD-5 and 2K-4, who may prefer the smaller size, lighter weight and lower price and who will settlie
for a little less power. But make no mistake, the 1KD-5 Is no slouch. Its 1200 watt PEP input (700
watt PEP nominal output) along with its superb operating characteristics will still punch out clean
powerful signals.. lignlll you'll be proud of. Compare Its specifications, Its features and its fine
cumpanantl and we're sure you will agree that the 1KD-5 Is a superb value at only $695.

We have been suggesting that you look inside any amplifier before you
""//*" 2K D 5 buy it. We hope that you will. If you “lift the lid" on a 2KD-5 you will see

only the highest quality, heavy duty components and careful workmanship...attributes that
promise a long life of continous operation in any mode at full legal power. The 2KD-5 is a 2000 watt
PEP input (1200 watt PEP nominal output) RF linear amplifier, covering the 80, 40, 20, and 15 meter
amateur bands. It operates with two Elmac 3-500Z glass envelope triodes and a Pi-L plate circuit
with a rotary siiver 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 amplifiers...the Tempo 2002 high power VHF
amplifier and the broad line of top quality solid state amplifiers. Henry Radio also offers the 4K-
Uitra 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 500MHz.

931 N. Euclld Anaheim. CA 92801
Butler, Missouri 64730
TOLL FREE ORDER NUMBER: [800] 421-6631

For all states except California
Calif. residents please call collect on our regular numbers.

2050 S. Bundy Dr., Los Angeles, CA 90025 E213

820-1234
772-9200
679-3127

714
816

HENry hadio

Prices subject 10 change without notice



FIVE STORE 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.

SERVING HAMS

BETTER.

Bob Ferrero, WERJ/K6AHY,

Jim Rafferty, N6RJ
other well known hams
4 Giveyou courteous,

service.

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

FREE PHONE

800

854-6046

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE
SHIPMENT

(UPS Brown)

CONTINENTAL
US.A

SAVE substantially!
Call now for
your price

TR- 7350 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 Palma,
(714) 761-3033 (213) 860-2040

Between Disneyland & Knott's Berry Farm BRAND NEW FROM YAESU ® HF TRANSCE'VER

BURLINGAME, CA 94010 ASK FOR DETAILS, PRICES s HAND-HELD

999_ Hnwar: Av?u {'415} 53:2;??5?:
5 miles south on rom S.F. Airport. SUPERLAT’VE
AMPLIFIERS

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th off-ramp.

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

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

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

AEA - ALLIANCE - ALPHA - AMECO « AMPHENOL « ARRL-ASTROMN
= AVANTI-BENCHER - BERK-TEK-BIRD-BAW: CALLBOOK - COE
«COLLINS - CUBIC -CURTIS - CUSHCRAFT - DAIWA - DATONG

. DENTRON * DRAKE +» DX ENGINEERING - EIMAC » HUSTLER 771 N REGULAR $4945

:m:m-..l_wm:l.sn- KEI-'IWDDP- HL‘H = LARSEN 2 9
:ymaufﬂﬁﬁm-mmc. e Prices, specifications, descriptions subject to change without notice, Calif. residert~ please add sales tax.
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Antenna Baluns
'NF o Model PB $14.95

- Manuscripts

Gnntﬁhuﬂnm in the form of manu-

scripts. with drawings andlor photo-
graphs are '..“Mdh‘lll-hﬂﬂﬁm*:
ﬂdwfmmm:m cation, We

can assume no responsibliity for loss
close i ﬂ;:q m"ﬁéaém'
enclose a g:;a.m , self |
with sach 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" pujﬁeﬁnqa El'ﬂ '
mrailuhl! uphn muaaf -

350 watts PEP. 1.7 to 30 MHz. Low cost. High performance. Just
right for transceivers. Specify desired ratio from table below:

Matches
Model Ratio 50 ohms to
PB-1 1:1 50 ohms
PB-1.5 1.5:1 75 ohms
PB-2 2:1 100 ohms
PB-3 3:1 150 ohms
PB-4 4:1 200 ohms
. 1= on BS PB-5 5 250 ohms
1In thnal.il{:hﬁdaédiu and Pﬁsamlms- PB-6 6:1 300 ohms
?ﬂ:?ﬂhg‘“‘@% PB-7.5 7.5:1 375 ohms
~ Three Years (36 issues) $53.00 PB-9 9:1 450 ohms
 Elsewhere: PB-12 12:1 600 ohms
Ganadn—-mﬂﬂﬁ 'jfﬂﬂr an!h u.s. PB-16 16:1 800 ohms
funds. Eﬂtﬂnnﬂurﬁuﬂ mail—$35.0001
year only, U.S. funds. Foraign air =
mall—$62.00/1 year only, U.S. funds. Model 1K
To subscribe,
renew or chunga $32.50
an addm 3
Write to 73 Magazine, S bscription
Department, PO Box 931, Farming- -
dale NY 11737. For renewals and 1 Kw CW, 3Kw PEP input. 1:1 or 4:1
changes ol address, include the ad-
pe s ] | |
35U8 o ar |
cluce you: “T',T‘@ﬁf”“““": _ Beam Balun
as those of ients. Postmaster: P em
Bahdf&nnm?#taﬁﬂamfpm g o 557'50
scription Services, P.O. Box 831, Farm i
ingdale, NY 11737. 2
Subs:crlptlun
problem or
question:
Write to 73 Magazine, Subscription
A
1 e Include an : :
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
73 Magazine (1SN 0098.9010) is pub . W | i
I!shaﬂmmﬁnthry by 73, :m,flaf IEH,L:':&: | VisA__ Send for FREE Catalog
51?’[. Pﬂtﬁboroughlﬁlimpﬁsam i1
‘ond class postage paid at Peterbor :
;mgh g;a 03458 and at mﬂm al mal. To order, add $3 shipping/handling. California residents add sales tax
ing o ] T

publication may m"' printed or other.

. 1]
o8 Palomar Engineers

Edition—University Microfilm, Ann
Arbor MI 48106, s

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 normal-
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 Dorhoffer 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 40-20CW
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 unatil 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-0old 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 well 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 S0s.

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, should 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 all agree that another in-
ternational war is unthinkable and
impossible, 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 techniclans, 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 technol-
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
W2NSDI1 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

WIN WAYNE'S HAM SHACK
PRIZE WINNERS
Congratulations to the following lucky winners of ham gear in our recent subscription pro-
motion!

Grand Prize  Carl F. Bogart WA7ZJWW/WA7OTR  FT-901DM, MLA-2500,
Reno NV System 33, rotator

1stPrize  David A. Behar TS-700A, Hustler | =2
Seattle WA ' Beam, Bird Wattmeter

2nd Prize  Judith A. Posego N9BKQ TS-820S8
Lockport IL | |

3rd Prize James T. Douglas K3FHC TR-7800 z ls
Washington Borough PA o Y. Nk | o |

4th Prize  Gerald |. Miles WA4KJK Realistic DX-300 >
Nashville TN |
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“Cents-ational.”
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IF shift, digital display, narrow-wide filter switch

1T 9=-0305

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

15-530S8 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- di%lt fluorescent-tube display
shows actual receive and transmit ire-
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.

Matching ncccssurh:u for fixed-station operation:

e AT-230 antenna tuner/
SWR and power meter

» MC-50 desk microphone

» 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

e« KB-1 deluxe VFO knob

e PC-1 phone patch

« HS-5 and HS-4 headphones

* YK-88C

tal display,

e HC-10 diFiLaI world clock
500 Hz] and

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

« MC-30S and MC-355
noise-canceling hand
microphones

- Narrow,/wide filter combinations

Any one or two of three optional filters
... YK-88SN (1.8 kHz) SSB, YE-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 S5B.

- 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
lor 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.

- 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 {re-
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.

"'. NIV R "I'r":‘f- = r ===
Y - ""'. tu- g —JHlj
parﬂfﬂ-rr n amateur radio

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



73 Magazine » December, 1981

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
unlisted information for possible in-
clusion on the bulletin board. This
would be received at W2NSD/1 and
stored for editing by the operator. It
then could be added to the #1 list of
information.

Number two might be a list of con-
tests during the next few weeks, with
scoring information, where to send
logs, where to get full details, and so
on. Again, further information could
be sent to W2NSD/1 at the end of the
bulletin transmission.

Plans are to have lists of ham-
fests and conventions, the latest
FCC releases, proposed rule
changes, lists of nets and their fre-
quencies, changes in repeater calls
or channels, VHF information, RTTY
information, SSTV information...
and so on.

In addition to encouraging the use
of advanced digital techniques over
the air, these transmissions would be
experimental in nature, helping ama-
teurs develop systems capable of
communications via ASCIl at 300-,
1200-, and 9600-baud speeds. The re-
sponse of W2NSD/1 would be set to
match the calling speed of bulletin

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.
How does this have anything to do
with emergency communications,
the basic function of NIAC? Most of
the emergency nets of today are on
voice and are incredibly inefficient as
far as handling volumes of traffic is
concerned. Let's look into the future
and see where our high-speed auto-
matic digital communications exper-
iment is taking us.

In a few years we may be using
small keyboards on which we will be
able to type messages. Indeed, these
are already on the market, with the
Radio Shack TRS-80 pocket comput-
er selling for $230. Let's imagine that
instead of just calling a net control
station to send a message, the net
calls each station In the net in turn
and asks if there is any traffic. With
digital calling, this polling of a net
could be done in milliseconds, not
minutes with endless repeating of
callsigns. At B500 words per minute,
the net control could call each partic-
ipating station and ask for traffic in
less than a second. If a message has
been typed on the pocket computer,
the station would automatically
dump it over the air when polled. The

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 handle thousands of
times as much traffic as at present
with no losses or errors. Further,
links with low-band long-range sta-
lions could be set up as part of the
emergency network. ..even to link-
ing through satellites via microwave
transmissions.

This is not a gee-whiz dream of the
future. Everything needed has al-
ready been invented, so all amateurs
have to do is apply the technology we
already have developed in the com-
puter field to radio communications.
This should be good for amateur ra-
dio in that it will generate a new inter-
est in communicating via this new
technology. It will be good for indus-
try in that all amateurs will be want-
Ing new equipment. And it will enable
amateurs to provide an emergency
communications system far beyond
anything imagined a year or so ago.

We are taking the first step with
W2NSD/1 in the establishment of the
radio bulletin board. We will be ask-
ing the FCC for permission to experi-
ment with 1200- and 9600-baud trans-
missions. We will be publishing a
vast amount of information on this

Continued on page 180

“We've discovered a new high-speed way to learn the code! This shot will
make you a 25-word-per-minute man immediately!”

Well...lCan Dream,Can’tl?

by Bandel Linn K4PP

Reader Service for facing page 72+
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The latest in micro-stripline design and the highest
quahty materials modern technology can provide
are utihized to their greatest advantage in the manu-
facture of the Saturn-V downconverter. System
gans and noise figures approaching the theoretical
liimit have been achieved with this fully integrated
frequency aglle microwave recelvar. Advanced micro-
strip antenna technigues have allowed the full inte-
gration of the receiver-antenna into a sealed injection
molded RF probe securely mounted inthefocus of a
parabolic dish with adjustable polarization. Matched
diodes quiet a high-conversion mixer fed by a low
phase-noise precision voltage-controlled oscillator
coupled between an ulltra-low-noise analyzern
matched RF front and a high gain IF amplifer impe
dance matched 1o dnve one or more lelevisions or
communication recemwers

Design/Performance features:

¢ High Gain: 40 db typical ® Low Noise: 2-2.5 db
e Tuning Range:; 2-2 5 Ghz * High Selectivity: 30db
¢ Dynamic Range: 60 dbmv ® OQOutput Impedance

L ]

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 Dish mounted downconverter
eliminates external antenna ® Precision regulated
power supply ® All cable, cable adapters, brackets
and hardware included ® 6 month warranty

Quantity discount price structures available upon
request for dealers. Dealerships, both domestic and
toreign available in many areas. For further inform
ation, please contact John Michaels, Sales Manager
Telephone hours: Monday thru Thursday, 10-4

h-jain

Eleclronics
4558 Auburn Blvd., Sacramento, CA 95840
(016) 452-0193

SATURN V .




ICOM IC730

ICOMS GoAnywhere HF Rig for Everyone’s Pocketbook
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Only 3.7 in X 9.5 in (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 g 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 favonte
frequency on each band.
® Dual VFO system built in standard at no extra cost.
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Full Featured.

¢ 200W PEP mput—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
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Complete, affordable and fun.. That's
the new ICOM IC4AT 440MHz handheld.
Identical in size and appearance 1o the very
popular IC2AT, the IC4AT you into the 440MHz
band at a very attractive price. accessories used with
the IC4AT are the same items you may previously have
purchased for use with your 2AT.
The IC4A and IC-4AT cover 440 1o 449 995MHz in 5KHz
steps, giving full coverage of the FM ion of the 440MHz band.
Featuring +SMHz offsets, top panel switch for control of PL, 16 button
Touchtone® pad, thumbwheel m*itch frequency selection and ICOM perform-

ance, the IC4A is unsurpassed in a 440MHz handheld.
The IC4A comes sandard with BP3 battery pack, flexible antenna, belt clip,

[€3 ICOM
The World System

earphone and wrist strap.
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Chris Brown KAITD
73 Magazine Staff

One 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?

| 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 tnip alone. With the HT,
| would always be able to
reach the outside world

ﬂ

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

[he 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 1D 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-

2

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 62"
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.

| 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.

| 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
pProgress.

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 | 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
| wrestled my pack onto my
back. As soon as | had it on,
the HT | had carefully
zipped into a side pocket
came alive. N1AHN, 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,
| 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.

| 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 WINFE 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
WINFE. 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
lunch. 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.

WI1INFE 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
tamiliar voices on the Mt
Washington repeater. Bl
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World Class Performance
and Features

==

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 via the
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 rﬁ{'able 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
slable, the switching regulator supply provides superb reliability in a
field of design long neglected 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 squeich (AMGC) to reduce background noise pickup between
words and sentences'

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.

ONE YEAR FACTORY WARRANTY

Because of the level of attention to design detail, parts selection, and
factory quality control, your FT-ONE is backed by a one-year factory
warranty for the onginal 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 1s 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 channei, 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 discnminator 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 VFO'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
476.1

Header Service for lacing page ~81—
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@ Features such as ten channel memory in two banks of five each, a
solid 25 watts of power, full MARS and CAP coverage from 143,000 Mhz
to 148.995 Mhz, plus built in memory retention for up to one year . . .
and much, much more makes this the radio of the year. If you have been
waiting to move up to a new model, or have wished for a radio with
“everything” . . . KDK has it!

@ The ten channel memory is easily addressable and you have two banks
of five channels each. You can even use both 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 nicads for the memory retention which has drain in nano-amps,
not milli-amps. The internal battery will hold the memory for up to one
year! No other radio offers you this feature.

@ Fast and easy dialing. Full solid state dialing and you can choose from
the front panel either a fast or slow 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 each radio. No internal plugs to become intermittant and no wire

wraps eithar, just good solid wiring.

OR ULH NOW DIRECT
CALL TOLL FREE

800- 251-4141
This number for ORDERS ONLY! m “

Mail Order — COD — Bank Cards

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

®KDK Fg;\m you one of the hottest receivers you can find. By using UHF
dual

(not VH gate MOS-FETs with electronic auto tuning for the RF
amplifier and tha first mixer, you have a combination of ultm sensitivity
and maximum quietness.

@®The audio output stage in the 2025A Hk I uses an integrated circuit
which has internal protection against over-voltage and shorted output
conditions. Plus it is a high audio output chip — just what you need in a
noisy mobile 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 Il will not break down even
with an infinite VSWR load, and uses heavy duty solid state antenna
switching with a four stage low pass filter. All this gives you an exception-
ally clean, spur free output.

@®KODK 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! :q %‘ i{ D i( |

Distributed by: - — =

KDK DISTRIBUTING CO. INC.

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

ORDER DIRECT




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

Update Your

— play it again, Sam
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ERROR WORD

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— IN914/1N4148; capacitors—O0.1 disc.
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onsidering operational
features versus IC
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 roll-
over. With n-key rollover,
second, third, etc., keys may

CW Music Keyboard

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 WI1HFA 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.
dJust flip a switch to
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. I-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.

e e

S o

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
912" wide by 12"
deep (bail not ex-
tended) to go any-
where, fit any-
f where at home, in
# the field, car, plane
or boat.
Sl 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 N

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.ll
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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).

Lo
AN
J

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.
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SU\LT-IN DEMODULATOR
MGED OPERATING FEANIHE;

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
fortune?'’' Robot Research has
answered this question through the
use of microprocessor technology.
The Model 800 is the most complete
specialty mode terminal ever offered
for under $1000; yet it has features
and performance capabilities which
put it in the class of systems costing
twice this amount or more! All that's
needed to have a complete operat-
ing system is the addition of a stan-
dard TV monitor.

HOW DID WE DO IT?

The most advanced RTTY sys-
tems on the market are designed for
multiple applications. As a result,
these systems are burdened with ex-
otic features which are seldom used
on amateur radio. These "'features’
add to the cost, complicate opera-
tion, and in some cases even com-
promise performance!

