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on Ehe mket tnday, they oo o
 IC-290A has features to make
mul mﬂdxe mobile a snap i VFO's,
5 mumms, pnomjrchanncl memory and
~band 5 squelch on SSB, selectable AGC and NB,
and RIT. Touchtone ™ cncodmg provided with HM-8

mmrnphﬁnc standard.

Sensible
_ - 6 meter mobile and affordable, the IC-ZZU
®  at its best with the offers simplicity with ease of ¢ _' rat
- IC-560, a multimode Easy to use push buttonﬂi’ for up and dc i
," - 1sceiver for working tuning. 800 channels at the push of a button.
ﬁrﬂdcband simplex, 4 MHz coverage. EK-*IQ? optional remotable
morie: VF()'s, scanning, frequency selector. A 3 i AT R
squelch on SSB.

2112-116th Avenue NE, Bellevue. WA 98004 /3331 Towerwood Drive, Suite 307, Dallas, TX 75234 @ m

All stated specifications are approximate and subject 1o change without notice or obligation. All ICOM radios significantly exceed FCU regulations hmiting spuniouns emisions.




FREE PHONE

800

854-6046

9:30AM to 5:30PM

PACIFIC TIME
Monday thru Saturday.

CALIF CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE

SHIPMENT

(UPS Brown)

CONTINENTAL
U.5.A.

master charge

g i

ANAHEIM, CA 92801
2620 W. La Palma,
(714) 761-3033 (213) 860-2040
Between Disneyiand & Knott's Berry Farm

BURLINGAME, CA 94010

999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.F Airport.

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 Blvd.

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

AEA-ALLIANCE-ALPHA+AMECO AMPHENOL « ARRL* ASTRON
*AVANTI-BENCHER: BERK-TEK+BIRD«B&W:: CALLBOOK - CDE
+COLLINS=CUBIC «CURTIS « CUSHCRAFT -« DAIWA +» DATONG
+ DENTRON - DRAKE « DX ENGINEERING + EIMAC « HUSTLER
* HY-GAIN - ICOM - J WMILLER » KENWOOD +» KLM + LARSEN
*LUNAR « METZ - MFJ = MICRO - LOG * MINI - PRODUCTS
* MIRAGE = NYE « PALOMAR - ROBOT- ROHN+ SHURE « SWAN
* TELEX*TELREX- TEMPO-TEN-TEC+ TRISTAC
YAESU and many more!

CALL US FIRST! CASH-IN ON
5-STORE BUYING POWER!

FAST SHIPMENT POPULAR ITEMS FROM HUGE STOCKS.
QUANTITY BUYING MEANS TOP DISCOUNTS, BEST PRICES.

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

~ IR.7850

SAVE substantially!
Call now for
your pnce

7$-830S

TR-2500
R.L. DRAKE | NEW! YAESU FT-ONE
TR-7/DR-7 HF TRANSCEIVER

e Continuous receiver
coverage, 1.5-30MHz.

e True passband tuning.

e Standard 2.3kHz filter
w/space for 3 optional
crystal filters, push-
button selected.

& Transmit coverage: All
amateur bands, 160 thru
10 meters. Optional pro-
gram board for MARS,
commercial, government,
future ham bands.

e Up-conversion w/l-F of
48.05MHz. Hi-level bal-
anced mixer front end for
superior strong signal
handling performance.

e Broadband, full solid-
state design.

* Rugged, built-in solid-
state power amplifier,

CW, RTTY.

¢ 55B (w/USB/LSB), AM,

» General coverage receiver,
150kHz to 29, 999MHz.

e Transmit coverage: Nine
present and proposed bands,

» Keyboard freq. entry. Fully
digitally synthesized.
Main tuning dial or push-
button scanner in
10 or 100Hz steps.

e Dual VFO's.
e Full CW break-in.
e Up conversion w/first

e Diode ring first mixer.

e Optional 600Hz or 300Hz
crystal filters.

# Variable bandwidth.
e |-F shift.
e Speech processor.

e Digital readout for VFO,
memory chan., RIT offset.

e Noise blanker.
s 240W pep input, SSB.
e 115/220VAC or 13.50DC

|-F at 73MHz. operation.
A CALL FOR YOUR PRICE
COLLINS/ROCKWELL
E'l'll ALPHA KWM-380

All ALPHA amplifiers are in stock
for fast delivery

CALL FOR SPECIAL PRICES

Limited quantity priced lower
than current dealer wholesale.

Pr:ces are increasing!
PHONE TODAY. SAVE!

Prices, specifications, descriptions subject to change without notice.

Calif. residents please add sales tax.
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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
a comparable height.

For complete information
concerning the HF6V &
other Butternut products

see your dealer or write
for our free catalog.

s

O .,

R-X Noise Bridge

@ Learn the truth about
your antenna.

® Find its resonant
frequency.

@ Adjust it to vyour
operating frequency quickly
and easily.

If there is one place in your station
where you cannot risk uncertain
results it is in your antenna.

