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® The first and most thoroughly field
tested hand-held synthesized radio available.
800 channels in the palm of vour hand.

¢ Simple to operate. (You don’t need a
degree in computer programming)

¢ Heavy duty battery pack allows more
operating time between charges.

¢ External microphone capability

¢ The lowest price ever...$259.00

® The S-1T (With touch tone pad
installed)...$289.00

The Tempo line also features a fine line of extremely compact
UHF and VHF pocket receivers. They're low priced,
dependable, and available with CTCSS and 2-tone decoders.
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
communications and features a remote control head for hide-
awa mnuntlsﬂ_.I

The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15
(VHF) micro hand held transceivers provide 6 channel
capability, dependability plus many worthwhile features at a
low price. FCC type accepted models also available.

Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

TOLL FREE ORDER NUMBER: (800) 421-6631
For all states excepl California.

Calil. residents please call collect on our regular numbers

the first in synthesizec
portables gives you

the broadest choice

at the lowest price

nn

SPECIFICATIONS

Frequency Coverage: 144 to 148 MHz SUPPLIED ACCESSORIES

Channel Spacing:  Receive every 5 kHz, Telescoping whip antenna, ni-cad battery
'jgga’:;_'lzs'mp'“ or pack, charger.

Power Requirements. 9.6 VDC OPTIONAL ACCESSORIES

Current Drain 17 ma-standby 12 Button touch tone pad (not installed)

$39 # 16 Button touch tone pad (not

800 ma-transmit
installed): $48 « Tone burst generator:

Antenna Impedance: 50 ohms

$29.95 » CTCSS sub-audible tone control:
R ﬁom:mﬂ?zs-‘?‘;"; 5" $29.95 « Rubber flex antenna: $8 * Leather
X 6.7 holster: $16 = Cigarette li hter&lug mobile
Weight: 17 0z. Chi"”g;“ 'g":}én S sichn (S""’;}‘]'
i output 13. ower amplifier 3
Sevivity e an 5 $89 = Matching gl] walt uu‘:pul power

rzndtggvu!ts Raminal fos amplifier (S80): $149
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Tempo is first again. This time with a superior quality synthesized 220 MHz han
held transceiver. With an S-2 in your car or pocket you can use 220 MHz repeater
throughout the U.S. It offers all the advanced engineering, premium qualit
components and exciting features of the S-1. The S-2 offers 1000 channels in a
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to get started. With the addition of the S
25 (25W output) or S-75 (75W output) Tempo solid state amplifier it becomes
powerful mobile or base station. If you have a 220 MHz rig, the S-2 will ad
tremendous versatility. Its low price includes an external microphone capability
heavy duty ni-cad battery pack, charger, and telescoping whip antenna.
Price...$349.00 With touch tone pad...$399.0

Boost your signal. . .'glve li Ihe'range and clarity of a high powered base
station. VHF (135 to 175 MHz)

Drive Power Qutput Model No Price
2w 130W 130A02 $209

10w 130W 130A10 $189
30w 130W 130A30 $199
2w BOW BOAD2 $169

1w sow B0A10 $149
3ow BOW B0A30 $158

2w 50W 50A02 $129

2w Jow 30A02 $ 89

UHF (400 to 512 MHz) models, lower power and FCC type accepled models
also avallable.

11240 W. Olympic Bivd., Los Angeles, Calif. 90064 213/477-6701

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

si6/679.3127 ”gﬂf ’ ”ﬂl/

Prices subject to changs withou!l motic



Like the Royal Gorge bridge at Canon City—
the world's highest, suspended 1053 feet
above the Arkansas River—an ALPHA hf
linear amplifier is in a class by itself
Whatever's “next best” isn't even close!

A “next best" amplifier CAN'T give you No
Tune Up convenience with maximum legal
power in all modes. ONLY ALPHA 374A
AND ALPHA 78 CAN

“Next best" can't deliver full CW break-in
capability AND maximum legal power in all
modes, either. ONLY ALPHA 77Dx AND
ALPHA 78 CAN

Nor will “next best™ provide you the protection
of a TWO YEAR (limited) FACTORY
WARRANTY for amateur service, or an
unequivocal “key-down-no-time-limit" full
kilowatt power rating. You'd probably have

to settle for 90 days and an ambiguous

reference to “continuous duty” BUT YOU
GET THAT WARRANTY AND RATING WITH
EVERY ALPHA'

IF NEXT BEST ISN'T GOOD
ENOUGH FOR YOU,
ALPHA IS THE ANSWER.

[
- =k

ALPHA 3748 "~
[y

" RF TECHNICIANS AND ENGINEERS!

ETO offers an exceptional opportunity to work on axciting scientific applications. Please send resume
new projects while enjoying life in "the garden spot of the EHARHORN TECHNOLOGICAL
Rockies. ' We need a few self-starters with proven ability and OPERATIONS, INC.
hands-on ri/hf power experience to develop and produce new P.0. BOX 708, CANON CITY, CO 81212

75-161
equipment for existing medical, communications, and industrial/ (303) 275-1613

More Details? CHECK — OFF Page 94 july 1980 [ 1



$3.00) lets you use external Curtis memory, ran
dom code generator,
Curtis Electro Devices).

Sends iambic, automatic,

automatic dots and manual dashes,

ode, solid state transmitters (-300 V.,
\ max, + 300 V, 100 ma. max).