The 800 does not attempt to dou-
ble as a hobby computer, 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 Model 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 geta
complete picture of all of the fea-
tures which the 800 offers, we sug-
gest that you contact us for a fuli-
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.




FACTORY DIRECT

FACTORY DIRECT

674 °°

TT-458

WILSON SYSTEMS TOWERS

— FACTORY DIRECT —

350D
1174 °° 3 Features: NCh
' MT-61B Max Height: 45
ST-77B '|; I~ Features: A i o
Max. Height: 61’ e Weight: 250 Ibs. |
Features: | e _ Winch: 1200 Ibs.
Min. Height: 23 <= 4 8° 00
Max. Height: 77’ '; 18 Weight: 450 Ibs. Cable: 4200 Ibs.
Min. Height: 24 ' sl Winch: 1200 |bs. | No Guys required ‘
Weight: 700 Ibs. =y Cable: 4200 Ibs. when mounting |
Winch: 1500 Ibs. ‘ i No Guys required against eve of |
Cable: 6400 Ibs. ‘ IL R RNty B house. s
HEQI_JI:rEs Tsi-?u?a g ‘i acoikar fdhse. e . For completely |
will be tota i 1
sl | oty | By (T e R
freestanding In- e A : .
Hecummgnded _ stallation, use — | RB-45B or FB45B ‘I B A (8
o Al RB61Bor R R |
FB-61B below. ,
11 | BASE CHART
TOWER WIDTH DEPTH
i TT458 | 12" x12" 30"
o WIND LOADING FBA5B | 30°x30° | 4%’ |
Tower Height Sq. Ft ~ RB45B | 30" x 30" 4%’
P I ih Square MT618 | 18" x 18" R
[ 10 Footage  FBSIB | 3'x3 5% *
MT-618 % Based on REe18 | 3'x3 | 6n' |
B s | 20 MPH ST-778 See Below Bases
TEASH = 12| Wind RE-77B [ 3% 'x3%' [ @’

-095; 4%:" & 6" -, 8

20

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%"
All tubing is cold dip galvanized. Top section is 2" O.D. for proper rotor and antenna mounting.

-.134.

The TT-45B and MT-61B come complete with house bracket and hinged base plate for against-house

position, while

tate the complete

FIXED BASE

The FB Series was designed to
provide an economical method of
moving the tower away from the
house. It will support the tower in
a completely free-standing vertical
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-

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

tower.

ORDER

FACTORY DIRECT
1-800-634-6898

on the rotor
position. This

work
ground

tenna system by the

make changes
sy stem

on

Prices Effective 9-1-81 thru 9-30-81

ROTATING BASE

The RB Series was designed for
the Amateur who wants the add
ed convemence of being able to

from 1t
SET|BES

bases will give that ease plus ro-
tate the complete tower and an-

use of

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
the antenna

RB-45B.. 144 Ibs.. .’289>

RB-81B.. 229 Ibs...*379°
RB-77B.. 300 Ibs.. .’569%

W[s[1]

Specifications Subject to Change Without Notice ADBE.S Bularic Aice

he
of

2 |

Tilting the tower over 15 a
one-man task with the Wil-
(Shown above s
RB-61B. Rotor is not

son bases,

the

included )

mounting. For totally freestanding installation, use either of the tilt-over bases shown below.

WILSON

SYSTEMS, INC.

Las Vegas, Nevada 83103

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




element three band bean
ing 15 possible
on 10 meters
matically made wvia the High-Q Wilson traps. Designed to handle the maximum legal power
traps are capped at each end to provide a weather-proof seal against rain and dust

WILSON SYSTEMS INC. MULTI-BAND ANTENNAS

SYSTEM 36

— IN STOCK —

A trap loaded antenna that performs hke a monobander! That’s the charactenistic of this six
Through the use of wide spacing and interlacing of elements, the follow
three active elements on 20, three active elements on 15 and four active elements
No need 10 run separate coax feed lines for each band, as the bandswitching 1s auto
the

The special

High-Q traps are the strongest availlable in the industry today .

SPECIFICATIONS

Hand MH: 14 21-78 8 (0 D, = Lengih) £ w2 Wind Loading @ BO mph 210 lbns
A JFTT | pul  Legal L . No ofElements b Maxermiuim wind siervival 100 f
Gain (dBd) Up to @ dB Longegt Eiement 28" 2% Feed method Coasial B
W SYWH LA nicE 131 fu g Hads 180 gl v
| rry e pdares 50 ohm M o mast diameter 2 AsTEmDIed wesght Vaissron) =B g

FI/B Rati 20 ol O Ler ey Surlace area gdbag Mt Shipaping witaght lagprox ) b b

— ———m

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 SY33, and using the same single feed line.

Capable of handling the Legal Limit, the “*SYSTEM 337" s the finest compact tri-bander avail-
able to the amateur. Designed and produced by one of the world's largest antenna manufacturers,
the traditional quality of workmanship and materials excells with the “"SYSTEM 33". New boom-
to-element mount consists of two 1|l"B thick formed aluminum {Jlﬂ'ﬂ:ﬁ that will providge more
clamping and holding strength to prevent element misalignment Superior clamping power I1s ob-
tained with the use of a rugged 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 1o easy
assembly and the Lightweight antenna makes installation of the “SYSTEM 33" quick and simple

SPECIFICATIONS
H 1 14-21 28 Boom (O 0. x length) 2" 14'4 Wornd loading at BU miph 114 s
K L MNii. of slemean s K Aggempled wasight (S on 4 1A
wrn i) Up 0 B dB Longest element 2T 4 Shupping wiighl (appros ) 434 I
Y S H j e L 1:-4:1 T weviondg faolilis 1549 Divect 52 ohm teed Dealun Mg areg
e i o) (ptirn M imum mast diameter 2 L L) Pl amvrmy e survival 100 mph
i f e i 5.7 sqg N

ORDER
FACTORY DIRECT

1-800-634-6898

 WILSON
SYSTEMS, INC.

4286 S Pulsrniy Ave Las Vegas Nesada BS103

FargFE ofET

WV-1A

4 BAND
TRAP VERTICAL
‘" (10-40 METERS)

b

No bandswitching

necessary with this
i vertical. An excellent
i low cost DX antenna
with an electrical quarter
wavelength on each band
and low angle radiation.
Advanced design
provides low SWR and
exceptionaliy tlat
response across the full
width of each band
Featured is the Wilson
large diameter High-Q
traps which will maintain
resonant points with
varying temperatures and
humadity

Easily assembled, the

WV-1A is supplied with
a hol 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" total height

e Self supporting — no guys
required

* Weight — 14 |bs

e Input impedance: 50 82

* Powerhandling capability:
Legal Limit

* Twa High-Q traps with large
diameter coils

* | ow angle radiation

¢ Omnidirectional
performance

» Taper swaged aluminum
tubing

s Automatc bandswitching

o Mast bracket furnished

» SWR: 1.1:1 or less on all
bands

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 n-
crease the efficiency of the
GR-1 by providing the correct
cCounterpoise.




Paul Grupp KATLR
73 Magazine Staff

Time 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 of 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

26 73 Magazine »

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.

December, 1981

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-
guencies, 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 ICs, and simplifying
the final stage. Specifica-
tions are virtually identical

for the two rigs. Sensitivity
s 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
vou 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 | 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
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HUSTLER
HF MOBILES
DELIVER =
FIXED STATION
PERFORMANCE

Hustler HF antennas deliver

outstanding signal reports —
wherever you're mobile!

Design your own HF mobile
from a full selection of top-
quality, US.-made skainless
steel ball mounts. quick dis-
connects, masts, springs, ond
resonators. You can cover any
&-to-80-meter band. Choose
from medium or high power
resonators with broadest
pancwidth and lowest SWik for
optimum performance on any
band. Easy band change and
garaging with Hustler's fold-
over mast, 1oo

Ask any ham — the best HF
moblles on the road come
from: Hustler — still the

standard of performance.

- —

3275 North "B" Avenue
Kissimmee, Florida 32741

An M‘Il‘l\ Company

—m e ——
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! BATTERY
EATER??

/

GOT A

YOU NEED A
BATTERY -BEATER!!!

-

MEMNE YT

" STOMART QRIS F. Box 7535 Tmihinie, Ca. 1Y
PORTA-PEATER"™

INSTANT REPEATER

Command and conirol module makas an instanl re:
peater from any 2 radios with absolutely no modih
cations totheradios Interfaces via the exlarnal speaker
and mic jacks Perfect for a personal, @margancy, or
| fixed repeater Write or call tor detaled data manual We

accept VISA and M/C Request catalog

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

® Ad| 0-15 min, 1D cycle timer

® Adj. 0-15 min. Time Out timer

® Adj. 0-30 sec. hang timer

® Ad| 20db local mic amp

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

® Complete gain/interface controls
® Complete technical manual
®PCB size 5% x 5%

® 22 pin edgecard interface

Assembled,
Tested,

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

$99.%

o 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, MW.F.
days: 713-658-0268

ICOM IC 720A/AC . $1298
ey 2 729
JC AR 249
220D e digar 269
K2R v 309
Santec HT 1200 .... 299
ST7440FM . ... .. 299
ETO Alpha 78 ........ 2595
BN s 1495
O = L4 1795
Telrex B BEM .... . 425
Drake TR7/DR7 1349
RI/DRT .. 0ivin 1299
AEA Morse CK1 .. 115.00
YEASL FT707 ... 699
FRGTTO0 i avaurass 449
FT101ZD
Mark 3 Limited .... 749
Order KWM 380 Now
OLD PRICE
Rockwell Accessories in Stock
JEY QA s tE R e 41,95
Bash Books: ..i...oooeesanas 9.95
Amphenol Silver Plate PL-259 1.00
Antique/Rare Tubes ......... Call
£ TS RS A Py s Ry 38
Timex 24 hour WallclocK..........c....... 24.95
Robot BOOA ........covceuns 749
Cubic TOINS SHN G Benlbs 1195
Bird 43 SLUGS
Portable VJ Amplifier
2 watts in 33 wattsout .... 8995
Belden 9405 Heavy Duty
Rotor Cable 2816, 6#18 45¢C /ft
Belden 8214 RG-8 Foam 36C /ft
Belden 9258 RG-8X
MIR=COBX L oive e b i 45801 1 19C/ft
Alliance HD73 Rotor ..... 109.95

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

MASTERCARD VISA
All prices fob Houston except where indicated Prices
subyect 1o change without nohice, all items guaranfaed
. Texas reswdents add 6%
ge. balance collect

MADISON

Electronics Supply

Some items sulyect pror
tax Please add sufficsent

1508 McKinney ~*
Houston, Texas 77010




WE BACK EVERYTHING
WE SELL WITH OUR
PERSONAL GUARANTEE

PRICES F.O B.
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOU T
NOTICE

ITEMS SUBJECT TO
PRIOR SALE

MADISON

Electronics Supply

master chargs

CL TR DS

£

NEW NIGHT LINE
TOLL FREE
1-800- 231-3057

("-

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

NEW
P KENWOOD

2m FM HANDIE

e (N

IC-720A
$1298.00

HF transceiver, general
coverage receiver - 0.1 MHz to
30MHz, 12 VDC operation
(compatible with PS15 power
supply). 2 VFO's built in.

ICOM's top of the line - 9 band

CALL FOR QUOTE

~

DONS CORNER

Our service men note the new rigs coming out, and they are
plentiful. Seem to be almaost failure proof the first leap out of
the factory. The design is better. Quality-control 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
can guarantee you local service. Don't get stuck with a unit that |
"“must be factory repaired’ unless that factory so stipulates.
This month’s best buy - Alpha Amps at cheaper than ever
prices,

Try our Service Department — you’ll like it! Five People:
One Tech for KWM380's only; one for digital equipment; one
for tube sets; one for older Collins/Drake; one for general
repair - odds and ends that you don’t want to do. CALL US!
Least we can do is tell you whether to put it on the shelf or send

it to us,

e programmable
scan

@ lithium memory
back-up

* power output 2.5
watts or 300 mw

e ““Slide Loc"”
battery pack

* tuneable sub-
tone encoder

See you next month!

P.S. Turns out Tang (our spy in Japan) was snortin’ Saki when
he reported on the Kenwood T5-840. It flat doesn’t exist, never
has, never will, | put him on probation,

KWM 380
LIST $3495 + filter
Your Cost $3095

incl. filter

ICOM!

IC2 AT
269.95

BP-5-
49.95
BC -30-
69.95
CALL
FOR
QUOTE

NEW
IC3 AT
220 mHz
Call for
Specs &
Quote

$299.00
W/Pad

$269.00
W/0O Pad

0

CALL FOR QUOTE

713-658-0268

NEW!!
YAESU FT-ONE

¥/ YAESU

$910.00

B

LIST CALL FOR
$2995.00 QUOTE CALL FOR QUOTE
® three selectivity ® Curtis 8044 keyer
positions for CW (two available as option
for FSK!) using optional  ® front panel keyboard
filters ® ten VFO's
® 73 MHz first IF ® one year factory
® 0.3 uV sensitivity warranty FT 101ZD
® full break in
- '
$369.00
CALL FOR
BELDEN D
RGA/u .
Dbl Shisld L e i N
- 88 iy e “. » . Baas
ﬁ & ““ﬂg;!wh il S -l 2 27¢/t
AGA/u 1 AL o T e
Foam B1VF s G AR 2]
B wa m el e
T 3Be/R o e ws 218 (16-30) 1Y 14
S we ORGSO
= wv oo T =204 | FT708R T 208R
ST SE e e ) = -
ﬁﬂim-mbnﬂmg it ; i zuﬂ:?-:r::rll?n. -5 CAI_I_
B (0257 W L L emdeanir
T L R VR (TR FOR

elden Mini RG-8 (9258)-19¢/1t. DETAILS

+ CALL FOR QUOTES 1.53?1““?% 7701




$SOTRON ANTENNAS

THE BEST THINGS
come in little packages..

NEEDS NO RADIALS OR -

MATCHING DE
ISOTRON B0 ISOTRON 40 ISOTRON 20
54 INHIGH 31 IM. HIGH 17 IM.HIGH

BI(G ON PERFORMANCE

SMALL ON SPACE "
=] BILAL COMPANY [E2]

[303) 687-3219
>TAR ROUTE FLORISSANT CO BD816

END OF YEAR SPECIAL

FIVE BAND oeccosunumon
TRAP DIPOLE ">

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

stedatite center connector
Price Was-562.50

//—._-_\‘\ Barker & Williamson Inc, $
\ 10 Canal 5t _ NOW 43, 00
v Bristol, Pa. 19007 @ W

M=

215-788-5581 Limited SUDDIV

800-327-3102

PHASE II
TWIN ANTENNA

\N"'. e SUPER 80-POUND, 100-MPH GRAY MAG-
%/ﬁ/,/’/ METIC MOUNT WITH MYLAR BASE
T * 5/8 WAVE FOR PHASE |1 SIGNAL
“ AND *
e /4 WAVE FOR CLOSE-IN AND RE-
STRICTED HEIGHT AREAS

& INSTANT CHANGE-OVER

e SUPERIDR PERFORMANCE

e STAINLESS STEEL SPRING AND WHIP
o CHROME ON BRASS BASE- COMPARE!

o BOTH ANTENNAS ARE FREQUENCY
ADJUSTABLE

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

e MADE IN LS A
INTRODUCTORY PRICE:

~ $29.95

TWOANTENNAS FOR THE PRICE OF ONE!

AMATEUR-WHOLESALE ELECTRONICS
8817 SW. 129th Terrace. Miami Florida 33176
Telephone (305) 233-3631 - Teiex: 80-3356
HOURS: 9 -5 Monday thru Friday

e L5 DIST_HI_EUTDH o DEALER INQUIRIES INVITED
. | \\

REE




BLAZING THE FRONTIER OF

ICROCOMPUTER
OMMUNICATIONS

o ; iy
) T il "i.‘,
iy S =
o 5 o

ek

2 *'i"a-:am

SUPEHIOR

GOMMERCIAL GRADE
2-METER FM TRANSCEIVER

FREE PAD KIT INGLUDED

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

+ 8 MHZ FREQUENCY COVERAGE, INGLUD!MG CAP/MARS BUILT IN: Re-
ceive and transmit 142.000 to 149.995 MHz in salﬂctabia stepsof5 or10 kHz.
COMPARE!

« SIZE: Unbelievablet Only 634" by 2%" hyg%" COMPARE!

» MICROCOMPUTER GDNTRBL All frequency control is carried out by a
microcomputer,

» MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key Is
pressed, a brief musical tone indicates positive entry into the microcompulter.
COMPARE!

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

. 8 CHANNEL MEMORY: Each memary channelis 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
location of a busy or vacant frequency.

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

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

« THREE SCAN MODES WITH AUTO RESUME: "Sampling” mode pauses al
busy channels, then resumes “Busy mode stops at a busy channel, then
resumes shortly after frequency clears, "Vacant” mode stops at a vacanl
channel 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 1o access PL
repeaters.