The Palomar Engineers R-X Noise
Bridge tells you if your antenna is
resonant or not and, if it is not,
whether 1t is too long or too short.
All this in one measurement
reading. And it works just as well
with ham-band-only receivers as
with general coverage equipment
because it gives perfect null
readings even when the antenna is
not resonant. It gives resistance and
reactance readings on dipoles,
inverted Vees, quads, beams,
multiband trap dipoles and
verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR
meter or Yyour resistance noise
bridge tells only half the story. Get
the instrument that really works,
the Palomar Engineers R-X Noise
Bridge. Use it to check vyour
antennas from 1 to 100 MHz. And
use it in your shack to adjust
resonant frequencies of both series
and parallel tuned circuits. Works
better than a dip meter and costs a
lot less. Send for our free brochure.

The price is $59.95 in the U.S. and Canada.
Add $3.00 Shipping/Handling.
California residents add sales tax.

Fully guaranteed by the originator
of the R-X Noise Bridge.

ORDER YOURS NOWI

Palomar

e Engineers

BOX 356E Rte. 2 Box 455. Escondido. CA. 92025
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MORSE AND THE DEMISED
PLAIN LANGUAGE RULES

The FCC would probably have
been able to get amateurs to
buy the proffered plain
language rewrite of the ham
regulations but for one major
miscalculation. Sure, there were
some aspects of the rewrite
which were in need of repairs,
but the one disastrous flaw was
so enormous in the eyes of
amateurs that it sank the whole
project. This was the deletion of
97.1, the Basis and Purpose of
amateur radio.

All amateurs, whether walk-

ing around with an HT on the hip
monitoring the local repeater or
adding to the mess on 20 meters
with fruitless calls in the
pileups, are proud of the fun-
damental reasons for the ex-
istence of our hobby. . .or ser-
vice, as the government likes to
call it. When the FCC tampered
with those magic words, they
brought us out of our corner
fighting.

Well, let's take a look at the
words. ..and the concepts in-
volved. Let's think about them in
terms of our own personal con-
tribution to amateur radio and
see how we measure up. Let’'s
also mull over the place of
Morse code in this realm.

97.1(a) bids us to provide a
noncommercial communica-
tions service, particularly with
respect to emergencies. Fine.
Some of us do that on occasion.

NEVER SAY DIE

editorial by Wayne Green

Others make a career out of it.
Well, we don't need a half-
million active message handlers
either during or between
emergencies. We do need
enough traffic-handling training
so that whatever amateurs hap-
pen to be selected for an
emergency situation by chance
know what to do efficiently.

There is a tendency to think of
traffic handling in terms of the
CW nets which pass around
endless streams of make-work
messages, racking up traffic-
handling scores for listing in
QST. If we are going to be more
honest about this, we have to
admit grudgingly that when the
chips are down, the emergency
communications for most situa-
tions are handled on phone via
two meters and repeaters...
something few amateurs have
had any real emergency experi-
ence with. One of the results of
this is a pathetically slow traffic
flow, with high percentages of
the time wasted in callsign ex-
changes, the endless repeating
of words spelled out letter by let-
ter, and the jamming of transmis-
sions by operators unfamiliar
with emergency traffic handling.

If you stop to think about it,
we are years beyond the time
when we should have estab-
lished a nationwide automated
traffic net on high-speed ASCII
which would route and pass
along messages without any op-
erator being needed. The resis-

borough NH 03458.

CALL FOR ARTICLES

Are you a RTTY, SSTV, or fast-scan TV enthusiast? Share
your knowledge and enthusiasm with the rest of us by writing
an article about your favorite mode. We are planning several
special issues for later this year, so get cracking. Send your
submissions to: Editor, 73 Magazine, Pine Street, Peter-

tance, right from the beginning,
of the traffic organizations to
the use of RTTY has kept this
part of our “service'" about 30
years behind technology. A
group of us developed and were
using automated message-han-
dling techniques in the late
1940s, only to find a fierce resis-
tance from the national relay
organization to any changes
from CW.

For emergency purposes,
where two meters is the op-
timum band for local com-
munications, we need hand and
mobile phone rigs, not Morse
code. With all due respect, there
are times when it is advanta-
geous to have a working system
which even a CBer can step In
and use if needed. Trying to
stick to code for such communi-
cations is featherbedding.

If we are ever going to set up
any serious emergency traffic-
handling system in this coun-
try...or the world (why think
small?). . .it is going to have to
be up-to-date. This means that
we are going to have to think in
terms of digital electronics and
microcomputers, with automat-
IC message pickup and relaying
and with error-correcting codes
which will ensure 100% copy at
all times.

Indeed, if we start working on
the elements of such a system
now, | believe that within five
years amateur radio can have an
emergency communications
system of which we can be
proud. Such a system, if it is to

work when really needed, must
be in everyday use. Only in this
way can we encourage the in-
vestment in equipment and
technology which is required
. . -an investment by amateurs,
not the government.

You know, if the worst should
happen, our country could well
be up the creek if we don't have
a comprehensive system. I'm
talking about automatic polling
of stations in a net by the net
control, with all messages typed
in on a pocket-sized computer.
I'm talking about relaying via
repeaters, via satellites (ham
and commercial), and via low-
band links over any desired
distances.