The new MFJ-408 Deluxe Electronic Keyer Il is
based on the proven Curtis 8044 IC keyer chip.
Speed readout meter lets you read sending speed
to 50 WPM. Socket (optional cable with plug,

keyboard (available from

semi-automatic,
manual. Use squeeze, single lever or straight key.

lambic operation with squeeze key. Dot-dash
insertion. Semi-automatic “bug” operation provides

Dot-dash memory, self-completing dots and
dashes, jam-proof spacing, instant start. RF proof.
Uttra-reliable solid-state keying: grid block, cath-
10 ma.

All controls are on front panel: speed, weight,
tone volume, function switch. Smooth linear
speed control. 8 to 50 WPM.

Weight control adjusts dot-dash space ratio;
makes your signal distinctive to penetrate ORM.

Tone control. Room filling volume. Built-in
speaker. Ideal for classroom teaching.

Function switch selects off, on, semi-automat
ic/manual, tune. Tune keys transmitter for tuning.

Completely portable. Operates up to a year on
4 C-cells. 2.5 mm phone jack for external power
(6 to 9 VDC). Optional AC adapter $7.95

Eggshell white, walnut sides. 8x2x6 inches.

Stereo phone jack for -
key, phono jack outpuls.

OPTIONAL BENCHER IAMBIC
PADDLE. Dot and dash pad-

'NEW MFJ Deluxe Keyer has Speed Readout

Socket for external Curtis memory, random code generator, keyboard.
Uses Curtis 8044 IC. Gives you dot-dash memories, weight, speed,
volume, tone controls, speaker. Sends iambic, automatic, semi-automatic,
manual. Reliable solid state keying, RF proof.

Speed Readout Meter
lets you read to 50 WPM.

Socket for Curtis memory,
random code generator, keyboard.
$7995

dles have fully adjustable tension and spacing.
Heavy base with non-slip rubber feet eliminates
“walking." $39.95

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year unconditional guaraniee

Order today. Call foll free 800-647-1800. Charge
VISA, MC or mail check, money order for $79.95
plus $3.00 shipping for MFJ-408 keyer and/or
$42.95 plus $3.00 shipping for Bencher paddle.

CALL TOLL FREE ... 800-647-1800

For technical information, order/repair status, in
Miss., outside continental USA, call 601-323-5869.

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762 )

'NEW MFJ Dual Tunable SSB/CW filter’

lets you zero
same_time.

HY —

—u:rmn
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The MFJ-752 Signal Enhancer is a dual tunable
SSBICW active filter system that gives you signal
processing performance and flexibility that others
can't match.

For example, you can select the optimum Pri
mary Filter mode for an SSB signal, zero in with
the frequency control and adjust the bandwidth
for best response. Then with the Auxiliary Filter
notch out an interfering heterodyne or peak
the desired signal.

For CW, peak both Primary and Auxiliary Filters
for narrow bandwidth to give skirt selectivity that
others can't touch. Or use Auxiliary Filter to notch
out & nearby QSO

The Primary Filter lets you peak, notch, low
pass, or highpass signals with double tuned lilter
for_extra steep skirts. The Auxiliary Filter lets
you notch a signal to 70 db. Or peak one with a
bandwidth down to 40 Hz
\_ Tune both Primary and Auxiliary Filters from

o0

MODFL MF L1632

300 to 3000 Hz. Vary the bandwidth from 40 Hz
to almost flat. Notch depth to 70 db.

MFJ has solved problems that plague other
tunable filters to give you a constant output as a
bandwidth is varied. And a linear frequency con
trol. And a notch filter that is tighter and smoother
for a more effective notch.

Works with any rg. Plugs into phone jack. 2
watts for speaker. Inputs for 2 rigs

Switchable noise limiter for impulse noise;
trough clipper removes background noise

Simulated stereo feature for CW lets ears and
brain reject ORM. Yet off frequency calls can be
heard

Speaker and phone jacks. Speaker is disabled
by phones. OFF bypasses filter. 110 VAC or 9
to 18 VDC, 300 ma. 10x2x6 inches

Every single unit is tested for performance and
inspected for quality. Solid American construction,
quality compaonents

in SSB/CW signal and notch out interfering signal at the

Ham Radio’s

Most Versatile Filter

The MFJ-752 carries a full one year uncondi
tional guarantee

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for a re
lund (less shipping).

To order, simply call us toll free 800-647-1800
and charge it on your VISA or Master Charge or
mail us a check or money order for $79.95 plus
$3.00 for shipping/handling

Don't wait any longer to use Ham Radio's most
versatile filter. Order your MFJ Dual Tunable
SSBICW Filter at no obligation, today

MFJ ENTERPRISES, INC.

P. 0. BOX 494
MISSISSIPPI STATE, MS 39762

CALL TOLL FREE .... 800-647-1800

For technical information, order/repair status, in
Miss., outside continental USA, call 501-323-5859
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on top of the news
by Joe Schroeder

It is sometimes fashionable to say that the spirit of Amateur Radio has gone, and today’s Amateur is an
uninformed uninvolved appliance operator. What took place Friday evening, May 23rd, on 75 meters was a
stinging rebuttal to that gloomy assessment. Every night that week AMSAT members and other interested
Amateurs had been meeting on 3850 at 0200Z for a progress report on the launch of AMSAT’s Phase-lli
satellite. After one of the French Ariane launch vehicle’s four rocket motors failed during launch that
morning and put Phase Il (with a lot of other expensive space projects) into the Atlantic Ocean near
Devil's [sland, the group met once again to commiserate with each other over the disaster.