. MIGH[}PHDNE VOLUME/FREQ. CONTROL: Both functions may be
adjusted from either the microphone or front panel,

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

« 25 WATTS OUTPUT: Also 5 watts low power to conserve balteries 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
and 0.19 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 1o be seen at
night.

« TRUE FM, NOT PHASE MODULATION: Transmitted audio guality is op-
timized by the same high standard of design and construction as s found in the
receiver. The microphone amplifier and compression circuits offerintelligibility
second to none,

» OTHER FEATURES: Dynamic microphone, built-inspeaker, mobile mounting
bracket, external remote speaker jack{head and radio) and much, much more.
All cords, plugs, fuses, microphone hanger etc included. Weight: 6 1bs.

« ACCESSORIES: CS-ECK 15-foot remote cable ... $39.95 CS-6R 6-amp ac
power supply . . . $58.85. C5-AS remote spsakﬂr. $18.00. CS-TTK touch-
tone® microphone kit (wired and tested) . . . $45.00

MATEUR-WHOLESALE ELECTHONICS ORDER NOW TOLL FREE

7 S\W. 129th Terrace, Miami, Florida 33176
ephone (305) 233-3631 = Telex: 80-3356
LURS: 9 - 5 Maonday thru Friday

S. DISTRIBUTOR = DEALER INQUIRIES INVITED

rps e e
¥, o AR

0-327-3102

CREDIT CARD HOLDERS MAY USE OUH TOLL FREE ORDERING NUMBER.



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

Joe

I 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

I am running a Satellite
TS6 with a Pacitic Kilowatt
2 linear amplifier. My an-
tenna consists of stacked
verticals, 33 elements, up

Purchased

1 year (or less)
2 years
3 years
4 years

D 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
SSB radios, 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.



Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull
you out of a sticky situation. Need a different CTCSS

67.0 XZ
71.9 XA
744 WA
77.0 XB
79.7 5P

85.4 YA
88.5YB
91.52Z2
94.8 ZA
9742ZB

103.51A
107.21B
110.9 2Z
114.8 2A
118.8 2B

127.3 3A
131.838B
136.5 42
141.3 4A
146.2 4B

156.7 5A
162.2 5B
167.96Z
173.6 6A
179.9 6B

1928 7A
203.5 M1

186.27Z

100.0 12 151.4 52

825YZ 123.03Z

tone for each channel in a multi-channel Public Safety
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
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set adip switch, no test
equipment is required. As usual, we're a stickler for

1day delivery with a full 1 year warranty.

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

TE-12PB

TEST-TONES: TOUCH-TONES:
600 697 1209
1000 770 1336
1500 852 1477
2175 941 1633
2805

BURST TONES:
1850 2150 2400
1900 2200 2450
1950 2250 2500
2000 2300 2550
2100 2350

1600
1650
1700
1750

* Qutput level flat to within 1.5db over entire range selected. 1800

* Immune to RF.

* Powered by 6-30vdc, unregulated at 8 ma.

* _Low impedance, low distortion, adjustable sinewave output,
5v peak-to-peak.

* Instant start-up. -

* Frequency accuracy, =1Hz maximum —-40°Cto +85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

$89.95

w443

ﬁ 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 1208, 5205, 820S;
Swan Astro 150, 102BX;
Ten-Tec Triton IV, 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-

*It is 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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cessories

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-
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.

Veterinarian

US Army (Captain)
Astronomer

Auio 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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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.

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-
tains the strength, while increasing the performance.

e vy

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
L e R N SR T e 2 20 S T T A el e @ ARl =




Alaska Microwave Labs

4335 EAST FIFTH STREET ANCHORAGE
ALASKA 99504 (907) 338-0340 DEPT 73

% v Cue e 120 '
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H&R COMMUNICATIONS, INC.
MEF ANl France 4400 U5 STREF  van MWL

W Route 3, Box 103G - Pocahontas, Arkansas 72455
8% a0 fﬂjhm $3.00 r '
E.&En'gnwﬂiz 83 cwh‘méﬂ Introduces the

% spres 1 MODEL 12K
| SYSTEM. ..

A complete satellite
receiving system that you
can assemble yourself as a
week-end project.

StarView— |
Systems |

:
aji
:

5
355

gg45e
“ZERRS

i

Why spend $7,000 to
$10,000. Why pay someone
else to install it. Do it
yourself in a week-end and

:

save.
ONLY $ 2,400-00
UPS :
SHIPPABLE 56 >
KIT CONTAINS * All Miscellaneous Cable

and Connectors Needed _Chﬂﬂﬂ&lﬁlm -

=12’ Antenna * Everything You Need

*AZ/EL Mount * No Special Tools Needed
¢ 24 Channel Receiver *Complete Antenna Weight Only 125 Pounds
«120° LNA

*Feed Horn
See Your Local Star View Dealer or Call

OPEN AT SPM EST 'CLOBED 8PM PST 800-643-0102 or 501-647-2291 s
ﬁ CC0D-VISAMASTERCHARGE Dealer Inquiries Invited
NS T VAT YOU WANT ASK

AL B TRENGTH

Wi Al
PaEENTED W SOTE

R e

Full-performance Satellite TV Receiver

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. . 5 |
= 540 Richard 5t., Miamisburg, Ohio 45342, US ,
R.L.DRAKE COMPANY | IIIVHY oo omms eessevss |

FEATURES AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.
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Bob Cooper:
Profile of a Pioneer

Editor's Note: In just three decades, television has won the hearis 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 NSRK
73 Magazine Staff

S IX meters is open. My lit-
tle 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
iIs 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 W5KHT. When
Bob is not handing out re-
ports on six or ten meters,

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-
yvond 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

Bob VP5D.
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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
Cuide 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
1s) 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 V.

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 seena

. 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 B0s 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 WATKPS.

VHF stations. Satellites will
be the popular, low-cost
way to distribute the video
and audio to the local LPTV
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 easily un-
derstood and affordable.
For individuals like Bob
Cooper, radio 1s accompa-
nied by “magic,” whether
the challenge i1s receiving a
4 0-GHz satellite signal or a
pileup on six meters.

MODULAR CONSOLES

““ELEGANT”’

1 DESIGNED FOR THE PARTICULAR HAM.
~CLUTTERFREE CONSOLES

~ Join SCAN. and join ﬂweﬂuar me;caasftﬂg s of w' °

- scanner enthusiasts who are getting ail 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 kitincludes an |.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:

Ly

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

PRICES START AT $203.35
SEND FOR FREE BROCHURE .

P.O. BOX 5103 TACOMA, WA, 9

} 758 1811

~See List of Advertisers on page 162
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D X PEDITIONS INTERNATIONAL Beancat

*cp"aﬂm? Q}%Ldﬂiaru c::# Eﬂ.&\‘:_q & 999 Wildwood Road Waycross, Georgia 31501 C
FULL MEMBERS - Receive 52 issues of the weekly (1 Full Membership - $38.00 U.S S AHERS
DXpedition Newsletter while making a significant con- A oA ' LOWEST
tribution to the DXpedition Fund. ($38.00 U.S.) Ll Limited Membership - $28.00 U.S. | POSSIBLE
LIMITED MEMBERS - Receive 52 issues of the DXpedi- L1 Friend - Contribution of § PRICES

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. Name

DX members outside Canada & Mexico - add $12.00

IS ANYWHERE
Call Ko

H.s. Im cover additional postage on DXpedition  Address Egiggii ggg gggggg
ewsletter. :

Employees of DXpeditions, Int. and their families are Sty BEARCAT" 250 3269.95
not eligible for financial assistance from the DXpedi- i BEARCAT™ 20/20 $5279.95
tion Fund. lale Zip BEARCAT® 210XL $219.00

BEARCAT"™ 100 $289.95

ADD §7.00 PER SCANNER FOR U.P.5.
SHIPPING. NO C.O.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

Information for DXpeditions Newsletter appreciated. (Please Print or Type)

Send business size SASE for sample newsletter.

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 multiple receiver installations
and phase-lock loop processing which brings living color to your TV,
The complete and easy-to-install Downlink System incl uding 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.

MINI FM MIC

This compact {(*+" = 1" x 2] super-FM wireless
Mic kit outperforms many other expensive units
avallable. Transmits a stable. exceptional quality
audio signal up to 300 vards. Receive on any Fm
radic Complete easy-to-build kit includes case.
battery and all parts with illustrated instr mantal
Only $13 .95 Assembled and tested $18 95

*INTERSIL 7107 DVM kit (LED) 827 a5
*=INTERSIL 7106 DVM kit (LCD) §33 95
*EXAR 2208KB Function Gen Kit 318 a5

Add 51 55 S&H per kit

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

—_— — —_ —
e He e i e e Y- s g s e e gy Mo s i M i

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.

S
: WE dﬂn i luslt From offshore oil rigs,

sell information! data links to hotels
and backyard instal-

lations, we wrote the
book. Constantly up-
dated, our 94 Page
technical information book and catalog gives you all
' the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recomn-

mended reading by NASA, The Office
of Consumer Affairs and quality com-

panies like Rockwell/Collins. Send

7.951 |
$7.95 today! cALL 309

24-hrs. C.0.D. Hotline
(205) 339-7600

- °*SPACECOAST

T RESEARCH CORPORATION
P.O. Box 442-D, Altamonte Spgs, FL 32?01|

We Manufacture
Hardware!

For more information, contact:
] Downlink, Inc.
~ / 30 Park Street
- .. Putnam, Connecticut 06260

DOWNLINK * (203 9287731
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A REVOLUTIC
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IN CONVENIENCE

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

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 ata
single glance—from a meter that fits any-
where!

CN520 - Frequency: 1.8-60MHz = Power range:
Forward 200/2kw, Reflect 40/400 watts » Detection
Sensitivity: 40 watts minimum  Accuracy: -10% at
full scale * Dimensions: 72W x 72H x 955D mvm

CN540 - Frequency Range: 50-150MHz * Power
Range: Forward 20,200 waltts, Reflected 4/40 watts
Detection Sensitivity: 4 watts minimum * Accuracy:
+10% at full scale » Dimensions: same as CN-520

CN550 - Frequency Range: 144-250MHz * Power
Range: Forward 20/200 watts, Reflected 4/40 walts »
Detection Sensitivity; 4 watts minimum * Accuracy:
+10% at full scale » Dimensions: same as CN-520

Active Audio Filter AF-306

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

Input: 2 8By (4v max.) = Quiput power: 1 watt (@ 8
ohms * Distortion: less than 2% = S/N ratio: better
than S0dB #» Low CutFilters: 400Hz, 8B00Hz. 1100Hz
High Cut Filters: 1100Hz. 1600Hz, 2500Hz

UHF/VHF Mobile Antennas

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

: 858 E. Congress Park Drive
ons Centerville, Ohio 45459

Exciusive US. Agents for these Daiwa produclts

Automatic Antenna Tuner
CNA-2002

Leading the way in convenience i1s 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 comphiment to any state-
of-the-art amateur station

T IO e — —" <=

Frequency Range: 3 5-30 MHz including WARC
bands = Tuning Time: less than 45seconds » Power
Rating: SSB-2 5kw PEP. CW-1kw (50% duty). AM-
200 watts, RTTY., S5TV-500 watts (10 minutes)
e Qutput Impedance: 15-250 ohms (unbalanced)
Dummy Load: 100 watts 1 minute (installed) « Me-
tering Ranges: Forward power - 20/200/2000 watts
Reflected power - 4/40/200 watts. SWB-1:1-infinity
* Power Requirements; 11-16 vdc (o 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 metenng as well

CNW-518 - Frequency Range: 3 5-30MHz including
WARC bands ® Power rating: Tkw CW (50% duty)
e Qutput Impedance: 10-250 ohms (40-10 meters)
25-100 ohms (B0 meters) ¢ Insertion loss: less than
5dB

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

WA

DASQD - 146/440 MHz Dual Band

Length 960 m/m
DA100 - 5/8 wave #» Length: 1,360 m/m = 146 MHz
DA200- 7/8 wave ® Length: 1 B70 m/m » 146 MHz

Dealer inquiry invited

Infrared Cordless Microphone
RM-940

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

Microphone: Electret Condenser type * Continu-
ous Operating Time: 5 hours minimum  Charging
Time: 8 hours max ¢ Usable Distance: 3.5 feet—
micraphone to sensor * Power Requiremenis:
Controller—13.8 wdc @ B0 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 unigue design gives your sig-
nal the boost it needs to cut through
bothersome QRM. Get RF-type processing
performance with the RF-670's @conomic
photocoupler design

Clipping Lewvel: 20dB max = Frequency response:
300-3000Hz (-10dB) = Clipping Threshold: less
than 2mV at 1kHz « Bandwidth: 2400Hz at 60B
down * Distortion: less than 3% at TkHz, 2U0d8B clhip
Output level: 4A0mV max ® Mikeimp.:600-50k ohms e
Power requirement: 13.5v (@ 60ma * Dimensions:
W x25x Y m'm

Gutter Mount

GMS500 - Frequency Range: 1 EMHz-500MHz »
Power Rating: 1Tkw » Dimensions: 86W x 54H x 370
Ty Im

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—9(17)
TR—11(21)

TR—12(23)

TR—2

TR—4

TR—6

TR—7

WU WESTAR 1(88° W)
Polarization: All Horizontal

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)

JGTE COMSTAR 1/2 (85 W)
ization: ODD—Vertical: EVEN —Horizontal

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—9

TR—10

TR—13

TR—14

TR—15

TR—17

TR—18

TR—19

TR—21

TR—22

TR—24

TR—2(3)

TR—7

Satellite Channel Guide

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)

Home Box Cinemax (East)—time-structured
HBOQO (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)

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)

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)

Audio Services on COMSTAR 1/2

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

WU WESTAR 3 (91° W)

Polarization: All Horizontal

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

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



TR—6&(II)

TR—=7(13)

TR—8(15)
TR—9(17)

TR—10(19)
TR—11(21)

TR—12(23)

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—Iliveftaped
network feeds (6.2/6.8)

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

Robert Wold Communications—occasional
transmissions: 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—liveftaped
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
(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 Chart® 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.

THE RTTY ANSWER

SATELLITE TV SYSTEMS

“COMPARE OUR QUALITY, PRICES AND SERVICE!™
WE MANUFACTURE:

PARABOLIC DISHES MOTORIZATION SYSTEMS

POLAR MOUNTS LNA HOLDERS

DEMO TRAILERS ALUMINUM HORNS
WESTOUR

WASHBURN ALLIANCE

KLM ATY

AVANTEK CABLE & CONNECTORS

GARDINER SWITCHES & HARDWARE

CALL, WRITE OR #* FOR OUR LATEST BROCHURE AND PRICES.

ALUSTIN C. LEWIS LEWIS CONSTRUCTION (0. »~ 457
e POy, BOX 10
P01 -TES-219] HUMBOLDT. TN, 383413

“IN BUSINESS AT THIS LOUCATION SINCE 1947

KD-44™

Parabolic Reflector Kit
900MHz~-2.5GHz

s 25 db Gain!

* 44 inch diameier

* Feedhorn brackel designed 'or cylindrical or
rectangular feed

* Durable . lightweight sieel construclion

= Pre=cul hardware cloth

= Comes coamplele wiith all hardware neaded

AMATEURS! 1-817- 860 - 5440

HOBBYISTS!

s49.95 g
Chech /A, TEXAS MICROTRONICS .
Money Order ‘w%a) _ PO.BOX 14116
C.OD. N ARLINGTON, TEXAS 76013
PSR

MC -
YVisa v 328 Shipping & Handling Charges COD by UPS -»-

3333

{RL FSK-500 ..
£
THRESHOLD
_I_ aw Lrih
S LW wilnE 178 |

THRESHOLD

o aN




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

Satellite Television Glossary
—part |
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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. ACC 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 bandwidthis 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-CHz
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 Cregorian.

CATV (Community Antenna Television). Commonly
known as cable TV, it has a central antenna tower
(VHF/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 signals in 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 [solator.

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
MATV or CATV 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-CHz 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 I1. 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 IIl. 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, S1 and S2, can be compared using dB according
to the following equation: dB=10 log (51/52). Often
S2 is a known reference level. If a signal is 3 dB over
the reference, then it is twice as strong; if itis —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 INTELSATSs.