One of the last things we need
in an emergency is to have to de-
pend on the handful of hams
who are good sharp Morse code
operators. You know as well as |
that at least 90% of the hams to-
day are not capable of copying
code at a reasonable speed
under emergency conditions.
Who are we trying to fool?

So much for 97.1(a). . .though
| will be writing more about our
responsibility to catch up with
technology for traffic handling
and emergency nets. Let's look
at 97.1(b) now. . .which has to
do with the amateur contribut-
ing to the advancement of the
state of the radio art. Well, we've
a good history of that, if you look
back far enough. In recent times
we have little of which to be
proud. Admittedly a good part of
the responsibility for this lies
with the FCC's restrictive requ-
lations and inflexibility. But that
iIsn’t the whole story by any
means.

Let me ask this...where
does Morse code fit in any pic-
ture of the advancement of the
radio art? Other than harking
back to the beginnings of radio
communications. . .before ra-
diotelephone was invented. ..
code plays little part in modern
communications. Advancing
technology has to do these days
with digital techniques, with
satellites, with microwaves,
with high-speed communica-
tions, and many other possible
new modes of communications.
Revering our roots is one thing,

$$ HOME-BREW CONTEST $$

You can win a cash prize and receive fame and fortune by
being a published author, all for telling us about your latest
home-brew project. See the rules on page 6 of the February,
1982, issue of 73 for the rest of the story.
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but making a fetish of it is
something else.

If we are going to live up to
97.1(b), it is about time that we
shelved the code concept and
encouraged amateurs to start
building, experimenting, and pi-
oneering new ideas. It is time we
got behind the magazines push-
ing this concept. It is time we
got these ideas into our clubs
and discussed them.

| would love to print technical
breakthrough articles as | did in
past years. | still remember the
Bill Ashby article on the Flying
Nose Lock...the Costas arti-
cles on double sideband, years
ahead of his time only because
amateurs failed to take the bait
and run with it. . .the paramet-
ric amplifier by Sam Harris, an

invention which changed the
long-range radar picture world-
wide.

97.1(c) is a “rule"” which is
directed at the Commission, not
at amateurs. Pity, for this is one
of the most broken rules in our
regulations. This one asks the
FCC to encourage and improve
the amateur service through
rules which provide for the ad-
vancing of skills in both com-
munications and the technical
phases of the art. We've never
had it so bad. If we had had any
real national organization, it
would have taken the FCC to
court and sued in the name of
the United States for several
billion dollars. . .which is what
has been lost due to the restric-
tive way the Commission has

handled the amateur service
.. .and totally ignored this rule.

Indeed, our country has lost
many billions just as a result of
the inept handling of the “incen-
tive licensing’’ proposals of
1963. How much business has
our country lost to Japan in
television, radio, and other elec-
tronics equipment in the last
few years? We are about one
million engineers and techni-
cians behind, today, as a result
of that proposal—as I've beefed
before.

Let's move on to 97.1(d) in our
search for some ray of hope for
a need for code. This one has to
do with our providing a reservoir
of trained operators, techni-

Continued on page 118

Well...ICanDream, Can’t1?

“We recognize your service to the community as a ham! Therefore, your bill is

cut in half!”

THANKS FOR
SHOPPING AT HOT SHOT

by Bandel Linn K4PP

E—

I
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HNEATH
AND HAMS...

“PERFECT
PARTNERS”

Who builds the best Amateur Radio gear
around? You do! Thousands of Hams attest to
the reliable performance, specifications and long-
term dependability of Heathkit Amateur equip-
ment. Not to mention the thrill of airing a rig that
you've bullt with your own hands. The more than
200 Hams at Heath invite you to join the fun.

For over three decades, our unique “"We won't

let you fail” philosophy has created a strong part-
nership between Hams and Heath, the world's
leading electronic Kit manufacturer. Heath is com-
mitted to designing equipment and accessories

Heathkit
of the highest quality that will withstand the test
of performance — QSO after QSO. y ; / ;f
Amateur Radio is an exciting, worthwhile hobby. M MOLE d/‘%‘ Z%e anc a.Z“ %Z%

Starting and pursuing it with Heathkit equipment
s the best way to go. Our complete line can pro-
vide everything you need, from a basic Code
Practice Oscillator and self-study License Courses
all the way to a sophisticated station of operation
with remote capability. Pacesetter Amateur Radio
enthusiasts are even using Heath/Zenith com-
puters to design antennas, plot beam headings,
track OSCAR and transmit RTTY. Heath and
Hams, once again, are “perfect partners™in a
new adventure,

See the complete Amateur Radio line in

our latest catalog or visit your nearby -1 =5
Heathkit Electronic Center” N B
i —
Where Heathkil products are displayed, sold and Citads
serviced. See your telephone directory white pages A HEATHKIT ‘TOP-OF-THE-LINE' STATION: 1. SB-544A Remote VFO 2. SB-104A HF Trans-
for the store near you. ceiver 3. SB-604/PS-1144 SSB Speaker and Power Supply 4. HDP-242 VOX/PTT Cardioid
Desk Mike 5. SB-634 Five-Functlion Stalion Console 6. SB-614 CRT Station Monitor 7.
*Heath Company and Veritechnology Electronics Corporation HM-2140 Dual HF Wattmeter 8. SB-221 2kW Linear Amplifier 9. Guaranteed Seif-study Courses
are wholly-owned subsidianes of Zenith Radio Corporation for Novice, General and Advanced Class Licensing 10. SA-5010 uMatic Memory Keyer 11. H-89
The Healthkit Electronic Centers are operated by Ventechnology All-in-One Computer Terminal 12, H-25 High-Speed Dot Matrix Line Printer  13. GU-1820 emer-
Electronics Corporation gency/remote Portable Power Systam