What began as a wake quickly turned into an almost unprecedented outpouring of support. With
AMSAT’s President, Tom Clark, W3IWI, as net control, most of the active North American participants in
Phase lll's development were joined by perhaps one hundred other check-ins from across the United
States, Canada, and even Cuba. There were eulogies for the Phase-lll bird and the loss of its unique
capabilities, to be sure, but the predominant message over the following several hours was, “Let’s keep
moving aheadl” And this message came, significantly, not only from the already involved AMSAT
membership but from bystanders — many of whom checked in to say: ’l haven’t been on OSCAR yet but
always admired what you guys were doing. With your loss today it’s time | became involved, so my check
for membership plus a contribution is in the mail. How else can I help?’’ Needless to say, such support pro-
vided a priceless boost for those who'd heard their efforts of the past several years splash down in the
ocean just twelve hours earlier . . . and they reflect that real Amateur Radio spirit that has too often been
passed off as dead.

What does the loss of Phase |Il mean to AMSAT, and along with AMSAT, to the Amateur community? It
means the loss of years of very hard work by a relatively small group of Amateurs in a half dozen coun-
tries. It means the loss of the $150,000 in hard cash that AMSAT invested in Phase 1li. It means the loss of
more than a year, and possibly several years, before a new free-world Amateur satellite can be put up to
replace OSCAR 7 (still operational well beyond its designed lifetime but showing its age) and OSCAR 8.

What's needed to keep our space program going? First and foremost, money, and plenty of it. Space
efforts cost money, and the kind of sophistication that makes our ““amateur’’ satellites suitable traveling
companions for the best efforts of the pros cannot be accomplished on a shoestring. The Phase Il invest-
ment brought AMSAT's treasury to a dangerously low point, and it's going to need rapid infusions of new
money if we are not going to lose momentum. The second need is participation, people to volunteer for all
kinds of tasks from bookkeeping and basic administration to state-of-the-art design work and computer
programming. Finally, AMSAT needs members, for, by joining, an Amateur becomes not only a con-
tributor but an /nvolved contributor.

The response to AMSAT's needs was almost instantaneous after the news of Phase llI's loss. Following
the pledges on the Friday-night net, AMSAT’s mail box has been bulging with new member applications
and contributions. Within a few days, Amateur Electronic Supply in Milwaukee, Ham Radio Center in St.
Louis, and the Ham Radio Publishing Group had all pledged $1,000 each to AMSAT, and many more in-
dustry contributions are expected.

What can you do? Join AMSAT. Annual dues are only $10 a year before July 1, $20 thereafter; life
memberships are now $100, going up to $200 after July 1. Contributions to AMSAT are tax deductible.
AMSAT, Box 27, Washington, D.C. 20044 is the place to send your check. Do it today and help
demonstrate that Amateur Radio spirit is as real now as it ever was!

Joe Schroeder, WSJUV
associate editor
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factory service
Dear HR:

The editorial in the January, 1980,
issue of ham radio is interesting, but
somewhat misleading. Even though
it's stated that some manufacturers
require their dealers to provide war-
ranty service, the general impression,
after reading the editorial, is that all
Amateur dealers apparently do not
have the capability to provide ade-
guate after-sales service.

| agree it is a bad situation when a
manufacturer requires its dealers to
provide the warranty service, and
then does not supply the dealer with
up-to-date service information or
parts.

However, Trio-Kenwood goes to
great lengths to avoid this situation.
First, every authorized Kenwood
dealer is required to have the facilities
to perform after-sales service. The
customer may send his equipment
either to the dealer or to us for war-
ranty service. We are constantly mail-
ing up-to-date service information to
our dealers, and they are equipped
with all of our service manuals and
other technical material.

When you bring a rig to an author-
ized Kenwood dealer for repair, you
are bringing it to a factory-trained
technician. We conduct service semi-
nars each year for the dealers, provid-
ing them with several days of inten-
sive instruction. Qur dealers are reim-
bursed for parts and labor, and are
adequately stocked with the most
commonly needed parts. Therefore,

6 july 1980

in most cases, the local Kenwood
dealer can repair a rig as quickly and
as thoroughly as we do, saving the
customer several days of ishipping
and avoiding possible shipping
damage or loss.

The ““Kenwood Users’ Report’ in
the January, 1980, issue of Ham
Radio Horizons shows that more rigs
are serviced by the dealers than by
us, and that the majority of owners
are satisfied with the service; and
local service is certainly much more
convenient for the customer.

We support the local dealer by
training him to perform after-sales
service. We must support the local
dealer, because Amateurs depend on
him for advice on the selection and
use of equipment, as well as fast and
competent service. A responsible
Amateur Radio manufacturer, be-
sides offering full factory-backed
warranties, also keeps his dealers
fully prepared to offer after-sales
service. | wish your editorial had rec-
ommended contacting these dealers
first, for service.

Kenneth M. Bourne, WEHK
Manager, Marketing Services
Trio-Kenwood
Communications, Inc.

We did not mean to imply that cus-
tomers who require service should
not seek help from their dealers first;
we simply wanted to point out that
dealer service is only as good as the
support those dealers receive from
the manufacturers, and not all manu-
facturers have the extensive dealer
support program sponsored by Trio-
Kenwood. Too many Radio Amateurs
take good customer service for grant-
ed, when it is not always available —
regardless of the reputation or integ-
rity of the dealer.

Editor

ni-cad battery charging

Dear HR:

| enjoyed WABTBC's article on the
any-state ni-cad charger in the De-
cember issue of ham radio. Ni-cad
batteries are something of a problem

. . they are, to a point, difficult to
maintain. They either run down en-
tirely and reverse polarity in one or
more cells, or else are damaged by
mere overcharging. My own experi-
ence has shown, however, that bat-
teries are better kept on constant
charge (a trickle); that minimizes an-
noyances all around. For example, |
have a Vivitar electronic flash unit
which has been on charge all the time
for more than a year; test shows the
unit to be operating very well. | in-
stalled a 100-ohm series resistor to re-
duce the charging current; this was
placed right at the charger jack inside
the flash unit. My impression is that
ni-cad batteries tolerate all-time
trickle charging. At any rate, this
trickle charging insures that | have an
operative unit always ready for use.