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-CHz 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

= o'® - | MODEL DL-2000
Sl &8s v | SATELLITE RECEIVER |

*High quality construction, attractive packaging *Local oscillator leakage minimized special
*Built-in RF modulator and video output driver mixer design |
*Front panel selection of video polarity *Remote control option available
*Fully tunable audio with AFC ‘Channel scan feature standard
*LED bar readout indicates video quality *Jack for external signal metering
UC DL-2000 BRAND K BRAND S
JUST COMPARE:
Suggested retail price $749 $695 $895
Built-in modulator o NO (add $45) External (add $79.95)
Built-in scan o NO Not available
Built-in metering v NO Not available
Video Polarity Shift o NO Not available
Remote Control Plugs in (add $34.50) YES Not available
AFC performance Excellent Very good Poor
Picture quality Excellent Very good Good h
Variable Sound tuning Good Good Poor
Active Clamping circuit  True clamp Diode Diode clamp (1)
External video o o o
External audio o’ v v
AFC Indicator v NO Not available
Appearance Very good Fair Fair
LNA (power down coax) Switchable Not switchable Set On '
Quality of assembly Very good Fair Fair
THE BOTTOM LINE $787.95" $740 $974.95*
Assembled Kit Assembled
*Pricing based on single-unit sales MODEL DL-2000 $749.95 (EACH)
(1) Tears with vertical synch pulse SATELLITE RECEIVER  §699.95 (LOTS OF 10)
Accessories include LNAs ($585 and up), power supplies for LNAs, feedhorns and antennas. COMING NEXT MONTH. . .OUR OWN

RMS: COD, Money Order, Bank C WEATHER SATELLITE DOWN CON
TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY -
HOURS: 8:30-4:30 CDST: MON-FRI (817) 265-0391 INFORMATION | Wit PREAMPYL |~ CONTROLLED

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

UNIVERSAL COMMUNICATIONS ™ 7soo+osss
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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:
SIN=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-CHz microwave band. The long-lines (long-dis-
tance) division of the Bell networks uses 4-CHz
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. 3.7-4.2 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
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Our book takes the mystery out of the sophisticated tEtﬂHﬂIDgif
of satellite transmission and reception. This volume represents all
the essential unuwiﬂlﬁe made easy to emderstand, and will show
you how easy it Is to have a 90 channel reception System so that
you can enjoy: first run movies, foreign films, Las Vegas enter-
tainment, live sports, and much more. Everything being telecast
in the world could be yours at a twist of a knob!

Nolse Amplifiers = Sources

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

Send *395 plus*2.50 ing & handling
orcall our 24 hr, C.0.D. order (505] B45-8447

Name

Address

'Eetter than Cable TV—CQver 200 TV and radio

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

services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials. FREE movies, sports
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reception connects to any TV set. Big (8 x 11in.)
book loaded with details, photos, plans, kits—
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our 24 hour C.0.0. rush order ine {305) 862-5068.
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FACTORY DIRECT

We have complete Kkits,
individual boards, and
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for further information.
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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 | 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, tool) =
Separate regulated power supplies for LNA
and RCVR « Optional Polarity Control «
Control Console to RCVR cabling supplied.

Complete SKY EYE | Receiver Kit: $635.00

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

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

Total Enclosed $

(CA residents add sales tax) _
O Personal Check O 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.O. Box 816, Morgan Hill, CA 95037

Satellite
Receivers - Kits - Systems - Components

I ““Our 11th vear of innovations in I
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 ICZA/AT

The Trans Com model 401 sub audille tone encoder is designed to
be easily installed in the ICOM IC-2A/AT. Simple installation requir-
ing only three connections are all thar is needed (o operate your
ICZA/AL on 4 tone access repeater
102 DTMF Repeater Controller

The 102 DTMF Controller is a modular system designed to provide
on-oft remote-contral functions using the standard 12 or 16 digit
Touch tone signaling through wire line or radio links. Using modular
design up to 16 on-olf or momentary control functions can be pro-
vided

FEATURES

Compatible with 'L, CG and most other tone control
LOw current
Small size 10" x 6 " x .3
Low tone distortion of less than 1% THD
Tone stability £.2hz from =20Cto0 +70C
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 Pll's
Three types of control cards

ON-OFF 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, Ill., 60101 v 75
(312) 543-9055
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by the ACC 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 lor lacing page . 74+
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Your favofile@lars are.cemmg off the satellites right now in For complete details and prices on the Heathkit Earth Station
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The new Heathklt Earth Station

It includes a 3-meter -Satellite Antenna with a single-axis
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signals from the entire satellite arc. It s a heavy-duty, commer-
cial-quality antenna. made by Scientific-Atlanta and de signed for
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Send for free catalog
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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

far 15t I-F
MIXER 400 -1200MH2
SiIGHNAL

300 GAIN

Y70 VTO
{ AVENTEK
8090)

[AVENTEX
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

i 2nd -F
MIXER

TVRO Recelvers:

The Inside Story

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-CHz 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-

TOMHz

TOMHz BANDPASS

DETECTOR

— Satellite Central, part II

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

VIDED

e o S e o e B P O e

GAIN
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AUDIO
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70-MHz bandpass filter must be flat in the passband for best results.
54 73 Magazine » December, 1981

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 42 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

[ REJECT
= MIXER

TRACKING ’ 20-30MHz
37-426H: >— cyiven | .‘ b WIDTH "] DISCRIMINATOR [
50db +

s
vTO

(AVENTEK

8360)

quite a few receiver designs
utilize a 564 PLL detector
chip at the end of the
70-MHz if 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.

TOMHz TOMHz
I-F BANDPASS

DETECTOR

200MHz TVRO BAND

To
| g
FREQUENCY —= ' Lo t

UMDESIRED  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.
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SATELLITETV
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.

|
e —

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

PLL OR

DE-EMPHASIS

AND CLAMP [ VIDEO

GAIN

IMC3121 NEC
MCI350 MOT)

AUDIQ

6.2 MH2
6.8 MHI

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.
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4

UNCLAMPED
VIDEQ IN >

I -
SYNC

CLAMPED

AMP = VIDEO
< ] ouT

OFFSET

SAMPLE

DET-TRIG

HOLD

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 if 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 use 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-CHz 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
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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 processaor.

e Narrow/wide filter selection on
both CW (500 Hz or 270 Hz)
and S5B (1.8 kHz) with
optional filters.

The compact, all solid-state
HF SSB/CW mobile or fixed
station TS-130 Series trans-
ceiver covers 35 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.
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T), IF shift, and an IF  « Wide receiver namic
iter EE ‘well as very range. Junction FETs in the
‘sharp ﬂlt&rs in the 455-kHz balanced mixer, MOSFET RF

amplifier at low level, and
dual resonator for each band.

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

second IF. Its optional
‘VFO-230 remote digital VFO

provides five memories.

« Built-in RF EfJEEEh prucassar.
« Narrow/wide filter selection

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

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

» Built-in RF attenuator.

* |- shift (passband tuning)

e Effective noise blanker.

OPTIONAL ACCESSORIES:

e P5-30 base-station power
sSupply.

o YK-88C (500 Hz) o
YK-B8CN (270 Hz) CW filter.

e YK-B8SN (1.8 kHz) narrow
SSB filter,

e AT-130 compact antenna tuner

(80-10 meters, including three

new bands).

e 5P-120 external speaker,

e \VFO-120 remote VFO
e MB-100 mobile mounting

bracket.
e P5-20 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
15-12085, TS-530S, and
15-8308))

- - ran u..u--ru-u-

TS-130S

L O L

(ss 1:1315: wm:: mwy Input |

on all bands,

on CW.

¢ SSB monitor circuit to check

transmitted audio quality.

« RIT (receiver incremental

tuning) and XIT (transmitter
incremental tuning).

1111 West Walnut, Comptaon, California 90220

= YK-B8C (500 Hz) or

VFO-120

futerwfar'ﬁs qu tF

YK-88CN (270 Hz) CW fﬂtar
for 8.83 MHz IF.

» KB-1 deluxe heavyweight knol
« (VFOs for TS-830S, TS-5308S,
TS-130 Series, and TS-1208
are compatible with all four
series of transceivers.)



13 shiff, djgital disPIIay, narrow-wide

filter switch

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

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 61468B'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:

e S5P-230 external speaker with
selectable audio filters.

e \VFO-240 remote analog VFO.

e VFO-230 remote digital VFO.

e AT-230 antenna tuner/SWR/
power meter.

e MC-50 desk microphone

e KB-1 deluxe VFO knob,

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

e YK-88SN (1.8 kHz) narrow
SSB filter.
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scan, IF shift, FM, SSB, CW, AM

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

15 meters.

TS-660 FEATURES:

e FM, SSB (USB), CW and AM
operation.
e 10 Hz step digital VFO. The

frequency step is determined
by mode of operation.

e . STEP switch allows alterna-
tive step size in each mode.

e Dual VFOs built-in.

e 5 channel memory stores fre-
guency and band information.

e Memory scan scans all bands,
skips channels not in use.
e UP/DOWN push-button fre-

T R T s o T T
SOL-@-FUNCTION MIC
A-R_ 28

® Frequency lock function

~ switch.

e |F SHIFT circuit built-in.

e Fluorescent digital display
shows Tx/Rx frequencies.

e Squelch circuit for FM, SSB,

CW and AM.
e CW semi break-in circuit,

with CW side tone.
* 10 W RF output on SSB, CW,
FM. 4 W on AM.

quency control on microphone. ¢ Two antenna terminals

¢ UP/DOWN bandswitch.

provided.

g TRIO-KENWOOD COMMUNICATIONS
1111 Weet Walnut Comoton Calitornia Q02 20)

e RIT control. ® Noise blanker.

OPTIONAL ACCESSORIES:

e PS-20 power supply.

e SP-120 external speaker.

* MB-100 mobile mounting
bracket.

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

e YK-88A AM (6 kHz) filter.

e VOX-4 speech processor/
VOX unit.



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.

» .'.' R-B00 is .,.‘: type” m
performance, gener * RF Attenuator allows 20 dB
sommunications ret i attenuation of strong signals.
n 30 bands, at an affordable W resolution. * Front mounted speaker.
:"ien Use of PLL ® 6 kHz IF filter for AM (wide), e “S" meter, with 1 to 5 SINPO jack, and record jack.
circuitry provides high and 2.7 kHz filters for SSB, scale, plus standard scale. OPTIONAL ACCESSORIES:
accuracy of frequency with CW and AM (narrow). » Coaxial, and wire antenna * DCK-1 DC Cable kit.

maximum ease of operation.

=R="10

“Hear there and everyw

* Up-conversion PLL circuit,

here’...

easy tuning, digital display

The R-1000 is an amazingly
easy-to-operate, high-
performance, communications
recelver, covering 200 kHz to
30 MHz in 30 bands. This PLL

synthesized receiver features a

digital frequency display and
analog dial, plus a quartz
digital clock and timer.

R-1000 FEATURES:
» Covers ZDD kHz to 30 MHz
continuously.

» 30 bands, each 1 MHz wide.

» Five- di;l;llt frequency display

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

» Built-in 12-hour quartz digital

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

« Step attenuator to prevent

overload.

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
high—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.

* SP-100 External Speaker.

» Wire antenna terminals foi
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

adaé:)table to operate on 13.8
with optional DCK-1 kit

OPTIONAL ACCESSORIES:

» SP-100 matching external
speaker.

« HS-6 lightweight, open-air
headphone set.
e HS-5 and HS-4 headphones.

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

R-1000
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3IG performance, small size, smaller price!

‘he TR-2500 is a compact 2
neter FM handheld transceiver
eaturing an LCD readout, 10
:hannel memory, lithium battery
nemory back-up, memory scan,
yrogrammable automatic band-
,can, Hi/Lo power switch and
yullt-in sub-tone encoder.

Extremely compact size and
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 Ibs)
with Ni-Cd pack.

LCD digital frequency readout,
with memory channel and
function indication

Ten channel memory, includes
*“M0 " memory for non-standard
split frequencies

Lithium battery memory back-
up, built-in, (estimated 5 year
life) saves memory when
Ni-Cd pack discharged.
Memory scan, stops on busy
channels, skips channels in
which no data Is stored.
UP/DOWN manual scan in

5 KHz steps.

CONVENIENT TOP CONTROLS

T OFFRET— WiW

SDUELDH EOWER WL

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 vanabile
resistor) sub-tone encoder.
Built-in 16 key autopalich
encoder

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

Extended frequency coverage;
143.900 to 148.995 MHz in

o KHz steps.

- —_— ——

» Optional power source, MS-1
mobile or ST-2 AC charger/

power supply allows operation
while charging. (Automatic
drop-in connections.)

* High impact plastic case.
Battery status indicator.

* Two lock switches for
keyboard and transmit.

STANDARD ACCESSORIES:

» Flexible rubberized antenna
with BNC connector.

e 400 mAH heavy-duty Ni-Cd
battery pack

* AC charger

OPTIONAL ACCESSORIES:

e ST-2 Base station power
supply and quick chargei
(approx. 1 nr.)

e MS-1 13.8 VDC mobile stand
charger/power supply

e TU-1 Programmable "DIP
switch™ (CTCSS) encoder

e P R

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

e PB-25 Extra Ni-Cd battery
pack, 400 mAH, heavy-duty

¢ BH-2 Belt hook.

e WS-1 Wrnist strap

e EP-1 Earphone

* RF power amplifier. (To be
announced.)

e UP/DOWN manual scan of
entire band and memories
using UP/DOWN microphone
(supphed)

* Repeater reverse switch
appears on priority channel e Separate digital displays for

* Built-in autopatch encoder frequency and memaory
(DTMF). All 12 plus four channel
additional DTMF signaling e | FDO S/RF bar meter
tones. (With simultaneous e Tone switch
push of REV switch.) Matching accessories for

® Autoscan of memaories and fixed station operation:
entire band. Scan resumes e KPS-12 power supply (for
automatically TR-7850)

e Front panel keyboard e KPS-7 power supply (for

e Compact size TR-7800)

e Extended frequency
coverage, 143.900-148 995
MHz in 5 or 10 KHz steps

e Priority alert. Beep alerts
gperator when signal

R=7850

0 W, 15 memories/offset recall, scan,

riority, autopatch (DTMEF)

enwood s remarkable M14 . memorize transmit
R-7850 2-meter FM mobile and receive freguencies
ansceiver provides all the independently for non-standard
=atures you could desire offtset. MO . priornity channel,
wcluding a powerful 40 watts with simplex =600 KHz or
utput. A 25 watt version, the non-standard offset operation
R-7800 1s also availlable e Internal battery back-up for
‘R-7850 FEATURES: memories. Requires four AA

) watts output, with selectable Ni-Cd “"F.’”E“EE" ROk
nign or oW pOwel operaton il g
15 multifunction memaory

hannels, easily selectable

h a rotary control, M1-M13

memaoriZze f'.-ar_]lJi-_'T]f_'-,r —

and offset (=600 KHz --:"“ . el | —
Of SIMpiex) .-::‘ ; :'--*-'..",r.'-'ﬂ'r - CDH_EDE':t mobile E-[::PE':]";:E"“T
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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:

e Dimensions: 5-3/4 W x 2 H x
7-3/4 D, inches. Weighs
3.3 Ibs.

SCAN

o LA R IE

tmv&mﬁé} 0
Mtiz, n 5 or 10 KHz steps.

e 25 watts RF output p uwﬁr
with HI/LOW power smtuh

® 5 memories for operation in
simplex or repeater modes.
* Memory scan, plus automatic
band scan.

¢ UP/DOWN manual scan on
microphone (supplied).

e Four digit LED frequency
display.

* S/RF bar meter. LED
indicators for BUSY, ON-AIR,

TR=9000

“New 2-meter direction’..compact rig
with FM/SSBICW, 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
Dptlmum fixed- static:n 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.

# xENWODD

DS POWER SLIPPLY FPE =200

PS-20

» [wo digital VFQOs, with select-
able tuning steps of 100 Hz,
5 kHz, and 10 kHz.
» Digital frequency display. Five,
four, or three digits, dEpendmg
on selected tuning step.
» Covers 143.9000-
148.9999 MHz,

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

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

P EENWODO

BrERNWRDD: wSyYy&

TR-9000

| suﬂl!ill

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

HELD s

» Offset mitch :I:Em kHz.
Non-standard offset uses
fifth mamursf

OPTIONAL ACCESSORIES:

* MC-46 16-key autopatch
UP/DOWN microphone.

e SP-40 compact mobile
speaker.
e KPS-7 fixed station power

supply.

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

* UP/IDOWN 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 (HDM W (LO).

» Mobile mounting bracket with
quick-release levers.

» LED indicators ... ON AIR,
BUSY, and VFO.

Irvl ALL RMHDE THANECEIVER

TEM BAaSiE By

BO-9

1111 West Walnut, Compton, California 90220

TR-8400
Synthesized 70-cm FM
mobile rig

e Covers 440-450 MHz, in
25 KHz steps, with two VFOs,
» Transmit offset switch for
+5 MHz. Non-standard offset
uses fifth memory.
» HI/LOW power switch selects
10 or 1 watt RF output.
» Similar to TR-7730 in other
features, including five
memories, memaory scan, auto-
matic band scan, UP/DOWN
manual scan, four digit display,
S/RF bar meter, LED indicators,
tone switch, and same optional
accessories.

e MC-46 16-key autopatch
UP/DOWN microphone.

OPTIONAL ACCESSORIES:

« PS-20 fixed-station power
supply.

e SP-120 fixed-station external
speaker.

« 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.

SP-120



Maximum legal power on 160-15 meters

The TL-922A linear amplifier pro- performance transmitting
vides maximum legal power on tubes.

the 160-15 meter Amateur bands. = Safety protection.

TL-922A FEATURES: « Blower with automatic turnoff-

delay circuit.
« 2000 W PEP (S5B)/1000 W « Variable threshold level
DC (CW, RTTY) input power

type ALC.
on 160, 80, 40, 20, and 15 « Two meters, one indicating
meters, with 80 W drive.

plate current, and the other
« Excellent IMD characteristics,

indicating gnd current, relative
« Pair of EIMAC 3-500Z high- 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
battery.