FR EE c TALO « Send for your free copy of the latest, colorful 104-page Heathkit Cataing by writing: Heath Company, Dept. 011-874,
A G = Benton Harbor, MI 49022, In Canada contact Heath Co.,1480 Dundas Street E.. Mississauga, ONT L4X 2R7
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TR7A Transceiver

* CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full
receive coverage. The optional AUX7 provides O to 1.5 MHz
receive plus transmit coverage of 1.8 to 30 MHz, for future
Amateur bands, MARS, Embassy. Government or Commercial
frequencies (proper authorization required).

+ Full Passband Tuning (PBT) enhances use of high rejection
8-pole crystal filters.

New! Both 2.3 kHz ssb and 500 Hz cw crystal filters, and 9
kHz a-m selectivity are standard, plus provisions for two
additional filters. These 8-pole crystal filters in conjunction
with careful mechanical / electrical design result in realizable
ultimate rejection in excess of 100 dB.

New! The very effective NB7 Noise Blanker is now standard.

New! Built in lightning protection avoids damage to solid-state
components from lightning induced transients.

New! Mic audio available on rear panel to facilitate phone patch
connection.

» State-of-the-art design combining solid-state PA,
up-conversion, high-level double balanced 1st mixer and

frequency synthesis provided a no tune-up, broadband, high
dynamic range transceiver.

DrakeiJlwins

Ney,

R7A Receiver

» CONTINUOUS NO COMPROMISE 0 to 30 MHz
frequency coverage.

» Full passband tuning (PBT).

New! NB7A Noise Blanker supplied as standard.

» State-of-the-Art features of the TR7A. plus added
flexibility with a low noise 10 dB rf amplifier.

New! Standard ultimate selectivity choices include the
supplied 2.3 kHz ssb and 500 Hz cw crystal filters, and
9 kHz a-m selectivity. Capability for three accessory
crystal filters plus the two supplied, including 300 Hz,
1.8 kHz, 4 kHz, and 6 kHz. The 4 kHz filter, when used
with the R7A’s Synchro-Phase a-m detector, provides
a-m reception with greater frequency response within a
narrower bandwidth than conventional a-m detection,
and sideband selection to minimize interference potential.

« Front panel pushbutton control of rf preamp. a-m/ssb
detector, speaker ON / OFF switch, i-f notch filter,
reference-derived calibrator signal, three agc release
times (plus AGC OFF). integral 150 MHz frequency
counter /digital readout for external use. and Receiver
Incremental Tuning (RIT).
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Drakey RS Transceiver

DRAKE

. . == = gt
e L Lo Siges

With the new TR5 |
versatility and value are spelled D-R-A-K-E... |

The dynamic range of the TRS is unexcelled by any transceiver in its class. The TRS5's I |
YN AMIC greater than O dBm third order intercept point (85 dB two-tone dynamic range) at 20
kHz spacing can be achieved only by the use of a passive diode-ring double balanced 2o, T
nANGE mixer. Drake was the first to bring this technology to the Amateur market with a N8
high-level mixer in the TR7. | -

simediac -

!I"

L
.
e

When you purchase a TRS, or any Drake product, you acquire a product of the latest

ELIABLE production techniques, which provide reliable performance.
Yet with a product as sophisticated as one of today’s transceivers, after-sales

SERVICE service is a must. Ask any Drake owner. Our Customer Service Department has a
reputation second to none.

Drake is the only Amateur Radio manufacturer who offers a full complement of
accessories to satisfy almost every desire the HF Amateur may have. This wide N

: #l
| Accnl selection allows any operator to assemble a station which meets his needs. and "“

assures compatible interfacing and styling instead of a desk full of equipment with o
a variety of styling and poor operation as a system. oy

ILow A'l'l' Everyone wants to be heard! The accessory L75 and its 3-500Z (1200 watts PEP
input) and a decent antenna will do the trick. This rugged self-contained amplifier/

AMPL'FIEH power supply will put the TR5 on an even footing with the best of them.

The TRS and all Drake Transceivers, are backed by the best in engineering. The TRS e
is the result of an extensive engineering effort, combining proven past techniques N

ENGINEEHING and ideas with new state of the art concepts.

As a result, the TR5 will not be superceded by a new model every six months. It jf
represents a true radio communications value that will provide many years of s -
operating enjoyment.