1 might mention that | run all my
calculators on chargers, and to date |
have never had any problem with in-
operative batteries due to ‘‘over-
charging.” Acquaintances tell me
that they run their Hewlett-Packard
calculators all the time off their
chargers. | even run my Non-Linear
Systems Miniscope on its charger all
the time; the system has an automat-
ic current limiting system built in.

At any rate, ni-cad batteries and
gel batteries are a mixed blessing.
Convenience dictates that each cal-
culator, electronic flash unit, or oscil-
loscope be ready and running on a
second’s notice, without regard to
state of battery charge. Hence the
need for constant trickle charging.

Robert H. Weitbrecht, W6NRM
Belmont, California

(Continued on page 12)



INEXPENSIVELY SUPERIOR

The DS2000 KSR is the lowest
priced RTTY terminal available
with these advanced features:

B TX/RX operation on Baudot and ASCII RTTY plus Morse Code (Morse RX optional)
M Integrated keyboard and video generator allows editing of transmit text

W Full 24 line by 72 characters per line display

W Bright/dim display of characters differentiates between TX and RX display

B Morse receive option may be added at any time

B Separate CW identification key for RTTY operation

W Status line on top of screen shows terminal operating conditions

W Pretype transmit message into 255 character buffer; edit before transmitting

B 2 programmable “Here Is" messages

B Word-wrap-around prevents word splitting at end of display line

M Word mode allows editing of text to be transmitted

W Quick Brown Fox and RYRY test message keys

B Small size metal cabinet gives effective RFI shielding from transmitters

B Loop compatible RTTY connections and plus or minus CW key connections

B 110 and 300 baud ASCI|

W 45,50,57,74,100 baud Baudot

B 1-175 wpm Morse transmit HAL Communications and
W 1-175 wpm optional Morse receive amateur radio serving

W 120/240 v, 50/60 Hz power the 1980 Winter Olympics
B Internal CW side-tone through W.O.R.A.N.

B UnShift On Space for Baudot (Winter Olympics Radio

B Keyboard Operated Switch Amateur Network)

M SYNC idle for RTTY
B One year warranty
Write or give us a call. We'll be glad to send you our new RTTY catalog.

1;3(1_ 3§ZSOMMUNICAHONS CORP. [ Ds2000KSR. $499.00
Urbana, lllinois 61801 ESM-914 Video Monitor...$169.00
217-367-7373
_ MR2000
For our European customers, contact: Richter & Co. D3000 MOI‘SQ reoeive 09‘10“....3159.“)

Hannover 1« |.E.C. Interelco, 6816 Bissone/Lugano » Radio
Shack Ltd., London NW6 3AY = Erik Torpdahl Telecom, DK 3660
Stenlose Denmark
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AMSAT'S PHASE-III SATELLITE WAS LOST May 23 when one of the four Viking rocket engines
on the French Ariane launch vehicle lost power after liftoff, sending it into the Atlan-
tic. Liftoff was at 1429:42Z, a few seconds before the launch window closed, following
a countdown delayed by rain and minor technical difficulties. After the launch, the on-
board computer was unable to hold course hecause of uneven thrust, and only a minute or
so into the flight the Ariane exploded from either fuel tank rupture or range officer
command. Amateurs throughout the world heard the sad event unfold via the ALINS net on
10, 15, and 20.

About $150,000 And Thousands of hours worth of work by Amateurs in many countries is
now on the ocean bottom, along with the "Firewheel" experiment. Phase I1I was not insured,
because companies won't write such insurance until after the launch vehicle has four suc-
cessful flights. This was Ariane's second flipht. Fortunately, a duplicate Phase III
structure had been built and, along with a full set of solar panels, circuit board art,
software and circuit design, is available for another Amateur satellite. One could prob-
ably be assembled in less than a year.

Finding A New Launch opportunity is a major problem facing the Amateur space community.
The European Space Agency is one good possibility, though this failure may set back their
schedule for regular Ariane launches in 1981. The U.S. Space Shuttle is a possibility,
though it's also behind schedule. Other possibilities will surely come along, but when
is impossible to predict. Until a commitment is firmed up another Amateur spacecraft can't
be completed, because it must be tailored to the launch vehicle's needs.

AMATEUR RADIO COMMUNICATIONS has been deeply involved in the aftermath of the eruption
of Washington state's Mt. St. Helens volcano. First word of the disastrous explosion
that blew the top off the mountain on May 18 came from an Amateur whose camper has been
on the mountain's slope. After describing the beginning eruption, he ended his trans-
mission with, "I'm getting the hell out of here!" He, along with two other Amateurs
and many others, have been unaccounted for since.

About 200 Amateurs, half of them in locations near the eruption or working directly
with rescue crews as search and welfare observers, and the other half serving at various
key locations around the state, worked around the clock after the volcano blew. Many
were involved in sample gathering and prediction work, an activity that began with the
initial eruption on March 27, as well as handling all kinds of traffic for various local,
state and federal agencies. Amateur Radio proved more effective than the telephone for
handling much of the emergency traffic.