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

« Amplitude modulation.

« FET for good sensitivity.

« Absorption frequency meter
function.

« Earphone for monitoring
transmitted signals.

» Capacitance probe for
measuring resonant frequen-
cies without removing coil

resonant frequencies of
toroidal coils.

ACCESSORIES

shields, and also for measuring

High-performance
oscilloscope for
various monitoring
functions

The SM-220 Station Monitor
provides a variety of waveform-
observing capabilities, and an
optional pan display.

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.

KPS-21 13.8 VDC fixed-station
power supply, 21A intermittant,
16A continuous.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

1111 West Walnut, Compton, California 90220

SM-220 FEATURES:

« Monitors transmitted SSB and
CW waveforms from 1.8 to
150 MHz.

» Monitors signal waveforms in
receiver's |F stage.

» Functions as high-sensitivity,
wide-frequency-range (up to
10 MHz) 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-display
capability for observing the
number and amplitude of
stations within a switchable
+20 kHz/#+=100 kHz bandwidth.

OPTIONAL ACCESSORIES:

« BS5-8 pan-display module for
T15-1808S, TS-530S, TS-83085,
and TS-820 Series,

e BS-5 pan-display module for
15-520 Series.

KB-1 deluxe, heavyweight,

aluminum knob for TS-830S,
TS-5305, TS-180S, TS-82085,
and R-820.

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 (500€) and MC-35S
(560 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.



7> (Q..ALL AMATEUR RADIO CLUBS
/" DID YOU RECEIVE 73'S RADIO BOOKSHOP'S
SPECIAL CLUB DISCOUNT OFFER? NO7?

YOU WANT TO SAVE YOUR CLUB $'s?

JUST RSL WITH
. YOUR CLUB'S NAME,

BRRS®  ADDRESS, ETC.,TO
-\~ T3 BOOKS, ATELILY,
W ) 80 PINE STREET,
i - ( PETERBOROUGH, NH
e - 03‘1-55

SHARE YOUR
IDEAS

Wayne Green Books announces
April 1, 1982 deadline for
submission of new manuscripts
for consideration for
the Fall Book List.

S )MAGAZINE offers you
—more pages of articles monthly than any other amateur radio journal
—new products, reviews, construction projects
—and ways to save hundreds of dollars.

B&IAGAZINE offers you a great way to saycMERRY GHRISTMAS.

What better way to say

MERRY GHRISTMAS to:

—your friend

—your boss
—your business associate
—even your father-in-law

i Give.s ear of 73 Magazine for Christmas (1 year/$25.00).

[

Address
City.
Please enter a one year gift subscription to:
Name
Address
Gity

State

_State_ ZIP

than with a subscription to

79 acaze.

Canadian $27/1 yr. only, US funds. Foreign $351 yr. only, US funds.
73 Magazine ® Box 831 ® Farmingdale NY 11737
All Christrmas gift subsariptions will begin with January 1882 issue

61DB6
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Barry Electronics Corp.

we sHip wortowioe YORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

All Handy Talkles In Stock For Immediate Delivery! World Wide Satellite
VoCom 2 meter 5/8 Telescoping Whip & Duckie sy;tgm; A\rallablo
Antennas & HT Amp’s HEAVILY STOCKED P

We Will Not Be Undersold
Call: 212-925-7000

TEMPO
51, 52,
54, S5

Complete Earth Sateliite
Recelving Station Available at
Barry for only $5990.00.

Write or call today.

DRAKE TR-7 & R-7

" i L-7 2KW Linear Amplifier
& HT-1200,ST-7/T ICOM '

IC2AT

YAESU DIGITAL
FT-208R FREQUENCY &
FLZ0N COUNTER |
' Trionyx-
Model TR-1000

0-600 HHz

ROCKWELL/COLLINS
KWM-380

B HIH R TR NI R
BT PR RS T T AT ] P

i T

ET ALPHA 76CA
2 + KW PEP/3-8874 FINALS
With Hipersil Transformer

BIHD ”

HPERNM AN ANANA AN AR AR LR

> AR AV aVAVAVAVAVAVATVEVAVAV s v Lo

FT-101ZD MARK I, FT-480R, = = Wattm
FT-707, FT-7T20RU, FT-720RVH, Elamaut::: .
FT-802DM, YR- 901 CWIFITI'\' in stock
. — - : AEA Morse Matic, MBA & IsoPole Antnnnasw
HY-GAIN
TOWERS

s | & ANTENNAS

ASTRO 103 150A & 100 MXA

DIPLOMAT 150 KANTRONICS Mini-Reader

"ROBOT 400 & 800
Super Sale On All Surplus Parts, Meters, Capacitors And Connectors, Etc...Come In And Save Over 50%
New York City’s LARGEST STOCKING HAM DEALER COMPLETE REPAIR LAB ON PREMISES

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., T IN STOCK—NEW ROBOT MODEL #800, BIRD WATTMETER, HY-
512 BROADWAY, NEW YORK CITY, NEW YORK 10012. Aqlll 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 ON YOUR USED EQUIPMENT. E‘pﬂﬂﬂl’ ’ TELEPHONES, POCKET SCANNERS, NYE, BENCHER, VIBROPLEX

AUTHORIZED DISTS. MCKAY DYMEK FOR WE NOW STOCK THE PALOMAR MINI QUAD.
SHORTWAVE ANTENNAS & RECEIVERS. DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

Amateur Radio Courses Given On Our Premises

- 305 : Export Orders Shipped Immediately.

»=See List of Advertisers on page 162 73 Magazfne e December, 1981 67



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

151.000MHz

191 000MHE
[ |

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
a nut, 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

169.995MHz

161,000MHz
] J

TYPE-A

TYPE-8B

TYPE-C

TYPE-D

TYPE-E

= 191.000MHz TO 169.995MH2 i

Fig. 1.
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monitor receiver may do
the trick. What is, in fact,
needed in many situations
iIs an ultra-small, program-
mable, synthesized monitor
that is truly of pocket-sized
dimensions,

A few vyears 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 22" W
X 1” D, weighs but 7.1 oz
(200 grams) with the battery
pack installed. The AR-22 1s
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
146000 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 ol Advertisers on page 162

Tribander
with no
compromise. \ \\

You could spend a full day x"\ N

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 3

you one step closer to your
dream of an "ideal"” installation.

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
alunlvaraal tiltable boom-to-mast
clamp.
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The HO2 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 TH3IMKk3.

SHORT BOOM: Turning
radius - 132 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-378S
Self-Supporting
Crank-Up Tower
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VOLUME CON THuL
SQUELCH CONTRO L

E!EHT \ﬂ”

M 100K 10K

DIGITAL
SWITCHES

POWER ON/OFF
AND +S5KHz SLIDE
SWITCH

EA

-‘nFF

U

ANTENNA
JAGK —

EARPHONE JACK

Fig. 2.
%
PN

>l
S

\a
\

Fig. 3.

FLIP UP AND PUSH

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
(=) fliprup 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 Gnnsumptiun_

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 12dB 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 22" (W) x 1.0"(D) with-
out knobs

Weight 7.1 oz. (200 grams) with battery
pack

Frequency Selection 3 digits of digital push switches
and slide switch

PCB Double-side glass-epoxy printed
circuit board

Housing 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. 8

~See List of Advertisers on page 162
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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 unique 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.

takes less than three sq. ft. (2.8 sq. m) of 4!

The Hy-Tower, a “low visibility” antenna,
real estate and uses top quality materials ik

and construction. The entire all-band
system is fed with a single feedline.

Installation and maintenance are simplified " X

by a unique hinged, tilt-over base,

Excellent performance can be achieved

with a ground system of 6 ground rods

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. = [LLIF ,
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.

at

TELEX hy-gain

316 TELEX COMMUNICATIONS, INC.

9800 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

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

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 ASCI|
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 ASCIl. e SSTV/GRAPHICS transmit.
e FULL 63 KEY Computer grade keyboard.

*9" monitor $199.




electronic mail CONS' DER TH E

daerospace
satellite I
trammg aids You know of its reputation in Amateur
embassy/diplomatic Radio. Butdid you know of its world-
wide uses in commercial/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
: Morse Code on military bases around
emergency!disaster 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.
handicapped ATR-6800 with 9” video monitor and

one plug-in Applications Module. ..
$2495. Companion MX-80 printer. . .
$699. Contact the “REAL-WORLD”
T at MICROLOG CORP. 4 Professional
IR Drive, Suite 119, Gaithersburg, Md.
20760. TEL: (301) 948-5307. TELEX:
908778. You'll be pleasantly surprised.

civil efe

.-. e .-.-;.

e e
o

i

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

w» See List of Advertisers on page 162 73 Magazine = December, 1981 73



Paul Danzer N11I

2 Dawn Road
Norwalk CT 06851

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

— not just for Novices

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-

e AS2

LENGTH(IN FEET)»

-
468

FREQUENCY (IN MHz)

SOLDER

COAT EXPOSED AREA WITH
*LIGUID RUBBER" GE ‘musn::_‘(
OR OTHER SEALANT

(;DLEEH 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-87

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?

Beginner’s Guide to Antennas

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-

RIG
LOW — ANTENNA
T] et T [ s |l 1] TuNER
FILTER BRIDGE (MATCHBOX :3
COAX uu:g:zﬂn
POSS IBLE Y0 ANTENNA
o= F
ANTENNA ji:j L
SELECTION
SWITCH = e
1 —‘l i
Fig. 2.



ing problems if you decide
to use it.

(). But what about the swr?
Can | operate with a 2:1 or
2.5:7 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. | 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.

3L

COAX
FEEDLINE

OR L=

LENGTH (FEET)=

234
FREQUENCY [IN MHz)

RADIALS(LENGTH IS ABOUT 3% LONGER THAN VERTICAL SECTION
241

)

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/Bm DIAMETER x 21in. LONG
ALUMINUM OR STEEL

3/8-24 THREAD (TO MATCH
STANDARD MOBILE
ANTENNA MOUNTING BALL)

L

—

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
SALE

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/ 2500 MHz)
2304 MODEL M1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS $48.95

HAL'S

2304 MODEL #2 KIT (with preamp) .. . . $59.95
2304 MODEL #3 KIT (with High Gain preamp) $69.95
:I!SESE:hEGE & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE CAST
FACTORY WIRED & TESTED = | - $50 additional
BASIC POWER SUPPLY. . . .. = s $18.95
POWER SUPPLY KIT FOR ABOVE WITH CASE o $24.895
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-600A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERQ
T0 600 MHz FEATURES TWO INPUTS. ONE FOR LOW FREQUENCY AND ONE FOR HIGH
FREGUENCY; 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 5 PPM. COMPLETE KIT $129

HAL-300A 7-DIGIT COUNTER (SIMILAR TO 600A) WITH FREGUENCY RANGE OF 0-
300 MHz. COMPLETE KIT $109

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 MHz OR BETTER,
AUTOMATIC DECIMAL POINT, ZERD 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 5 PPM, COMPLETEKIT $109

FREE: HaL-79 CLOCK KIT PLUS AN INLINE RF PROBE WITH PURCHASE OF ANY FRE-

QUENCY COUNTER.
PRE-SCALER KITS
HAL 300 PRE . . . .. {Pre-drilled G-10 board and all components) ... . . $14.95
HAL 300 AJPRE. . .. ... .. (Same as above but with preamp). . . . ... .. $24.95
HAL 600 PRE . . . .. (Pre-drilled G-10 board and all components) . . . .. $29.95
HAL 600 A/PRE. . . . . . (Same as above but with preamp). . . . .. $38.85

HAL-1 GHz PRESCALER, vur & unr neuT & 0UT-
PUT, DIVIDES BY 1000. OPERATES ON A SINGLE 5 VOLT SUPPLY
PREBUILT & TESTED $79.95

TOUCH TONE DECODER KIT

HIGHLY STABLE DECODER KIT. COMESWITHZ SIDED, PLATED THRU AND SOLDER FLOWED
G-10 PC BOARD, 7-567's. 2-7402. AND ALL ELECTRONIC COMPONENTS BOARD MEAS-
URES 3-1/2 x 5-1/2 INCHES. HAS 12 LINES OUT DNLY $38.95

NEW — 16 LINE DELUXE DECODER $69.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM
7206 CHIP. PROVIDES BOTH VISUAL AND AUDID 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 MDUNT THE ENCODER IN A HAND-HELD UNIT, THE PC BOARD
MEASURES ONLY 8/16" x 1-3/4" THIS PARTIAL KIT WITH PC BOARD, CRYSTAL, CHIP

AND COMPONENTS. PRICED AT $14.85

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT, N QST MAGAZINE
AND THE 1975 RADIO AMATEUR'S HANDBOOK $16.95

ACCUKEYER — MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHOD
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95

BUY BOTH THE MEMORY AND THE KEYER AND SAVE COMBINED PRICE ONLY $32.00

PRE-AMPLIFIER

HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH (- 3dB
POINTS), 19 dB GAIN. FULLY ASSEMBLED AND TESTED $8.85

CLOCK KIT — HAL 79 FOUR-DIGIT SPECIAL — $7.95.
OPERATES DN 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, 8
FND COMM. CATH READOUTS. 13 TRANS.. 3 CAPS. 9 RESISTORS, 5 DIODES. 3 PUSH-
BUTTON SWITCHES, POWER TRANSFORMER AND INSTRUCTIONS DON'T BE FOOLED BY
PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT $12.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR
PRICE . . . $6.50 BUT ONLY 54.50 WHEN BOUGHT WITH CLOCK,

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV, OR FIELD-DAY USE OPER-
ATES ON 12-VOLT AC OR DC, AND HAS ITS OWN 60-Hz TIME BASE ON THE BOARD 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 HANDLING AND MAILING

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. Cenerally, 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 GUIDETO

DX (by Stu Gregg, NF4Z) if:

... you think IRC means Intemational Red Cross
.. . you're still working on your DXCC
. .you think WAC means a female army person

i .you're not a BIG GUN (yet)

L . .you think the ‘BUREALU’ 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
I Dick $14.45 (which will cover First Class postage). If you live in

CHARGES. SEND SASE FOR FREE FLYER DISTRIBUTOR FOR

Aluma Tower * AP Products

A (We have the new Hobby-Blox System)
l"‘.'

T California, please include 84¢ for Sales Tax. Telephone orders
ez i :3: f‘?}\ H AL TRONIX accepted 10 AM-6 PM California time.
"”'-.._I_ %~ .;__ =
&= .. L gt BASH EDUCATIONAL SERVICES, INC.
— ST o P.O. Box 2115
VISA HAROLD C. NOWLAND SOUTHGATE, MICH. 48195 San Leandro, California 94577 26
L] WBZXH PHONE [313} 2851782 {415;352_542{} 3
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IC-720A Digital HF Transceiver. 9 HF Ham bands
recerves 1 10 30 Mhz. 100w output. cont. LED readout. 2
VFO's. AM CW. SSB & RTTY filters. PBT. RIT. VOX. semu
break-in, blanker & processor. 13 5v/20R 4% h»
O%“w=12%"d, 17 1bs (Reg. $1349)... NOW $1149.00
FL-32 500Hz CW filter .. : . 59.50
FL-34 52 KHz AM filter ... 49.50
Accessories tor 720/730
PS-15 Power supply (Reg $149) . . NOW $134.95
PS-20 20A power supply (Reg. $229) .. NOW 199.95
*!"q*i_ tor cable - PS-20 to /¢ 13[| .. 10.00
CF-1 Ec;-[,-:ur'-;; an - PS-15/20 ... 45.00
EX-144 A 1.11‘"'T1r CF-1 on PS-15 ... 650
MMB Mobile mount .... .. 19.50
Phone patch - specily radio (Re g 139 129.95
SP-3 Hase stabon speaker . ] 49.50
SM-5 Electret desk microphone ——— . )
AH1 Mabile ant /tuner (Reg. $289).... 259.95
AT-100 100w auto tuner (Reg $349)... 314.95
AT-500 500w auto. tuner (Reg $449).. 399.95

IC-2KL 160-15m (WARC) solid-state hinear. 500 watts
outout. With AC supply (Reg. $1795) .. NOW $1395.00
10 Meter Modification Kit

B HRUCOR vastdry AL 0w TRAWSOE v
- .
(=L -1 1= T 1

IC-290A All Mode 2m mobile for 143 8-148.199 Mhz
1/10 watts, RIT, prog. offsets, 5 memories, 2 VFDs, 2

scanming systems, SSB squelch, priority channel,
sidetone. blanker, memory retention provision, T/T mic
' "wx 2" "h=8%"d (Reg. $549)......... NOW $489.95
IC-2200 The BOO channel synthesized successor to the
famous IC-22S. Frequency selection by a pushbutton
1710 watts. Microphone, mount, & DC cord. 6'«"'w x
240w = 8 .°d. 3"+ Ibs (Reg $299) ...... NOW $269.95
EX-199 Remote frequency selector .............. 35.00

IC-25A Compact, 25w 2 meter ng. 5 memories 2 VEOs,
priority channel, 2 scannming systems, aulomalic scan

resume, provision for memory backup. With T/T mic
2’h=5%"w = 7°d. (Reg. $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