The Porta-Peater —
the Instant Communicator

— quick and easy does it

Mike Strange WA2BHB Ed Woznicki AC2A Clark Fishman WA2UNN
PO Box 58 Lake Tranquility Lake Tranquility
Pine Hill NJ 08021 Andover NJ 07821 Andaver NJ 07821

Photo A. Field Porta-Peater hookup with FT-227 and Tempo VHF-1. This Porta-Peater is housed in
a minibox on a 19" rack panel (original prototype).
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mergency situations al-

ways seem to happen
where there is limited re-
peater coverage available
or limited HT range, or
when no one’s HT has a
crystal frequency which
matches anyone else’s
(sound familiar?). The Porta-
Peater M solves these prob-
lems and provides capabili-
ty and versatility beyond
any commercially-avail-
able repeater package—
and for a lot less money.

The system is an audio-
driven command and con-
trol module which takes
any two rigs and converts
them into a QRP, frequen-
cy-agile, VOX-driven re-
peater with CW IDer, hang,
and cycle timers. All this
with absolutely NO modifi-
cations to any of the radios.
All connections are made
via the available audio in-
put and output jacks on the
radios. You can run any
mode, any band, cross
band, etc. Do whatever
yvour heart desires! You are
limited only by your imagi-
nation and the FCC for
Porta-Peater applications.



A complete Porta-Peater
should run you less than
$100 for all new parts in-
cluding an enclosure (but
no printed circuit board).

Photo A shows a Porta-
Peater field repeater in ac-
tion. Notice the simple in-
stallation. This one is set up
on two meters.

Birth of Porta-Peater

The idea for Porta-Peater
came from AC2A’s desire to
be able to erect an instant
repeater at hamfests on a
frequency fitting most of
the HTs in use that day.
Since one could never be
sure who would be along on
the day of a hamfest, there
was no way of knowing
whose rigs would be avail-
able to build into a tempo-
rary repeater. This meant
no modifications could be
made to anybody’s unit. Al-
so, we were too cheap to
want to invest $600 in a
fixed-frequency repeater
for what basically was just
playing around.

Photo B shows the first
Porta-Peater. It was a sim-
ple control system with
|Der capability but limited
timer ability. It was set up
at a local Philadelphia ham-
fest using a Tempo VHF
One-Plus, a Yaesu FT-227R,
and two separate Larsen 5/8-
wavelength antennas about
fifty feet apart (one on the
ground, the other about 10
feet up). Both rigs were set
to low-power output. Fan-
tastic! Everybody liked it
and used it. We switched
frequencies, splits. You
could do whatever you
wanted, with limitations
depending on what rigs you
used, not the repeater con-
trol.

Passersby suggested us-
ing split band/mode, etc,,
and its application to emer-
gency usage. This thing was
really more than just a toy.
It had the makings of being
the basis for an instant emer-
gency repeater system, with
super possibilities. With the
Porta-Peater, you could put

a repeater on the air as fast
as you could hook up two
audio cables and two an-
tennas.

Porta-Peater | was a
hand-wired, non-reproduc-
ible model with diode ma-
trix |Der. Definitely not the
stuff articles are made of. It
was ugly, but it did work
and work well. Porta-Peater
Il had a nice PCB layout
with a new PROM CW IDer.
It looked good, worked
lousy. Six months (part-
time, with spurts of
midnight-oil genius) were
spent creating Porta-Peater
I11 which looks good, works
well, and is capable of be-
ing reproduced by other
hams. Photos C and D show
a boxed unit, and Photo E
shows a rack-mount ver-
sion.

Theory of Operation

The basic concept be-
hind the Porta-Peater was
the creation of a repeater
by taking any two readily-
available amateur radios.
One rig acts strictly as a
receiver and the other as a
transmitter. Fig. 1 is a
schematic representation.
One rig (any band/mode) re-
ceives an incoming signal; it
is taken off the external
speaker jack and fed into
the Porta-Peater. Here it is
amplified, and the audio is
used to trigger the other
rig’s transmitter (any band/
mode) line via the Porta-
Peater VOX. Incoming au-
dio also starts the time-out
timer. A separate internal
timer controls the CW |Der
cycle. Porta-Peater is an in-
terface link between the
audio output jack of one rig
and the microphone jack of
the other rig.

If you use two 2-meter
rigs, a duplexer is not neces-
sary since separate TX and
RX antennas work quite
well with about 40 or so
feet between them at QRP
levels. The quality of the
particular rigs in use (front
end specs) determines indi-
vidual antenna-spacing re-
quirements. Also, since the

Photo B. Inside view of first unit from Photo A. CW [Der
takes up most of box. Control system is in front.

emergency usage of the
Porta-Peater is based on the
fact that you don’t know in
advance what bands on
which you may be setting
up a repeater (6, 2, 1-1/4, 3/4,
etc.), a carload of duplexers
in one’s back seat generally
is not appreciated by the
family. Also, it ain’t cheap!

The Porta-Peater would
be extremely effective in
hooking up a VHF link into
a low-band rig command
center via a repeater, with
easy crossband communi-
cations. Since the system is
VOX driven, you could cre-
ate multiple-rig and repeat-
er systems in any configura-
tion needed. Just keep a
supply of audio jumper ca-
bles handy.