THE EXODUS OF REFUGEES FROM CUBA has been assisted by Radio Amateurs, both en route
and following arrival in Florida. Some of the estimated 2000 small boats ferrying
Cubans between Mariel Harbor in Cuba and Key West or other South Florida ports have used
Amateur Radio to coordinate their efforts, mostly on 40 meters. WB4RDD and WD4EHO have
headed up efforts on the 7175 kHz relief net, assisted by WD4LLT, WD4LAP, KA4JAI, KA4AQQ,
and others.

In The Miami Area, 2 Meters has been used to aid the refugees. The SIRA repeater,
with WD4PNS NCS, has been used extensively to assist authorities in locating friends and
relatives of the arriving refugees. Area Civil Defense stations and other area repeaters
are also helping in the relocation efforts and the SIRA club station, WB4ESB, operated
on both 40 and 2 meters 18 hours a day for the operation.

BRITAIN WILL HAVE A CB service shortly, as the Home Office announced recently that it
will relax its long-standing objections to establishing a Citizens Radio Service. When
the new service will begin is uncertain, however. The 27-MHz band is used in Britain
for hospital paging, so another frequency range will have to be found.

Though Britain Has Prohibited the use of CB radios, there are an estimated 50-60,000
CBers active in the British Isles, 10,000 of them in London alone. TIllegal CB operators
have caused real problems to some Amateurs. During his recent visit to London, HR Report
Editor W9JUV was told "horror stories'" by several stations he worked on 2 meters about
Amateurs whose cars had been confiscated — and one Amateur who was jailed by over-zealous
bobbies convinced the Amateur was actually an illegal CBer.

HMR COMMUNICATIONS WAS FOUND guilty in a Greensburg, Pennsylvania, Arbitration Board
hearing May 2Z0. Henry M. Robbins, Jr., of HMR was ordered by the three-judge panel to
pay CGary Bratten $460 (on his $750 claim against HMR) plus $60 court costs, and Bratten
was also allowed to keep the HMR equipment he'd received. Many other claims against HMR
are still pending.

The U.S. Post Office is also investigating HMR for possible fraud, and wants a complete,
detailed rundown on any dealings with HMR. Copies of all correspondence including enve-
lopes, cancelled checks, and the like are requested of any Amateur who's done business
with HMR and isn't involved in one of the 24 cases they're already investigating. Con-
tact W.H. Lewis, Jr., U.S.P.S. Postal Inspector, Box 2068, Pittsburgh, Pennsylvania.
Refer to case #242-81362-F(2). v
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Move over imports, here’s the new TEN-TEC

the notable change in hf transceivers

All new, all nine hf bands and only $849!

DELTA —

a greal new

the symbol of change—the name
TEN-TEC transceiver. A

er for changing times, with new fea

fransce
tures, performance, styling, size and value

TOTAL SOLID-STATE. By the world’s maost
manufacturer of hi solid-state

expenenced

ymateur radio equipment
ALL 9 HF BANDS. First new transceiver since
WARC. 160-10 Meters including the three new
hf bands (10, 18 & 24 5 MHz). Ready to go
d 245 MHz
segmenits (available when t Is open for use)
‘ﬂ PER RECEIVER. New, low noise
wuble-conversion design, with (0.3 jt\. sen
sitivity for 10 dB S+ N/N
HIGH [)YNAMlC RANGE. 85 dB minimum
to reduce overload possibility. Built-in, switch
able, 20 dB attenuator for extreme situatio
SUPER SELE CT['U”‘! 8-1 mono |-T.'..-i
SSB filter with 2 4 kHz bandwidth, 2.5 shape
factor at 6/60 dB points. And :.;m mal 200 Hz
and 500 Hz 6-pole crystal ladder filters. Eight
for 14 poles of
near ultimate skirt selectivity. Plus 4 stages of
active audio filtering To sharpen that i

response curve to just 150 Hz bandwidth

except for plug-in crystals for 18 ar

pole and 6-pole filters cascade

4-position selectivity switch

BUILT-IN NOTCH FILTER. Standard
equipment. Vanable, 200 Hz to 3.5 kHz, wit

noich depth down tc 50 dB. Wipes out
interfering cammiers or CW

OFFSET TUNING. Moves receiver frequency
up to =1 kHz to tune receiver -.-;1.\:.\!.'|'\ tron
transmitter

“"HANG"” AGC, For
ce T operanon

t)l’l’l(}Nr\l NOISE BLANKER. For that

smoother, clearer, re

isy location, mobile or fixec
WWU RECEPTION. R~ dy at 10 MHz
“S"/SWR METER. To read received signal

strength and transmitted standing wave ratio
Electronically switchec

SEPARATE RI Ciil\'l'.ﬂ ANTENNA JACK.
separate
full break-in

For use with
linear amplifier with
transverters
FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient
DIGITAL READOUT. Six 0.3" red LEDs
BROADBAND DESIGN. For easy opera

tion. Instant band cf

recewing antenna

(QSK) or

ange—nao tuneup ol
recewer or nnal ampliner From the pionee
TEN-TEC

SUPER TRANSMITTER. Solid-state all the
way. Stable, reliable. easy to use

200 WATTS INPUT. On all bands includine
1d). High SWR does

vou o a lew walls

10 meters (with 50 ohm lo
nol automatically limit
output Proven, conservatively rated final

state devices warranted

amplifier with sold
fully for the first
more years

100% DUTY CYCLE. All modes, with confi

dence 20 minutes max. key-down time

yvear, and pro-rata for five

Brought to you by the leader in solid-state
finals, TEN-TEC

QSK — INSTANT BREAK-IN. Full and fast
to make CW a real conversation

BUILT-IN VOX AND PTT. Smooth, set-and
forget VOX action plus PTT control. VOX is
separate from keying circuits
ADJUSTABLE THRI‘ SHOLD ‘\I.L' &
DRIVE. From low level to full «
ALC control \T.:

tion LED indica
ADJUSTABLE SIDETONE. Both volume
and pitch, for pleasant monitoring of CW
SUPER STABILITY. Permeability tuned VFO
with less than 15 Hz change per F° change
over 40)° range after 30 min warmup—and

with

um power without distor

less than 10 Hz change for 20 Volt AC line
change with TEN-TEC( power -I_J;];d\,
VERNIER TUNING. 18 kHz per revolution
tlu[.lll-ll