IC-730 Sohd-state 80-10m [WARC) HF Transceive

200w PEP input. 2 VFQOs, B freq. memory. IF shaft w

PBT optional. UP/DN tuning with optional mic. 9'-"w =
3:"h=10'"d, 10 Ibs. (Reg $829) . NOW $729.00
FL-30 SSB fiiter (passband tuming) ...... .. 59.50
FL-44 455 KHz SSB filter (Reg. $159 .. NOW 14495
FL-45 500 Hz CW filter. .. 59.50
EX-195 Marker unit..... ¢ 39.00
EX-202 LDA interface 730/2KL/AH-1 .. ... 21.50
EX-203 150 Hz CW audio hilter .. 39.00
EX-205 Transverter switchin .. 29.00

'F- I._I.r.:|1_ _
HM-10 Scanming microphone | 39.50

IC-251A Microprocessor controlled 2 meter All-mode
Transceiver for 143.8-148.1999 Mhz. 7 digit display. 10
watts, 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. 4'5"h =
9%"w = 10'%"d, 11 Ibs (Reg. $749) NOW $669.95

IC-451A UHF All Mode Transceiver for OSCAR 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 All 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 & 1] /vac 4' "hx
9i"w = 10',"d, 14 Ibs (Reg. $479) NOW $388.95
EX-106 FM adaptor (Reg. $125) NOW 112.95
EX-107 VOX unit (Reg. $55)............... NOW 493.95
EX-108 PB tune/RF proc. (Reg. $105) ... NOW 94.95

IC-551D same as 551 but 80 watts EX-107 & EX-108
built-in. 13 Bvdc @ 18A (Rep. $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 51?'1] H{]W 112.95

IC-560 6 meter SSB, FM & CW Mobile Transcewver LED
readout, 10 watts, 3 memories, memory scan & prog
band scan. 600 KHz offsets, 2 VFOs. 13.8 YOC @ 3 5A
Microphone & mount (Reg $489) ..... NOW $439.95

ol
VISA

o = o

SAVE $30

IC-2AT Synthesized 2m FM Har.u:l held
with buidt-in T/T pad BOOchannelsin §
KHz steps 144-147 995 selecte J by
thumb wheels & +5 KHz upshitt switch
+ 5!3[! KHz otfsets. With BP-3 250 ma
cad pack output 15 15 LOW or 1 5w
HIGH. Optional packs for larger capac
iy Of NigheT power "T'-LJ"JP ed with 250
ma. mcad pack, wall charger
antenna. belt chp. strap. earphone and
piugs. Model IC-2A does not have buill

«7ow~]4d llb

Regular SPECIAL
$26950 $239.50

lleniple

=
|"T [41l"~""

IC-2AT HT w/TIP ¢
IC-2A . :
ML-1 23/10w 2m mobsde hnea

IC-3A l_'_l_ H 115 .

IC-3A | e

EE-?EU *:""% wall charper

EEJE' -'_'ir:'-i" . eharosr ine B

BP-2* 450 ma s

BP-3 Extra 250 ma

BP-4 Alkaline hatt

BP-3° "-J' 1

CP-1 ¢

DC-1 1

HM- '5‘ S 10D

Leather case (specify radio)....

FHE Flexihle antenna lo = A :
2A-TTN 1T pad for :_.

3A-TTN 17 pad tor 3A |
BL-30 required r harge PF‘ 28 |_':-F" -

IC-2025 2 meter pnrlabtf SSB Transcewer. 3W PEP
putput. Uses regular "C" cells, optional Nicad pack &
charger or |C-3PS AC supply/speaker. With hand mic.
whip antenna and strap (Reg. $279) NOW $249.95

IC-20L 2m, 10w ampl. (Reg $98) ....NOW B9.95
IC-402 432 Mhz portable SSB Transceiver. Features
same as IC-202S above (Reg. $389) NOW $349.95

IC-30L 10w, 432 amp. (Reg. $105).... NOW 94,95
IC-502A 6m SSB port. (Reg $239).....NOW 214.95

IC-3PE 3A ps/speaker (Reg $95) NOW 8995
IC-3PS ps/spkr - ports. (Reg $95) NOW 8995
SP4 Remote speaker for portables .......... T 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 ........... s 35 a0
SM-2 4-pin electret desk microphone............

SM-5 8 pin electret desk microphone

HP-1 Headphones

AES Store Hours: Mon, Tue, Wed
& Fri 9-5:30: Thurs 9-8: Sat 9-3

(Las Vegas & Clearwater stores NOT open Thursday evenings)
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 Tramek Stere - Clearwater, FL
1898 Drew Si. Phone (813) 461-4267

I-I-'|'-'|I i '-'.‘.151‘11

In Wisconsin (outside Milwaukee Melro Area)

1-800-242-5195

AMATEUR ELECTRONIGC SUPPLY .

4828 W. Fond du Lac Avenue: Milwaukee, Wl 53216 - Phone (414) 442-4200
AES BRANCH STORES

WICKLIFFE. Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio Wats 1-800-362-0290
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. WABPIZA & Squeak. AD7K
Outside Nev. 1-800-634-6227

ASSOCIATE STORE
ERICKSON COMMUNICATIONS
CHICAGO. llinois 60630
5456 N. Milwaukee Avenue
Phone (312) 631-5181
Outside ILL. 1-800-621-5802
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ICOM IC-720 ROBOT 800 DRAKE TR7-DR7
YAESU FT707

ORDER TOLL FREE 1-800-448-9338

FEATURING: Kenwood, Yaesu, lcom, 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 off the NYS Thruway (1-90) Exit 32

ONEIDA COUNTY AIPORT TERMINAL BUILDING Warren - K2IXN

ORISKANY, NEW YORK 13424 St Bob - WA2MSH
N.Y. Res. Call (315) 736-0184 o Al - WA2MSI

ASSOCIATED RADIO 913-381-5900

8012 CONSER BOX 4327 i

OVERLAND PARK, KANSAS 66204

BUY—SELL—TRADE

All Brands New & Reconditioned

BANKAMERICARD | We Want to DEAL—Call Us—We’'ll Do It Your Way. |QEESSeiits
welpome few WE’RE #1
NOTE: SEND 51.00 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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CABLETYV
UHF UP CONVERTER

$44.95 . .. (Reg. $59.95)
(shipping $3.25)

Introducing

s, YOUR OWN
AUTOPATCH FOR

MOBILE CONNECTION SIMPLEX OPERATION |

MICROVERTER VUC-36 $ 1 4 5
Converts Mid and Superband Signals to KIT
UHF Channels 43 to B3. Allows all sets to
tune without costly separate selector Wired and Fully Tested
boxes. *Rated #1. Accessory kil available $199.95
for $2.00, consisting of matching trans- I
former plus 2 jumper cables. Shipping $3.50 in U.S.A.

I N.Y. S. Residents Add
Other 75 ohm Cable Supplies: 4% Sales Tax
%5‘;? Eable DT 5 AR R R .0}:4.95
onnectors 10/%2.15 :
MTEUVFM Back of Set XFMR. . $2.39 | NOVAX interfaces your S_tandar_d 2 meter; 220; 450: etc. base station
2-way Splitter and DTMF telephone, using a high speed scan switching technigque so
ga@laxFﬁpggar.I ................ $4.39 that you can direct dial from your automobile or with the HT from the i
rre i ide— :
RG.59/U Coax 100% Foil : | backyard or poolside—automatically.
El:ir:je Grﬁjnfilqg BI}?E:#H ) * SMALL SIZE—(5" x 6" x 2") * EASY INTERFACING with

t r a i % - . f .
IndmﬁﬂMa!ch?m:]nEFMH : e STATE OF THE ART radio autio & squelch circuit |
F61 Chassis Mt. Female ; CIRCUITRY 12-16 VD.C * SINGLE DIGIT CONTROL
Parts shipping add 10%, $1.50 minimum. « ADJUSTABLE ACTIVITY TIMER (connect and disconnect)

EID 0010 Pl Baa. a0 3% (clears out if mobile is out of range) * 3 MIN. CALL DURATION TIMER

NEMAL ELECTRONICS

5685 SW 80th Street, Miami, FL 33143 ,
Telephone: (305) 661-5534 .-412 to: R. W. D. Inc., Oriskany, N.Y. 13424 or call 315-736-3087

TO ORDER—SEND check—money order (MasterCard or Visa accepted)

HOLIDAY SPECIAL

COMPLETE ASSEMBLED AND TESTED - READY TO INSTALL NOT A KIT
AMATEUR TELEVISION MICROWAVE DOWNCONVERTER

50+ dB SYSTEM GAIN
TUNES 2.1 GHz.- 2.4 GHz.
PREAMPLIFIER 20+ dB GAIN @ 2.5 dB NF
OQUTPUT TUNES TV CHANNELS 2 TO 5
OUTPUT IMPEDAMNCE 75 OR 300 OHMS
FULL YEAR WARRANTY

PERFORMANCE CUARANTEED OR

YOUR MONEY REFUNDED

$179.95 ..

INCLUDING SHIPPING (U,.P.S5.)
TWO FOR $3u5.00 - DEC, 1981 ONLY

VISA AND MASTERCARD ACCEPTED

CALL (804) 489-2156

AVAILABLE SEPARATELY FULLY ASSEMBLED AND TESTED
10+ dB PREAMPLIFIER $549.95, SLOTTED WAVEGUIDE ANTENNA (15+ dB GAIN) 529.95, 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 525.00 ea.

AVANTEK VTO OSCILLATORS $130.00 EA. CIRCUIT BOARDS FOR GPD 400 SERIES AMPS 5 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
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* Recelver sens. 0.25 UV

e Super crisp audio

* Power amplifiers (pick your level)
¢ Sub-audible tonea

#* Control recelvers

MARK 3CR REPEATER

¢ Tranamitter output 2W
144-220 $1645

PLUS options —

AND NOW, sven the repeater is bulltin —

December, 1981

Call or write for specifications
MICRO CONTROL SPECIALITIES (817) 372-3442
23 Eim Park, Groveland, Ma. 01834

ne =

# Microprocessor control

* Custom tall messages
* Digital tone decoding
MARK 3-C CONTROLLER $1085

* 40 Functions
* 13 Morse messages

& Autopatch
* Reverse patch
o Autodial

ALL the unigue festures which make
Mark 3C the scciaimed leader in repeater
control —

X
=
oc
@
b
-
L
4
n
<
=
O
>
D
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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 “one-stop” shopping center for your radio equipment needs.

The FT—ONE

Yaesu's top engineering team is
proud to unveil the transceiver they
“always wanted to design’, a
revolutionary blend of computer
and RF technology.

Full coverage, all-mode, fully
synthesized, ten digital VFO's with
memory, full CW break-in, plus many
elite class performance features. . .
everything built in.

Drake's top of the line solid state
continuous coverage synthesized
HF system. Offers advanced high
performance transceiver design,
true passband tuning, unique
independent receiver selectivity and
many, many more worthwhile

features.

the IC-720A

ICOM’'S BEST. ..

A full featured solid state HF
transceiver offering passband tuning,
digital display of mode/VFO and
frequency, 9 band Tx/Rx (new
WARC bands included) and 2 VFO's
built in.

All the benefits that have made Henry

famous around the world are still here

for you.

@ Large stocks of the finest amateur
equipment.

® Generous cash discounts offer you
low, low prices.

® Trade allowances for your old
equipment.

® Expert technical and service staff.

® Fifty years of responsible merchan-
dising so you can be sure you will get
what you pay for.

Let us know how we can help you.

Of course, we stock the full line of
Drake, Icom, Kenwood, Yaesuy,
Cubic, Bird, Collins and Tempo
products as well as many other fine
names. Need an antenna, mast,
accessories of any kind? Try us. .
we have a huge inventory.

Henry Radio also offers the 4K-
Ultra and the 3K Classic/X superb
high power HF amplifiers plus a
broad line of commercial FCC type
accepted VHF and UHF hand helds
and amplifiers for two way FM
communicatjons.

A YEARS OF
| SERVICE

Henry R

KENWOOD'’S

“top notch” HF transceiver. .
830S. Every conceivable operating
feature built in. Combines a high
dynamic range with variable
bandwidth tuning, IF shift, an IF
notch filter .

the TS-

. plus much more.

2K CLASSIC

The 2K Classic
linear amplifier. .
the culmination of
years of experience
in developing and
manufacturing the
. 2K series, will loaf
= = along at full legal
. power.
Features heavy
duty, top quality
components and
rugged
construction.

TEMPO S$-5

A thoroughly field
tested, simple to operate
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 range.

2050 S. Bundy Dr., Los Angeles, CA 90025 (213) 820-1234
931 N. Euclld Anaheim, CA 92801 (714) 772-9200
Butler, Missouri 64730 (816) 679-3127

TOLL FREE ORDER NUMBER: (800) 421-6631 34

For all states except Califormia
Call residents please call collect on our regular numbers
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The Daiwa Infrared
Wireless Microphone

—1s 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, | found it one
of the most logical and
useful items available in
many moons. The only
problem |'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 It 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



QUALITY parts at +

« DISCOUNT PRICES! *

4PDT PRINTED | KEY SWITCH
CIRCUIT I1I2VDC | ¢$R0 s S.PS.T

» g RATED 4 AMPS
. 29 DI Sy = 125 VOLTS

amp conlacts

. :!.HID NEW $ 3.50 EA.

+ I. |.. 4 v Hl‘

el <o 75 EA MINI SIZE

- —— BUZZERS

DPDT RELAY 16 to 3 volts 75¢ es

AROMAT [2VDC WITH WIRE LEADS
HLE'P'DC_E'DC 1% te 3 wits 75¢ea

PC. mount

$3.00 ...F_ 3 to 7 wils

| WITH PIN TERMINALS

aPDT RELAY 75¢ each
: ;:5; ::!::Hll ] ; co'" NTEH
" Ha0woit ace. ol 5 GRADE
« Jpmd bul lully lesied CAMITOH
$1.70 EACH 1,700 mfd. 150 VDC
méﬂumh::i AVANLABLE 212% X 4 34" 3200
SOCKETS T0M RELAY 3¢ sacn | 3500 mid
40VDC $100 § -
m“m“ 1 3/8" DIA. X 3" HI
6,400 mid.
120 volt : B80VDC iz.iﬂ
pl‘in‘lﬂfiﬂﬁ 13/8%ca X 4 1M
11,500 mid. 18VDC

S VOLYS sl 150 mA $1.25 (! /80w X 3 1/8% o
12 V.C.T.»t 500mA $250 | 20,000 mid. 25VDC

6.5 V. at 3 AMPS $850 |2 " DIA, X A" HicH $2.00
18 VOLTS ot 1 AMP 5450 23.Wﬂmld. _VDC
252 VCT ot 2.8 AMPS550 2" o X 2 1/2% vicn $2.50

22,000 mfd.40VD
440/220 TO 110 VOLT |\ 1a. x 6" HIGH

TRANSFORMER 45.000mid. 25VDC
‘%. SOLA = HTIBZIOO|2" DIA. x 4" HicH $350

B 440 or 220 wolts | 52,000mid. 15 VDC
to 110 volls 2 "o X 4 12" wrcw ia.m

-

' il 72,000 mid. 15VDC

u}j o Rated 100 WA | e I
H -~ $15.00

CLAMPETOD FIT CAPACTTDRS 50
SEND FOR OUR NEW
! 40 PAGE CATALOG

F"EE

TYPE N L.E.D.s
KINGS UGS26 B/U DIFFUSED

FITS RGS55, RGSE, |
RG141, RG142, RG223
SOLDER TYPE

$1.75 EACH
10 for $18.00

RED 10 FOR 51.50
GREEN 10 FOR 52.00
YELLOW 10 FOR 52.00
FLASMER LED Yk

RFI 5 VOLT OPERATION
LINE FILTER |f 70057
Bl POLAR LED
2 FOR 31.70
SUB MINI LED

115/250 v 50-400 hz
$ 3.75 0a.10 tor $35.00

SUPER SMALL

PHOTO-FLASH
170 MFD 330 VOLT

079" 2 098"
20mA ot 175w
10 FOR 51.00
700 FOR 518.00
QUANTITY PRICES AVAILAFLE

CANNON XLR

1" Tg"
2 for $1.50 CONNECTOR
10 for $7.00 | > FRMG

CONNECTOR

$200 EACH

10 for $19.00

RECHARGABLE
SEALED

LEAD-ACID

TS50 MFD 330V
PHOTO FLASH

1 1/4" DIA,
$1.25 EACH

10 FOR 511.00
*SPECIAL 1w
O MEG POTS

4 for $1.00
10 for $ 2.00
100 for
$15.00

2" DIA, 17/2VDC

g

2" ALLIGA
7 clips for $1.00 '
100 clips for $12.00 >
500 clips tor $50.00

ALL ELECTRONICS CORP.