Circuit Description
The Porta-Peater circuit

LOCAL MIKE
CoAX

is composed of six basic
functions: a local mike
amp, VOX amplifier, VOX
trigger, reset timer, |ID timer,
and a selectable four-mes-
sage PROM CW IDer. All
circuit symbols are on Figs.
2 and 3. Audio from a re-
ceiver source is fed into an
input transformer (T1),
which provides a voltage
transformation of 5-to-1 to
drive the LM 3900 amp (sec-
tion UTA), and the audio in-
put of the transmitter. The
LM3900 is a quad Norton
current-mode amplifier.
U1A and U1B form the VOX
system. The VOX also can
be triggered by closing the
local PTT contact, which
removes UTA pin 3 current
bias and turns the VOX on.
R2 and C1 form the hang-
timer components for VOX
hold-in.

AUDNG Coax

N
RECEIVER I— POATA—PEATER

FIT
TRANSMITTER

Fig. 1. System layout shows how simply a portable system

can be constructed.
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Fig. 2. Schematic of command and control logic for the Porta-Peater.

UTA output is normally
low, which defeats the 555
timer, U2. The presence of
an audio signal at UTA pin 2
shifts pin 4 to Vcc and en-
ables the timer. U1B inverts
the audio signal and pro-

lectable 1Ds.
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Photo C. Front view of the third version unit with four se-

vides a negative pulse
through C3 and triggers U2
on, which is the 1-minute
(adjustable via R9 and C7)
time-out timer, and drives
PTT relay RY1 on. Time-out
timer U2 resets every time

the VOX reset line goes low,
D2 serves to isolate U2
from spikes due to RY1
operation.

Q1 is arelay driver driven
by the CW ID source. The
emitter follower is held rea-

sonably high between ID
pulses by R23 and C15. The
5-minute ID timer (adjust-
able via R24 and C17) is
keyed by the VOX but is not
reset by the VOX. When the
5-minute timer runs out, if

Photo D. Inside view of the same unit shown in Photo C.
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the Porta-Peater is not in
use, U1C inverts the falling
pin 3 pulse and provides a
positive trigger output to
turn on the CW IDer, which
in turn drives Q1 on and
turns on the transmitter for
the final 1D as required by
the FCC.

The CW IDer is based on
an 825126 PROM, which is
a 4-by-256 device. In the
PROM, 1 bit is a dit and
space, 3 bits a dash and let-
ter space, and 7 bits a word
space. The message is
played back from memory
by being sequentially ad-
dressed by the 4020 binary
counter driven by one half
of the 4011 in an oscillator
mode. The particular 256-bit
message grouping is select-
ed by switching pins 12, 11,
10, or 9 of the 825126. The
output is combined with
the clock signal in the re-
maining NAND of 4011 and
available as a tone at the
10k pot. The output is ad-
justed to provide drive as
needed.

Burning the messages in-
to the PROM is not particu-
larly easy unless you are
equipped to do it properly.
If you don’t have a PROM
programmer, it is best to
buy a chip and have the
supplier burn the memory.
Any |Der will work with the
Porta-Peater (i.e., diode ma-
trix, or other PROM/ROM
types) as long as an audio
output signal and an exter-
nal trigger input line are
available. The original
model used a VHF Engi-
neering kit. Alternatively,

5V LM=30% 5
iy b SV-REG
- - '\l I I l l
TRIGGER & = 1 . -l :;l;- I
F (§-]
THIGGER B a— L T e ::..H
PUSH TO TEST E ] —n E
L2 Fa 1 ENABLE Co2020 = 5 BZ2S126 1l
= - -—.K\\-—.
? ‘:[:; : |4 3 T4 SEERUS
OSC ERABLE LE 15 B R
i | e ——
il
8 |
¥
2
. 2
CW TONE 5 478 Jow
FIZV QUTPUT et o POT
22N —
REYER QUTPUT MESESIE —
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1K
I Inﬂp F L |E W S

eN2223

Fig. 3. Schematic of CW IDer. Any IDer can be used with the basic system shown in Fig. 2.

you can build the system
without any IDer at all and
use voice |ID.

The circuit as designed
uses an isolated single-pole
relay for switching. Depend-
INg on your radio, you may
have to use an SPDT relay
for electronics-switched ra-
dios to move 12 volts from
the RX to TX enable lines.
For relay-switched rigs,
simply use the SPST to com-
plete the relay circuit in
your radio.

Construction

The latest version of the
Porta-Peater is mounted on
two printed circuit boards,
a mother and a daughter
board. The mother board is
shown in Photo F. Most of
our units used a hand-wired
panel instead of a daughter
board. The mother board

@ a
'r e e

Photo E. Rack-mount version of the Porta-Peater.
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contains all of the com-
mand, control, and ID func-
tions. All signal 1/O, ground,
and power buses are
brought out to a standard
0.156-inch, 22-pin edge card
connector. The daughter
board interfaces to the
mother board via the con-
nector, or you can hand-
wire the two boards
together.

The daughter board has
the TX LED, audio input
jack, PTT output jack, local
mike jack, ID-message-se-
lect switch, and [|D-test
switch mounted on it. This
approach makes for a de-
sign that can be put in vari-
ous enclosures easily with-
out rewiring. Photo F shows
how jumper wires were used
instead of a daughter board.