SUPER AUDIO. A TEN.-TEC trac
Low IM and HD distortior
Built-in speaker

SUPER STYLING. The '80s look with neat
functional layout Panelized” grouping of

ontrols nicely human engineered for logical

lemark

less than 2%)

use. New, smaller size that
lixed or mobile (4%"h x 11%"'w x 15°d)
Warm, dark front panel Easy-to-read contrast
Black

goes anywhere

ing nomenclature clam-shell
aluminum case Tilt bail
MODULAR/MASS-TERMINATION CON-
H]\RU(‘T]UN Individual circuit boards with
]r| n harnesses for easy removal if neces
H» rds are mai
IULL ACCESSORY ].['\l[— \'I the options
Model 282 200 Hz CW hiter 350, Model 285
500 Hz CW Filter 345 M. del 280 Power
Supply $139; Model 645 Dual Paddle
385, Model 670 Single Paddle Kever $34 50
Model 247 Antenna Tuner ‘:'h“ \11'1 @l
234/214 Speech Processor & Cor
crophone $163;, Model 215 PC
crophone $34 .50 Model 283 Remote VFO,
Model 287 Mobile Moun nd Model 289
Noise Blanker avail

ble soon

Experience The Notable Change In HF
Transceivers, Experience DELTA. See your
TEN-TEC dealer or write for full details.

el

TEN-TEC ..

SEVIERVILLE. TENNESSEE 17862






Food for thought.

Our new Universal Tone Encoder lends it's versatility to
all tastes. The menu includes all CTCSS, as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery, and is available
for one day delivery,
backed by our one

year warranty.

* All tones in Group A and Group B are included.

» Output level flat to within 1.5db over entire range selected.

» Separate level adjust pots and output connections for each tone
Group.

+ 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.

« Off position for no tone output.

« Reverse polarity protection built-in.

Group A
67.0 XZ 91.522 118.8 2B 156.7 SA
71.9 XA 94.8 ZA 123.0 32 162.2 5B
74.4 WA 97.47ZB 127.33A 167.9 62
77.0 XB 100.0 12 131.8 3B 173.8 6A
79.7 SP 103.5 1A 136.542 | 179.96B
82.5YZ 107.2 1B 141.3 4A 186.2 72
85.4 YA 110.9 22 146.2 4B 192.8 7A
88.5 YB 114.8 2A 151.4 52 203.5 M1

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

Group B
TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

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

Wired and tested: $79.95

ﬁ COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667 VIsA
(800) 854-0547/ California: (714) 998-3021 A



When it comes to

AMATEUR
RADIO QSL’s...

it’s the

ONLY BOOK !
US or DX Listings

callbocks

Here they are! The latest editions. World-
famous Radio Amateur Callbooks. the most
respected and complete listing of radio
amateurs. Lists calls, license classes, ad-
dress information. Loaded with special
features such as call changes. prefixes of the
world, standard time charts, world-wide QSL
bureaus and more. The new 1980 Radio
Amateur Callbooks are available now. The
U.S. Edition features over 400,000 listings.
over 120,000 changes from last year. The
Foreign Edition, over 315,000 listings, over
90,000 call changes. Place your order now.

Each  Shipping  Total
US Callbook $1695 S$175 $1870
Foreign
Callbook $1595 $175 S$1770
Order both books al the same time for $34 65 includes
shipping

Order from your lavorite electronics dealer or direct trom the
publisher All direct orders add $1 75 for shipping  [llinoes
residents add 5% Sales Tax

\\ SPECIAL LIMITED OFFER!
( Amateur Radio

Emblem Patch
only $2.50 postpaid

.
AMATIUR m‘

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

call letters
ORDER TODAY!

RADIO lHlTEI.IH l !,.bt%? k =

925 Sherwood Drive
Lake Bluff, IL 60044

12 @ july 1980

comments

{Continued from page 6)

frequency synthesizer

Dear HR:

Tom Cornell's article on the CMOS
2-meter synthesizer in the December
issue is an example of a well-designed
circuit, along with a down-to-earth
description that will probably warm
the soldering irons of many interested
readers. It is for these reasons that |
would like to suggest that any would-
be builders examine the owner’s
manual of their radio to determine the
method of frequency modulation.

In the article, Tom mentions that
he was using the synthesizer with a
Regency HR-2B. Undoubtedly, the
synthesizer will work fine with that
radio because it uses a reactance-
type phase modulation technique. It
has been my experience, however,
that most present day crystal-type
rigs and transmitter strips use varac-
tor diode crystal rubbering tech-
niques to deviate the carrier. Thus,
using the synthesizer with this type
transmitter will produce a clean car-
rier, but will lack any modulation.
Therefore, would-be builders would
be well advised to check their rigs be-
fore buying parts.