TEAMS

6 VOLTS ';",Fsz
ke x 2 X 4k IN. HR

$12.50

905 S. Vermont Ave
PO BOX 20406
L os Angeles, Calif. 90006 . Add S 23 &0
(213) 380-8000 Shipping US4

"
Bz &

Mon. - Fri. Saturday

gAM-5PM 10AM:3PM S -

~See List of Advertisers on page 162

TRS-80™ |, Il OWNERS:

Send and receive CW with MFJ’s new CW transceive pro-
gram and interface. Just plug-in interface, load program and
operate. Gives you Tri-Split screen, 3295 character buffer,

10 memories, “Fist Fixer.” All you need to
send and receive CW.

MFJ CW COMPUTER INTERFACE
- on g |
g e e it
i = % 1] -
Ay ' . . *TR5-80 is a
registered trage
mark of Tandy

Corporation
TRS-80 Models | and M CW Transceive pro- RF shielded. 9-18 VDC or 110 VAC with optional

gram and interface lets you send and receive CW. MFJ-1312 AC adapter, $9.95

No modifications to rig or computer. Requires TRS-80 Model | or Wl with at leas!
Tri-Split screen for receive, transmit, message 16K. Program supplied on cassette tape.

index. On screen transmit/receive “LEDs", trans- Order from MFJ — no obligation. If not delighted,

mit speed indicator, “Fist Fixer.” return within 30 days for refund (less shipping)
TRANSMIT: 3295 character (or more) buffer. One year unconditional hardware guarantee.

Preload buffer while receiving. Transmit when Order today. Call toll free 800-647-1800. Charge

ready. Ten 199 character memories. Hepeat/link VISA, MC or mail check, money order for $99.95

memories. Erase character, buffer, screen. 12-55 plus $4.00 shipping and handling. Order MFJ-1210

WPM. Store 2200 characters for group practice for TRS-80 Model | or MFJ-1212 for Model Il
RECEIVE: Adjustable “Fist Fixer” helps to copy Enjoy CW. See dealer or call MFJ today.

poorly sent CW. Self-adjusting to 100 WPM. Re- CALL TOLL FREE ... BDD-647-1800

tuns to receive when transmit bufler is empty
Store up to 5 screens of received CW. Call 601-323-5869 lor technical information, or-

HARDWARE INTERFACE: Plugs between rig dﬁrfrrepair status. Also call E_I]1_ 323-5869 outside
and computer. Noise limiter, 4 pole active band- continental USA and in Mississippi. po
pass filter, post detection filter, tracking compa MF ENTERPRISES,
rator. Keys tube or solid state rigs. Tuning. trans. INCORPORATED
mit, ON LEDs. 6x13%x3 inches. Aluminum cabinet. Box 494, Mississippi State, MS 39762

Parts and Labor
1 yr. on RF Power Transistors

Peak Reading
Watt/SWR Meters
MP| — HF
1.8 te 30 mhaz

45, 200, 2000
watts * 5§57

$119.95

MP2 — VHF
20 to 200 mhx
20, 500, 1500

watts t 57

$119.95

New!! DIOIO 430-450
Amplifier

“ALL MODE" FM-S55B-CW-ATV

"All Mode"
Amplifiers

FM - SSB - CW

8108 10W.in — B8OW.
B1016 10 W. in 160 W, owut
83016 30 W.in — 160 W. out
B23 2 W. in — 30W. out

These amplifiers, except B23, have |
omps. [he B10B and B1014 may be

or transceivers. They will key with 1 Watt input.

RC - | Remote Curjf

10 W. in 100+ W. oul

| 24951 2 w.in el /oL R
rol $ $319.95

[* & =N ol ] Fal I - 1
¥ MNEAREST DEALER FOE IF

MIRAGE COMM. EQUIP., INC. * P.O. BOX 1393 * GILROY, CA 95020 - (408) 847-1857

/3 Magazine » December, 1981 83



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-

U veread Commsaeselc atismg
A DIVISION OF INNOVATIVE LABS, INC,

P.O. BOX 339

ARLINGTON, TEXAS 76004-03139

#

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 US.
distributor for many Daiwa
products. They seem com-
mitted to caring for their
customers. For more infor-
mation, contact MCM Com-
munications, 858E Congress
Park Drive, Centerville OH
45459. Reader Service num-
ber 477. R

SUPERVERTERL...................$90.85

The ultimate in converter technology! Dual-stage selec-
tive preamp, mixer, I.f. amplifier and no-drift crystal-con-
trolled osclllator. We recommend this unit for experi-
enced kit bullders. 12v Stationary Power
Supply. . .$24.95 for Superverter |.

SELECTIVE PHEAMP...............SM.EO
This new unit is not llke other wideband preamps. Ex
perienced kit bullders can easily add this unit to our ex-
Isting boards or to other manufacturers' boards to im-
prove overall performance.

VARIABLE POWER SUPPLY......... $24.95

Complete kit includes all components for working unit,
including deluxe box and overlays.

DISK YAGI ANTENNA............... $25.00
Complete kit with PVC and mounting bracket. Stronger
than loop yagi, and equal in gain.

4-FOOT DISH ANTENNA............$49.95

Overall 25 dB gain. Partlal assembly required. Shipped
UPS (ground) only.

DL-2000 SATELLITE RECEIVER..... $699.95

Fully assembled receiver—this is not a kit.

2300 MHZ CONVERTERKIT..........$35.00 e T R SRS R e

Complete with PC board, parts and 10-page instruction
book.

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 CDST; MON-FRI (817) 265-0391 INFORMATION

Our product may be copied, but the performance is never equalled. P.O. BOX 339, ARLINGTON,

UNIVERSAL COMMUNICATIONS 7 7sossus
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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 .............. $16500
A4 New 4 Element Triband Beam ............ $224 00
AV3 New 3 Band Vertical 10-20m ............ § 4000
AV4 New 4 Band Vertical 10-40m .......... .. $ B1.00
AVS5 New 5 Band Vertical 10-80m ............ § B7.00
R3 20-15-10m Motor Tuned Vertical .......... $202.00
32-19 19 Element 2m Boomer DX Beam ...... £ 74,00
214B 14 Element 2m Jr. Boomer 144-146 . . ., . $ 60.00
Al -11 1 1Elamem 2M . ... .o v v v v e s $ 3300
ARX2B 2m “Ringo Ranger” Il .............. . § 33.00
— COMPLETE LINE ON SALE —

MINIQUAD HO-1 6-10-15-20m $129.00
HY-GAIN:

V2 New 2m Vertical . . saasssesssad:EAED
TH3JR 3 Element Tnhnnd Bum ............. $133.00
THIMK3 3 Element Triband Beam ........... $175.00
TH5DX New 5 Element Triband Beam ......... $195.00
THEDXX 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
14AVQO 4 Band Vertical 10-40m .............. % 4B.00
1BAVT 5 Band 10-80m Trap Vertical . ... ... $ 78.00

— COMPLETE LINE ANTENNAS ONLY ON SALE —

ROTORS & CAEL ES

CDE HAM W/ CD45iI . ...5$165.00/94 00
Alliance HDTIUMI00 .....coviviiiinnnnens $92 00/42 00
RGB/U Foam95% Shield .............cc0u... .. 248/
RERISMIL SPBC. ...cocvvvvenrivssiarsnnnessq 2OBM.
| i e g | R et i A Pl T R Ly 12¢/11,
BWireRoter Cable. .......covvervnierennssnsas 16¢/1t.

Philly Stran Guy Cabie in sln-::!-t for price & delivery
information call (703) 569-1200

#1 ROHN TOWERDISTRIBUTOR
SALE:

200G 10 TowerSection ............ccuvn. . $ 2250
25G 10" Tower Section . . o 5 $ 3950
45G 10" Tower Section ................. ... 3 8150
HDBX 48" Free Standing an&r . .. $320.00
FR2548 48" 25G Fold-over Tower . . $695.00

(Freight prepaid on Fold-over Tawars Pru:ua 10%
higher west of Rocky Mountains)

We Stock Rohn Accessories—for price & delivery

information call (703) 589-1200

HUSTLER SPECIAL COMPLETE

LINE:

4BTV/S5BTV 4 or 5 Band Vertical $74 00/92 00
MO-1/M0O-2 HF Mobile Mast eeemsnenes 3 17.50
HF MOB. RES. STD. 4kw SLUPER 2.0kw
Wort5m.........5 8.00 $14.00

M ......00nen.0. $11.00 - $15.00

O ... 31300 - $18.00

i U - gy A $14.00 $28.00

SFE 2M O AWHID ... e rrrrrirsneecsnaes B 000
HOT “Hustleo"Mount . .................... % 1400
BM-1 Bumper MountwithBall ............... % 1300
AVANTI AP1513G GlassMount ............. § g?%
W2AU Balun $17 55 List/Sale $ 1335
Traps 10,15, 20 or 40m__ $24 95 List/Sale § 1879
VAN GORDON:

PD BO10 10-80m Wire Dipole .. .. S 2880
PD 4010 10-40m Wire Dipole ..., .o 9 2520
PD 8040 40-80m Wire Dipole ................ $'26.40
SD 40 40m ShortDipole............... . § 21.60
SD 80 BOm Short Dipole .. ., .. $ 2280

I BRI e s o $10.95 Lmtf-snla $ 705
HiO Center . . § 595 LisvSale §_ 4095

ORDERS ONLY (800) 336-8473

ALL OTHER CALLS (703) 565-1200
Shipping cost not included—Prices subject 1o change
ALLOW 2 WEEKS FOR DELIVERY
No COD—We ship UPS
We reserve the right to limit quantities

THE ANTENNA BANK
6460 General Green Way
Alexandria. VA 22312
(703) 568-1200

—

« See List of Advertisers on page 162

MFJ DIGI-DIAL ADAPTER
turns your frequency counter into a

DIGITAL FREQ. READOUT

MFJ DIGI-DIAL

= .

MORMAL

.l Q CALIBRATE
OFF REVERSE

HW!L MFJ=210 m

The MFJ Digi-Dial Adapter turns your freguency
counter into an accurate digital frequency readout
for your transceiver. Connects between exiernal
VFO jack and frequency counter.

Counter gives direct frequency readout to right
of decimal 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 3.5
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 fnot read CW transmit offset)

Digital mixer inverts VFO frequency to give
correct frequency readout. Normal/Reverse swilch
gives direct VFO frequency readout (for some rigs
on some bands, like Drake TR-4).

RF buffer amplifier. Crystal reference oscillator.
On/Off switch. “On" LED. Black, eggshell white al.
9-18 vDC or 110 VAC

cabinet. 3¥%ax1Vax3Ve".

M? ENGINEERINGS’ NEW

Calibrate control

compensates for heterodyne

errors and mode offseis.

$5995

with optional MFJ-1312 AC adapter, $9.95.
Order MFJ-210 for any rig with 5-5.5 MHz
VFO (TS-520, S, SE; TR-3, 4; HW-100, 1071,
SB-101, 102; Tritons; eic.) Order MFJ-211 for
Yaesu FT-101 series (8.7 to 9.2 MHz VFO0).
Order from MFJ and try it — no obligation. |f
not delighted, return it within 30 days for refund
(less shipping). One_year unconditional guarantee,
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 Mississippl, 47

ENTERPRISES,

IvIF INCORPORATED

Box 494, Mississippi State, MS 39762

HANDI-CON V

® ANY FULLY SYNTHESIZED 2
H.T. CAN NOW BE A COMPLETELY
PORTABLE VHF-hi MONITOR

©2400 CHANNEL CAPABILITY

*DOUBLE BAND COVERAGE.

- METER

154 -158 Mhz fire,police,sheriff,
paging & more

159 -163 Mhz maritime coastal,
railroads, N.O.A.
weather & more.

* MULTI-BAND & MULTI-CHANNELLED
MONITORING WITH SCANNING H.T.s

® SINGLE 3-POSITION CONTROL

® “OFF”" RETURNS TO NORMAL TRANS-
CEIVER OPERATION

e LOW LOSS COUPLING TO ANTENNA

*UP TO 6 MOS. OPERATION UNDER AVG.
USE WITH A SINGLE AAA CELL

® Bl-LATERAL PROTECTION AGAINST
ACCIDENTAL TRANSMISSION FOR

UP TO 5 WATTS
® size- 2.25 x1.5x1.4 inches
® weight - 4.5 ozs.

o 544.95 +$2.50 pstg. & hndig.

in Calif. add 6% s.tx.
Please write for club discounts

RADIO NOT INCL.

M SQUARED ENG.
1446 Lansing ave.
San Jose,Cal. 95118

v 17 - Of -
Ph. 408-266-9214

contact

on quantity orders
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Building A Transmatch?
Fixing An Antenna?
Making Test Gear?

DISCOUNT

L I N E Constructing A Kit?
KITS
1-800-528-8960 — IN STOCK —
B & W coils. swilches. antennas NEW SERRGaE Siwge e 2/27)
Jackson dials and drives ) g ety L
el ] .:IAW Miller parts ;.f,;:‘;:m; b b 40 '-*E;E-':F:' Transcerver
m = - llien components Canersl Couarang with Drake hr 4780}
PCS3000-$285 Mui'fru;:ﬂcsegilzr inductors R4 B &C(0ST5/81) oSt e
L A Toroids, cores. beads, baluns b ey plerie R et 344
APPLE =~ Variable capacitors Moduisor fox 2-Meter Synihesiss
Apple I1-48K - $1179 o - L . Y.\ g ([T
S Hammarlund — Millen Box 411S, Greenville, NH 03048
ATARI Catalog — 25 cents (603) 878-1033

400 - $349 800 - $740

CW RTTY SYSTEMS
RADCOM - Complete with Apple
TU & Software - $259

EGBERT -No TU w
Apple Soﬂm nmm &

16K Memory

ALL MERCHANDISE 100% GUARANTEED

8/17.50

CALL US FOR VOLUME QUOTES

4116-200ns

MA1012A CLOCK MODULE

Complete alarm clock module with special
transformer and spec sheets included.

8038
INTERSIL
FUNCTION

MX80 - $469 MX100 - $749
IRL

FSKS00 - $229 FSK1000 - $449

MONITORS
APF -$125 Sanyo - $159

MPI
88G - $595 99G - $695

OKIDATA
MB2A - $499 MB83A - $§749

ZENITH
Z19-%775 Z89 - %2195
Arizona 1-602-246-1783

EXPOTEK
CORPORATION

2231R W. Shangri La Rd.
Phoenix, AZ 85029
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Just add switches.
8.99 ea. 3/24

43" Common Cathode

LED Display

These are first quality RED displays

manufactured by H.P.
#5082-7760 .79ea

LINEAR

LM301V
LM308V
LM309K
LM311
LM317T
LM317K
LM318
LM323K
LM324
LM337K
LM339
LM377
LM380
LM388V
LMS355V

N———y 1,1

© BRBREEEBLBBBBBIBBEBIB

R

BEREBBBLVRBELEEEEREEE

—

LMSETV
LM723
LM733

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 SHOWHOOM m ;?chlg:n;r_ﬁ:i?f;i :;l:hﬂu! notice Send

100/$65

GENERATOR
3.99ea 5/17.50

95H90
350 MHz
ECL
PRESCALER

CHIP
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

JDR MICRODEVICES, INC,

1224 BASCOM AVE.  .am
SAN JOSE, CA 95128
~  408-247-4852

TERMS: Forshipping include $2 00 lorUPS

Ground. $3.00 for UPS Blue Labal A

$10.00 minimum order. Bay Area Raaidents
add 6':" sales tax. Callf. Residents add 8%
salas tax. We resarve the right 1o limit quant
ities and substitute manufacturar Pricas




Full Service Shop e Spectrum Analysis ®Antennas
Py IN STOCK New and Used Equipment *CW-SSB-FM, Etc. e Towers
Ae FCC Study Guides = Code Tapes ®Books eAccessories

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 ftraffic, 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-iree
signals.

On/ofi-Bypass switch. LED for power, 50-239
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.

Specialists in Amateur Radio,
Short-Wave Listening
MON, TUES, WED.:

szt 9:30- 6:00 PM And Contemporary

THURS, FRI.: :
21 9:30-8:00 PM Electronic Gear.

SAT.: 9:30-3:00 PM _

[ SPECTRONICS ™ {eryh¥icsy

1008 GARFIELD ST. OAK PARK, IL. 60304 ¥

Now —the

keybd

INFO-TECH M-300C |
TRI-MODE KEYBOARD

A microprocessor controlied keyboard o= 3. $ 95
that generates: Morse, RTTY, & ASCll. e 69
A - -
- R : il B ;
Morse Features: e T W TR This MFJ-955 VLF/MW/SWL preselecting

*4to 125 WPM. in 1 WPM.
incraments.

« 9 adjustable weight levels

» relay keying

® sidetone with tone and level
adjustments

e special keys: AS, BK, BT, AR,
SK, CQ, DE

RTTY Features:

e 4 speeds

e 2 shifts (170 & 850 hz)
e built in AFSK

e built in CWID

* built in RY generation

. L 0 Bestofall,
R still only > 49090

e 2 shifts (170 & 850 hz) F.O.B. Faciory

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. 5/2x2x3 inches. Black, egg-
shell white aluminum cabinet.

MFJ-1020 Indoor Actlive Antenna.
Can often exceed reception of outside longwire.