The selection of enclo-

Symptom

1. Erratic time out
2. Erratic ID timer
3. Erratic VOX or

sure i1s a matter of personal
choice. The only require-
ment i1s that it be reason-
ably rf tight. The last thing
you need is rf floating
around inside an audio-fre-
quency-control system

Cable Assembly

Two interface cables are
required to use the system.
One is a shielded audio line
and the other is a four-con-
ductor microphone push-
to-talk line. Since normally
you will use the Porta-Peat-
er physically close to the
two rigs forming the repeat-
er pair, a short convenient
length is all that is needed.
Two-foot lengths are a good
starting point.

Most newer transceivers
use subminiature jacks for
external speakers. The jack

Possible Cause Fix
1. Leaky tantalum
2. Leaky tantalum
3. LM3900—Ilow gain 3. LM3900, or

1. C7
2. C17

distorted audio at Vcc remove protective in-
put diode to raise
Vcc by 0.8V
4. No ID 4a. No clock 4a. 4011
4b. No count 4b. 4020
4c. No data 4c. 825126
4d. No audio 4d. 4011
4e. No trigger de. 2N2222,
MPSE516
5. Erratic ID 5. Poor voltage 5. LM309K

Regulation

Fig. 4. A troubleshooting chart of symptoms, causes, and

possible fixes.
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on the audio input of the
Porta-Peater is also sub-
miniature. Therefore, make
up or buy a shielded jumper
with subminiature connec-
tors at both ends. In order
to cover more possibilities,
you might want to purchase
several connector convert-
ers to change the subminia-
tures to PL-55 or whatever
vou have. Remember, the
cable must be shielded.
The Porta-Peater uses a

Photo F. Populated printed circuit board with externally

mounted [Der on right side. Final version was all on one
board.
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standard 4-pin, screw-on
microphone plug. Again,
most new rigs use this type,
also. It is important that
you make up this cable with
the proper pin assignments.
If you know in advance
with which rigs you most
likely will be using the
Porta-Peater, you can make
up a couple of dedicated
jumpers. Alternatively, a
small minibox can be made
with a terminal block inside

and the proper jumper as-
signments made for the rig
to be used. Fig. 6 shows a
possible design. This ap-
proach permits fast and
easy field changes. Again,
use only shielded cable.

Circuit Assembly

Figs. 2 and 3 show the en-
tire circuit for Porta-Peater
11, PCB construction is
recommended but not re-
quired. (A commercially-
manufactured PCB is avail-
able for purchase; write
WA2BHB or AC2A for infor-
mation.) Any type of perf-
board assembly is fine. Lay-
out is not critical except for
isolating the inputs and out-
puts of the high-gain
LM3900. Parts substitutions
can be made except for the
low-leakage tantalum ca-
pacitors. These must be
used where specified be-
cause otherwise the circuit
performance will be de-
graded or it will not work at
all.

Alignment and Adjustment

The adjustments of the
audio gains on the Porta-
Peater are set to the partic-
ular rigs it is connected to.
Simply hook up two rigs as
per the schematic in Figs. 1,
2, and 3. Apply power and
adjust for best audio. Select
yvour |ID message, push to

test, and you are finished. If
things don’t seem all peach-
es and cream, perform trou-
bleshooting procedures.

Troubleshooting

If your unit does not
function, use the fail/cure
list in Fig. 4 and you should
be able to home in on the
problem in a few minutes.
(This list assumes that vou
have previously looked for.
broken connections and
bad solder joints and taken
corrective action.) Before
taking apart your unit, be
sure you have checked and
tried the full range of ad-
justments on all the pots for
gain, output, and oscilla-
tion on the Porta-Peater.

Field Hookup

In a field installation, all
that is needed is two rigs
and a 12-volt source to set
up a Porta-Peater repeater.
Remember, you can config-
ure any setup you wish by
proper interconnection of
the audio output and mi-
crophone PTT lines to the
rigs in use. The Porta-Peater
gives you the capability to
set up a reasonably sophis-
ticated communications
network based simply on
whatever random collec-
tion of amateur rigs hap-
pens to be available in any
emergency situation. Fig. 5
shows some configuration
possibilities.

For a typical 2-meter
QRP repeater setup, follow
these instructions:

1) Select the rig to act as
a receiver.

2) Set the desired input
frequency on this unit.

3) Run a jumper from the
external-speaker jack of the
receiver rig to the audio-in-
put jack of the Porta-Peat-
er.

4) Connect the PTT-mi-
crophone-output jack of
the Porta-Peater to the mi-
crophone-input jack of the
rig selected as the transmit-
ter. Make sure all ground
audio and switching lines
are wired correctly; other-
wise the system will not
work or could damage the



units. Set up the transmitter
frequency

5) Apply +12 volts to all
units

6) Set the receiver squelch
to the desired trigger level.

7) Adjust the receiver vol-
ume control (when receiv-
ing a signal) to a level which
doesn’t overdrive the Porta-
Peater and distort the trans-
mitter signal (a quick on-
the-air check is best: mon-
itor with an HT).

8) Turn the volume on the
transmitter rig to low or off
(volume, not power)

9) Locate antennas for
minimum interference and
overload. (See Antenna Set-
up Hints.)