Don Cwynar, WA3AXS
Reading, Pennsylvania

You bring up a good point. Older
fixed-frequency and crystal controlled
fm rigs such as the Regency HR-2B
used by author KSLHA were based
on a phased modulator which work
fine with the CMOS synthesizer —
newer equipment often has a varac-
tor across the crystal to deviate the
carrier. For owners of these newer
rigs K9LHA is designing a phase
modulator which will allow the use of
his CMOS synthesizer; it will be pub-
lished later this year in ham radio.
Editor

EI2W six-meter report

Dear HR:
EI2ZW commenced operations on
the six-meter band on 20 October,

1979, when VE1AVX was worked at
1423 GMT. This report is for the
period from 20 October to 20 Decem-
ber, 1979 (inclusive). VET1AVX with
1000 watts of power and an 11-ele-
ment beam on a 30-foot (10 meter)
boom has been the outstanding sig-
nal on the band.

EI2W has been using low power; a
FT620B transceiver, kindly loaned by
South Midlands Communications
Limited, of Southampton, England;
output about 10 watts. The beam
used is a 3-element spaced 0.2 wave-
length and a folded dipole driven
element. During the two months’
operation 1552 QS0Os were made with
approximately 600 different stations
in all W/K call areas plus VE1, VE2,
VE3, VE4, XE, KP4, and VP2 (Virgin
Island).

Activity has been much greater
during this cycle than during the In-
ternational Geophysical Year (IGY)
1957/58. This has been due in some
part to the use of SSB as against a-m
during the IGY period.

The best day’s operation was on
the 18th of November when 106 sta-
tions were worked in all W call areas
and VE1-2-3-4 and VO; very little fad-
ing was noticed on that day. The
highest recorded MUF at this station
during the period under review was
on December 15th when it rose to
62.75.

On December 11th KOSFH was
worked in Kansas, the USA station
only using 3 watts; his signal was R5,
S7/8in Dublin.

A total of forty-three states have
now been worked including Califor-
nia, Nevada, and the Dakotas. Tests
with a tilted antenna will be carried
out during the middle of January with
VE1AVX; this arrangement met with
great sccess during the IGY. Informa-
tion on propagation and F2 Layer
working is being collected and a full
report on the present cycle will be
made later in 1980.

H.L. Wilson, EI2W

9 Haddington Lawn
Glenageary, County Dublin
Republic of Ireland

More Details? CHECK — OFF Page 94



ATTENTION IC-2A OWNERS:

IC-2A TONE DECKS ARE HERE!

CUSTOM DESIGNED TO FIT WITH NO TROUBLE!

ANOTHER SPECTRONICS
FIRST!

IT'S HERE NOW!

The question used to be,
“"When is lcom coming out
with a hand-held?"...Now
that it's become one of the
hottest two meter rigs a-
round, the big question
now is, "When will a sub-
audible tone option be a-
vailable for my IC-2A?"
The answer is : Spectronics
has it now!

TOP VIEW

FULLY TUNEABLE!

We are proud to be first in
offering you a fully tun-
able miniature sub-audible
tone deck specifically de-
signed to fit the lcom IC-
2A hand-held transceiver.
If you own one of the other
synthesized hand helds,
you'll be delighted to know
that you can put itin your
unit as well.

By Bhm

SIDE VIEW

® Fully-tuneable!
No tone elements
to buy - ever!

e Also fits other
synthesized hand-
helds as well.

QUALITY TO LAST!

This unit is manufac-
tured by Transcom, Inc.,
to their exacting standards,
and is guaranteed to be
stable to within + 1 Hz,
after proper tuning. All units
are pre-set to your speci-
fied tone, and require no
further adjustment for fre-
gency.

® Easy to install; no
cutting, chopping,
or remote parts!

e Accurate to + 1 Hz.

95

Plus $2.00
S&H

PHONE: (312) 848-6777
B - —
OAK PARK, ILL.-60304
L SPECTRONICS, &% e i ™

More Details? CHECK — OFF Page 94 july 1980 [l 13




for digitally tuned
transceivers

An ingenious application
of up/down counters
and photo-detectors

for continuous tuning
using a single knob

More and more ham equipment now uses digital
synthesizers for frequency control. The usual meth-
od for programming the synthesizer is with rotary or
thumbwheel switches. Although this works well for
channelized communications, such as that on the 2-
meter fm band, it's cumbersome for continuous tun-
ing, such as on the high-frequency bands. For con-
tinuous tuning it's necessary to program the synthe-
sizer indirectly, through an up/down counter.

Tuning can then be done, for example, by using
two pushbutton-operated pulse generators, one of
which sends a slow series of pulses to make the
counter count up, and the other to make it count
down. Fast and slow pushbuttons can be added, or
alternatively a joystick and variable-rate pulse gen-
erator can be used to vary the tuning speed. Most of
us, though, are used to tuning with a knob, and this
is still about the most flexible method. In building a
frequency-synthesized high-frequency transceiver, |
couldn’t find a readily available digital dial knob
mechanism suitable for use with an up/down count-
er, so | built my own.

The mechanism 1 built is an improved version of
that described by Earnshaw.! His readout consisted
of a metal disk with holes punched in it through
which two phototransistors viewed a small light bulb.
By suitable placement of the detsectors and with the
appropriate logic circuitry, it was possible to gen-
erate separate pulses as the shaft was rotated: one

rotary-dial mechanism

Since | needed at least a hundred pulses per shaft
revolution, and didn’t want to spend time drilling
holes, | used photographic methods to generate
“holes’’ in the disk. The new disk was made by con-
tact-printing the computer-generated pattern shown
in fig. 1 onto heavy graphic arts film.* Also, addi-
tional CMOS logic circuitry was added to provide
twice as many pulses per revolution as there are
marks on the disk, as well as circuits to drive several
types of counters.