Other Features:
e Built in quick brown for generator on all modes e CQ & DE special keys on all modes

* Automatic CR/LF e Keyboard control of all functions Covers 300 KHz to 30 MHz. Has telescoping an-
* 760 Charmctor BUDnIng Butter * 4 row keyboard eliminates figures/letters tenna. Minimizes intermod, provides RF selectivi-
¢ 10 recallable, user programmable message shifting on RTTY o hoiest Mir ion A s itG fop
memories of 120 characters each e Many more features. ty, redu - preseiecior.
Order from MFJ and try it. If not delighted,
. - Gilfer Associates, Inc. N & G Distributing return within 30 days for refund (less shipping).
Order direct or from these dealers: 52 F,E'r,_‘ A,.,enl:,:“ N E‘EE “?rm%m %:E;g One year unconditional guarantee.
ot Alnabine Supply DAY Sacia SppY ) dorgaay oy R (a08) sop.068S, 7638170 Enjoy VLF. Order yours today. See dealer or
ﬁhﬂﬁiﬂn Kenfucky 42240 Rapid City. South Dakota 57701 Global Communications Radie Warki call MFJ toll free 800-647-1800. Charge VISA,
lf:ft:'m Ha&:;:_:l # {fﬁf;;#,mahur s gﬂﬂimﬂmﬂaﬁeacﬁf{ﬁm G391 One ida C“‘”“*“E“ﬂm MC. Or ma‘n F:he-:k, money order. Add $4.00
14903 EE!EI'I'-IE?W Egv:da i %qzﬂz Ehurnq_"..ﬁ .ﬁ.wnuew” Yeia) ?53'351“ g{gja?ngﬁm = each for shipping and handling.
mll H I‘C:. E . ] 1 Eqm |-_EI annessees . E H Hldlﬂ' tﬂl‘ .-
604) 5363058 Ve zse010s R e CALL TOLL FREE ... 800-647-1800
1. Louls, MISSOUT 3 's Amateur X : :
1-800-325-3636 ?Eagnu.s. Highway 12 South Call 601-323-5869 for techmical information, or-
ELEMH“HIE Michigan Radio %?g}ﬁ;gt;;.ﬂlilgnda el dEI’.F'FEFIEl" status. Also call Eﬂ1323-5359 out-
s EQUIPMENT i Clamens, Michigan 48045 Universal Amatour Radio side continental USA and in Mississippi. .- 47
(313) 460-4656 bics 4
I S 35 i M ENTERPRISES,
DIGITAL ELECTRONIC SYSTEMS, INC. INCORPORATED
: e Box 494, Mississippi State, MS 39762
1633 Wisteria Court ® Englewood, Florida 33533 » 813-474-9518
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Ji=® YAESU
450 FM
4 Closeout
~ §| SAVE
ol $125

YAESU FT-404R 450 MH: Hand-held Six crystal
channeis within 2 3 MHz (tx) or 5 MHz [rx) spread, 430
to 450 MHz. 2'>w/200mw outputl. With NiCad battery
pack, wall charger, flex antenna, case, strap, earphone
& 446.0 mHz simplex. 7'+"h=2%"w=2':"d. 1 Ib.

Regular $299 - Closeout $179%

FT-404R/TTP same leatures as FT-404R above_ plus 2
factory installed 16-button Touchtone pad

Regular $325 - Closeout $199%

AcCcessories”

NC-1A 15hr drop-n charger ............ Sale $44 95
NC-3A Drop-n chgr/AC adaptos ......... Sale 7995
FBA-1 Battery sleeve for NC-1A/3A............... 8.00
FNB-1 Extra NiCad battery pack ................ 23.00

NC-98 Extra 15-hr wall charper................. 10.00
PA-2 Mobile DC-DC adaptor & charger.......... 39.00
YM-24A Speaker/microphone................... 39.00
FTS-32€ 32 tone CICSS encoder................ 40.00
FTS-32ED 32 tone CTCSS enc/dec ............. 75.00
Leather carrying case ..............ovvvvnne... 35.00

MMB-10 Mobile brackel . .......oooieirviineions 15.00

Crystal Certificates (2 per channel required)
are $5.00 each when purchased WITH FT-404
or FT-404R/TTP. Purchased separately they
are $8.00 each (no exceptions).

NEW FT-208R

Synthesized 2m FM HT

SAVE $40
Reg. $359
SALE $319

AT

NC-7 Desk charger ......... $53%
NC-8 Quick desk charger .... 89"
PA-3 Mobile adapter chgr.... 399
FNB-2 Extra battery.......... 29
FBA-2 Batt sleeve - NC-7/8 .. &
FBA-3 Sleeve, 208R/1A/3A.,. 12%
LCC-B Carrying case.......... 35
YM-24A Speaker/muc ........ 39%

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: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

AES Branch Stores In: Clearwaler, FL @
Orlando, FL ® Wickiiffe, OH ® Las Vegas. NV
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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 Radic Amateur Callbooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address Information. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, world-
wide QSL bureaus, and more. The U.5,
Edition features over 400,000 Ilistings,
with over 70,000 changes from last
year. The Forelgn Editlon has over
370,000 listings, over 60,000 changes.
Place your order for the new 1982 Radio
Amateur Callbooks, avallable now.,

"Each  Shipping  Total

e e e e
[ US Callbook $18.95 $3.05 $22.00
1 Foreign

Callbook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shipping.

e e SRR
Order from your dealer or directly from
the publisher. All direct orders add shipping
charge., Foreign residents add $4.55 for
shipping. lllinois residents add 5% sales tax.

—x. SPECIAL LIMITED OFFER!
Amateur Radio

Emblem Patch

ARATER WA only $2.50 postpaid

Pegasus on blue field, red lettering. 3" wide
x 3" high. Great on Jackets and caps.

ORDER TODAY!

“g2llbook

925 ?ﬂmnnd Drive
Lake Bluff, IL 60044, USA
o 61




CRYSTALS & KITS/OSCILLATORS « RF MIXERS « RF AMPLIFIER « POWER AMPLIFIER

OX OSCILLATOR

Crystal controlled transistor .3 1t0 20 MHz, OX-Lo, Cat. No.
100. 20 to 60 MHz, OX-Hi, Cat. No. 035101.

" Specify when ordering $6.31 ea.

MXX-1 TRANSISTOR RF MIXER

A single tuned circuit intended for signal conversion inthe 3to 170

| MHz range. Harmonics of the OX or OF-1 oscillator are used for

Mjediorlinmemmﬁumﬂlzra;ﬁa 3 to 20 MHz, Lo Kit, Cat. No. o5
035105. 20 to 170 MHz, Hi Kit, Cat. No. 035106.

| Specify when ordering. $7.02 ea. |

I OF-1 OSCILLATOR
Hesistor/capacitor circuit 0SC over a
the desired .20 MHz. OF-1 LO, Cat. D:EIH(E 1E
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 ned to follow the OX

oscillator. Outputs up to 200 mw, ing on frequency

aru:ivnrtage Amplifier can be amplitude modulated 3 to 30
MHz, Cat. No. 035104,

Specify when ordering. $7.34 ea.

| 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.

: Specify when ordering. $7.02 ea.

BAX-1 BROADBAND AMP

General purpose amplifier which may be used as a tuned or
untuned unit in 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 20 MHz — Foruse in OX OSC Lo $6.88 ea.
031081 *20 to 60 MHz — Foruse in OX OSC Hi $6.88 ea.
03130031020 MHz — Forusein OF-1LOSC $6.88 ea.
031310 *20 to 60 MHz — For use in OF-1H OSC $6.88 ea.

1=

INTERNATIONAL CRYSTAL MFG. CO., INC.
v 36 10 North Lee / Oklahoma City, Okla. 73102

Shipping and postage (inside U.S., Canada and Mexico only) will
bupmpﬁhdbylmmnﬂmalFthﬁqmmdianE Canada and
Mexico orders nn? Orders for shipment 1o other countries will be

I quoted on

FORTH ‘
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MFJ KEYERS

Uses Curtis 8044 IC. lambic
operation, dot-dash memo-
ries, weight control, solid
state keying. RF proof.

~ andes | 57915

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 memeory, 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 memory, self-completing dots and
dashes, jam-proof spacing, instant start. RF proof.

Solid-state keying: grid block, solid state xmitrs.

Front panel controls: 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 swilch selects off, on, semi-automatic/
manual, tune. Tune keys transmitter for tuning.

Uses 4 C-celis. 2.5 mm jack for power (6-9
VDC). Optional AC adapter MFJ-1305, $9.95.

Eggshell white, walnul sides. 8x2x6 inches.

MFJ-406, 569.95, like 408 less speedmeter.

New MFJ-401 Econo Keyer Nl gives you a
reliable, full feature economy keyer for squeeze,
single lever or straight key.

Has sidetone, speaker, volume, speed, internal
weight and tone controls. Sends iambic, auto-
matic, semi-automatic, manual. Tune function.
Dot-dash memories. 8-50 WPM. "“On" 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.

MFJ-405 Econo Keyer ll. Same as MFJ-401
but has built-in single paddle with adjustable
travel. Also jack for external paddle. 4x2x3'/z".

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. 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 MIsSISSIppl. ,-47

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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Paul L. Rinaldo W4RI
1524 Springvale Avenue
Mclean VA 22101

Robert E. Bruninga WB4APR
USS Blueridge (LCC-19)
FPO 5an Francisco CA 96628

What's It All About, ASCII?

— RTTY technology update

Authors’ note: Since this article was prepared in early 1980, our experience has been that most stations that have computers also have
dual-mode originate/answer modems and do not require the modem translator at the repeater. They transmit with their modem in the
Answer mode and switch to Originate for receiving. This makes all data on both the input and output appear at the 2025/2225-Hz tone pair
which Is suitable for simplex operation. Also, since the 300-baud speed of the 103 modems is no better than we can do over the phone, our
current activity is the collection of Bell 202 compatible modems that operate at up to 1200 baud. These modems are becoming avallable

on the surplus market and require no modification for operating half-duplex over the radio. They were chosen because they use the same
familiar FSK as both the 103 and RTTY modulators 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:
® ASCI| 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.

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

[

REFPEATER

TRANSMITTER

® Speeds up to 19,600 baud
RECEIVER > AmP
ANSWER
"1 RECEIVER
e #:E:&EI:HTEH

DATA LOOF 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.

Qutside 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 ASCII. 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
2210 to 2230 and 4330 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, Creek, 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 ASCI| 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 munutes to in-
stall: scan restarts

when carrier drops
off. busy swilch
controls automalic
scan on-off. in-
cludes module and
Instructions

Model AS-1.$25.00

P4y FT-207R BATTERY SAVER KIT
93—3’ MODEL BS-1 $14.95

WRITE FOR CLUB DISCOUNTS

*No more dead batteries due to
memory backup

*30% less power drain when
squelched

*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-free 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-
joymeht from my rig."”

COMMENTS ON THE BS-1:

“| 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."

Lt i ;

ENGINEERING CONSULTING
P. 0. BOX 94355 v 400

RICHMOND, B. C. V6Y2A8, CANADA

~See List of Advertisers on page 162

INTRODUCING THE

CES 500SA
SIMPLEX

AUTOPATCH

The First Affordable
Private Phone Patch

As described in 73 Magazine, 6/81.

Now, for the first time! Every amateur
operator can enjoy the unparallelled freedom
of a gﬁvat& 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 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, Florida 32790
Telephone: (305) 645-0474

- 482

MFJ SWR/
WATTMETERS

MFJ HF SWR/Wattmeter
reads SWR, forward, reflect-
ed power from 1.8-30 MHz.

54995

MFJ-814

New low cost in-line HF SWR/Watimeter.
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-b:1.
Easy push-button switch operation: has power/
SWR, high/low range, forward/reflected push-
button switches. SWR sensitivity control.
Lighted meter (requires 12V). Rugged alumi-
num eggshell white, black cabinet. 6%ax3"%ax4'".
S0-239 coax connectors, 2 color meter scale.

MFJ VHF SWR/Wattmeter/
Field Strength Meters

o

MFJ-812

New low cost VHF operating aids.
MFJ-812, $29.95: Read SWR from 14 10
170 MHz to monitor antenna and feedlines.
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 SWRI/field strength push-buttons.
Aluminum eggshell white, black cabinel.
44x2Vax2%", S0-239. 2 color meter scale.
MFJ-810, $24.95: similar to MFJ-812 less
field strength function.

MFJ “Dry” 300 W and
1 KW Dummy Loads.

36495 $2695

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 1o
5 minutes. MFJ-260 (300 W). SWR: 111 1o
30 MHz, 1.5:1 for 30-160 MHz. 2Vax2ax7".
MFJ-262 (1KW). SWR 1.5:1-30 MHz. 3x3x13"

MFJ-10, 3 foot coax with connectors, $4.95

Order from MFJ and try il. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guaraniee.

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. - 47

MFJ ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762
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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
ASCII was allowed; 14 sta-
tions made successful two-
way ASCIl 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 ASCIl 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 ASCII 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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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,

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 1t 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 tar 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

Function Originating End Answering End

Transmit 1070-Hz space  2025-Hz space
1270-Hz mark 2225-Hz mark

Receive 2025-Hz space  1070-Hz space
2225-Hz mark 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
vertical lets you use the
entire 26-foot radiator
on 80/75, 40, 30, 20 and
10 meters (full quarter-
wave unloaded perform-
‘- ance on 15 meters). No
lossy traps. Butternut's

exclusive Differential

Reactance Tuning  cir-
| cuitry uses rugged ce-
ramic capacitors and
& large-diameter self-sup-
porting inductors for
radiation efficiency and
DX performance un-
matched by conventional
. multiband designs of
comparable height.

by
e L

i

e

For complete information
concerning the HFGV &
other Butternut products
see your dealer or write
for our free catalog.

d' T-UTTEHNUT
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GARY AIRPORT
BOX 356E Rte. 2
SAN MARCOS, TX 78666

HI-Q BALUN
« For dipoles. yagis. inverted - L

vees & doublets |
» Replaces cenler msulalor m ‘o
s Pyts powes in antenna ’i, E
» Broadbanded 3-40 MHz '
e Small, ightweight and
weatherprool
« 11 Impedance ralio
* For full legal power and more
e Helps eliminate TV
o With SO 239 conneclor

$10.95

HI-Q ANTENNA
CENTER INSULATOR

9/ - Small, rugged. hghtwesght
wi al herproo!

Replaces center nsulalor
Handles ull legal power

dﬁl and more
$5.95 With SO 239 connector

HI-Q ANTENNA
END INSULATORS

Rugged, lightweight, injec-
tion molded of top gualily
material, with high dielec-
tric qualities and excellent
weatherability. End insula-
tors are constructed in a
spiral unending fashion to
permit winding of loading
coils or partial winding for
tuned traps.

May be used tor

o Liyy wire stran insulators

3495 s Enad or center nsulators o

Form=t Ma
a o9l 13D anlernnas

o Constrpchon of antenna load
Ng coits o muiliband raps

DIPOLES

WiTH HI-O
PRICE WITH CENTER
MODEL BANDS LENGTH HI-O BALUN INSULATOR
Dipoies
D-80 80,75 130 $2895 $24.95
D-40 40,15 66 25.95 21.95
D-20 20 33 24,95 20.95
D-15 15 22 23.95 19.85
D-10 10 16 22.95 18.95
Bhonened dipoles
SD-80 80,75 20 31.85 27.95
SD-40 40 45 28.95 24 95
Paraliel dipoies

PD-8010 80.4020,10,15 130 39.95 35.95
PD-4010 40,20,10,15 66 3385 2995
PD-8040 80,4015 130 3595 kIR

PD-4020 40,20,15 B6 2995 25.95
Dipole shorteners  only same a1 inciuded in SO models

S-80 80,75 $11.85 pr
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 accassories —avallable with antenna orders

Nylon guy rope 450# test 100 feet $3.49
Ceramic (Dogbone Type) antenna insulators .70 pr
S0-239 coax conneclors S0

All prices are postpaid USA 48
Available at your favorite dealer or order direct from

Dealer Inquiries Inviled

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121

MFJ
SHORTWAVE
ACCESSORIES

NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception of out-

side long wire.
Rivals long
wires

37995

MFJ-1020 NEW INDOOR ACTIVE ANTENNA
sits on your desk ready to listen to the world.
Rivals, can often exceed, reception of oulside
long_wire. Unique 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-Off/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.

MFJ-1040 RECEIVER PRESELECTOR. improves
weak signal reception, mjects ‘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.
33995 |

MOBILE SWL CONVERTERS to hear the short-
wave world while you drive. MFJ-304 ($69.95)
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 5'ax1Vax4".
308 is 6'ax1%ax5". 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 ... B800-b47-1800

Call 601-323-5869 for technical information, or
derfrepair status. Also call 601-323-5869 out-
side continental USA and in Mississippi. ,-a47

MFJ ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762




2V

3851C
TIMER

» ;

_la__-._‘—

i

ACOUSTICALLY
COUPLE TO
ORIGINATE
RECEIVER

COUPLE TO
e = ORIGINATE
RECEIVER

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 ASCII 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.

VHFJUHF ASCII RTTY
In contrast to HF and

OSCAR RTTY, we expect to
see ASCII with Bell 103113
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 s 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
imitially 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-
ceved 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 capaci-
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. B
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