Instead of the phototransistors, photointerruptors
specifically designed for this type of application were
used. Given the mask, only simple tools and readily
available parts are needed to duplicate this unit. It
can be wired to give 50, 100, or 200 pulses per revolu-
tion.

A single photodetector can be used to indicate the
shaft rotation rate, but not the direction. To tell the
direction of rotation it's necessary to use a second

_ detector spaced one-fourth the mark-to-mark dis-

tance {or an odd multiple thereof) from the first de-
tector. To see how this works, consult fig. 2. In the
position shown, both detectors sense a dark region
{mark), which means that their outputs are at logic 0.

Suppose the disk is moved to the left. As the mark
goes past detector B, its output goes to 1. We will in-
dicate this as 4+B! = L1; that is, if B changes from
0 to 1 while A is 0, we generate a left-rotation pulse.
As the shaft continues to rotate, A will go to 1 while
B remains 1; we denote this 4 }«B=L2. Continuing,
A will remain as 1 as B goes back to 0, denoted by
A+Bl=L3; and finally we get |4+B=L4. We
are now back to a position with both detectors over a
mark, the way we started. Now consider moving the
mask to the right. The sequence of transitions will
be At<B=R1, AB!=R2, Al«B=R3, and
AsBl =R4.

Although there are eight possible combinations of
transitions from the center of one mark to the center
of the next, it's not good practice to use both the
turn-on and the turn-off transitions at the same posi-

*Photo disks are available from the author for $1.00 each. Please send a
self-addressed, stamped envelope.

for each direction of rotation (how this works is dis- By Chet B. Oqal, K3CU, 5414 Old Branch Ave-
cussed in detail later). nue, Camp Springs, Maryland 20031

14 july 1880



The assembled prototype mounted on an aluminum angle
bracket for checkout and alignment.

tion; the encoder might then be sensitive to vibration
and electrical noise when the detector is at the very
edge of a mark. Consequently, in the circuit de-
scribed in this article, only four of the eight transi-
tions are used: thus A !+B is used but 41l+B is not.
As a result, there is a 1/4-mark backlash in the dial,
but in practice this is not noticeable.

The schematic of the circuit necessary to process
the detector signals is shown in fig. 3. | used GE type
H21A5 interrupters, but Tl type TIXL45 and Monsanto
type MCAB8 should work as well (all these types use a
photo-darlington detector transistor to avoid the
need for an output amplifier). Because the opto-
couplers have a gain of about 1/20, the load resistor
on the output transistor should be about twenty
times the value of the current-limiting resistor to the
LED emitter. The values shown for these resistors
(R1-R4) are for 5-volt operation; they should be in-
creased in proportion if the circuit operating voltage
is made higher (the circuit will work over the 3 to 15
volt range).

The outputs of the detectors are squared up by
Schmitt triggers U1A and C, and the complements of
these signals are generated in U1B and U1D. Thus A,
A, B, and B signals are available from this gate. Type
D flip-flops (U2 and U3) are used to sense the transi-
tions from light to dark. U2A has B applied to its data
(D) input and A applied to its clock input; it therefore
clocks (in the notation used above) on Al+B=RI.
(The flip-flop is reset later through the R input when
Breturnsto 1.)

As the flip-flop sets, Q goes to 0 and produces a
negative-going pulse (with duration determined by
C1 and R5) at pin 1 of NAND gate U4A. Similarly,

U2B generates pulses at pin 2 of this gate on the
Al«B=R3 transition. Normally, both inputs of this
gate are at 1, so its output is at 0. When either of its
input pulses goes to 0, its output briefly goes to 1.
This pulse is buffered and inverted by U3A to provide
a negative-going TTL-compatible output pulse (dis-
cussed further below). In similar fashion, pulses for
the other direction are available at the U5B output.
I've labeled these pulses CW and CCW, although de-
pending on the mechanical arrangement, CW may
actually produce pulses for counterclockwise rota-
tion and vice versa.

Not all up/down counters use separate up and
down clock pulses; some use a “‘direction” (U/D)
control signal and a single clock pulse. To generate
signals compatible with these requirements, a flip-
flop consisting of U4C and U4D is used. A negative-
going pulse at pin 8 (the CCW pulse signal) sets this
flip-flop, while a CW pulse resets it through pin 13.
Both polarities of the direction signal are available at
the outputs of this flip-flop (““CCW direction”” and
““CCW direction”’). The two direction pulses are first
combined by USC, delayed by C5 and R9 to allow the
direction control signal time to stabilize, and then
buffered by U5SD to produce a negative-going
“either’’ pulse.

construction
A photo of the prototype digital dial is shown; it

I.-"; ’ \ /\.\.‘. /
== | - =
= = S =
=7 S S

fig. 1. Optical mask used to encode shaft rotation (shown
actual size). Inner set of marks generate 50 pulses per revo-
lution; outer set 100 pulses per revolution.
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fig. 2. Fields of view of the two optical detectors, A and B,
spaced one-quarter the mark period. If the mask is rotated
leftward, detector B will sense light before detector A; con-
versely, if the mask is moved to the right, detector A will
change first. The appropriate transitions are electronically
processed to generate pulses indicating the extent and
direction of rotation.

was assembled on an aluminum angle bracket for
checkout and alignment. The whole assembly was
then mounted in the final enclosure.

A method must be found to make the disk rigid
and to mount it to the shaft. | resolved both problems
by cementing the disk with epoxy to a large knab,
slightly smaller in diameter than the mark pattern.
For good adhesion,