10) Operate and enjoy!

Antenna Setup Hints

It you want frequency
agility and you are not us-
ing a duplexer, all of your
isolation comes from anten-
na separation. Qur standard
setup uses two 50-foot
lengths of RG-8 coax and a
pair of 10-foot poles. One
pole is aluminum, the other
s bamboo. The two poles
are lashed together, with
the bamboo on top. A ver-
tical dipole is made from
the RG-8 by turning down
the braid 19 inches leaving
the insulated center con-
ductor as is. This forms a
bazooka dipole for one an-
tenna; the Larsen 5/8 wave-
length is used for the other.
A 1/4 wavelength can be
used, but in either case,
ground-level mounting is
employed

In our field trials, it did
not seem to matter which
antenna was used for re-
ceiving or transmitting. You
probably will want to try
the difterent combinations
for yvourself in case there is
some incremental improve-
ment for a particular loca-
tion. Under any circum-
stances, the two antennas
should be separated as far
as possible or until desensi-
tization ceases. | often
bring up the Porta-Peater
before laying out the anten-
nas, then, while the rig is

~See List of Advertisers on page 130

madly squealing, walk the
ground-level antenna away
until the squealing stops

In severe space-limita-
tion situations, we some-
times put an attenuator in
the receiver transmission
line and eliminate desensiti-
zation by lessening receiver
sensitivity, It is very easy to
get radio coverage of a
hamfest (i.e., several acres)
when a 10- to 20-dB pad is
ahead of the receiver

Operating Notes

One of the things dis-
covered in using the Porta-
Peater with various 2m rigs
was how really poor many
amateur and commercial
transceivers are in terms of
their rf tightness. Several in-
stances occurred where we
thought the Porta-Peater
was not performing right
and was causing problems
but found out that it was a
manufactured rig which
was at fault. Microphones
with unshielded cables, no
12-volt lead rf bypassing,
and plastic cabinets or face
plates all contributed to
problems. In a high-density
rf environment (like the
Dayton Hamvention), a rig
which is not truly rf tight
will give a lousy perfor-
mance.

Therefore, if the Porta-
Peater exhibits problems
which could be contributed
to rf leakage, check the rigs
you are using first. A tight
enclosure, with shielded
and bypassed leads, will
make a world of difference.

Pocket Porta-Peater?

The development and
construction of this unit
was really a challenge for
us. Generally, it was fun
(although WA2BHB seems
to have less hair now than
at the beginning of this proj-
ect!). However, since the
Porta-Peater was designed,
Ilcom has, of course, come
out with its new IC-2A syn-
thesized HT. So, if we had a
miniaturized Porta-Peater
and two |C-2As, we literally
could have a pocket-sized

E. .E.:{ _
ot B8aX

JUMPER

INPUT TO
FORTA-PEATER

M8 -B0N
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=
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|J: PLUG
\ TO RADHO

INSIDE DETAIL

MAKE PROPER CONNECTIONS TO CORREGPOND TO E
PINOUT OF RADIO MICROPHONE PLUG IN USE

Fig. 6. A jumper box will solve the problem of a fistful of
audio cables. Use shielded box and cables only.

repeater that was no less
frequency agile!

Well, the Pocket Porta-
Peater is in development. It
uses a lower current drain
|Der, advanced IC VOX sys-
tem, is smaller in size, but it
does cost more (unfortu-
nately, some smaller parts
cost more than their bigger
brethren). However, if you
don’t need to carry a re-
peater in your pocket, the
present version represents
the best bet.

Follow-Up

| will gladly answer any
questions on the Porta-
Peater, but you must in-
clude an SASE if you expect
a response. Please remem-
ber, I'm a ham, not an elec-
tronics engineer, so the
quality of answers must be
gauged accordingly. 73s,
and | hope you have as
much fun with your Porta-
Peater as we have had with
ours.

Emergency Service. *

MIL-Spec standards

portions. Fact is, most other

big or small

FOR A SMALL
MIRACLE, CALL
1-800-654-8850.

Our small miracle is simply this: call Sentrv's TOLL FREE
number, and we'll deliver the hinest quality crystals on time—
from five working davs to two weeks. plus our 48-hour

The miracle grows larger when you examine Sentry’s quality
workmanship. Each crystal is made of flawless materials and
hand crafted with state-of-the-art technology to exceed

And when you consider that Sentry is
still a small, dependable company
out-performing the big ones, our
small miracle takes on giant pro-

companies can’t work our miracles \

Er!.-.ui Park. Chickasha, Oklahoma 7

*Please allow extra time for precision, UHF and special frequencies.

018 \
\
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J. Vander Ryd VE3CYC
38 Audubon St. S.
Hamiltan, Ontario
Canada L8] 1]7

Amateur Television’s Stripper

— a home-brew star

(Ed. Note: For further information about this article, readers should consult the “Corrections” section of this issue.)

f the many different

ways in which radio
amateurs participate in our
wonderful hobby, amateur
television is probably one
of the least understood by
the general ham popula-
tion and virtually unheard
of by the general public. |
am not referring to slow-

scan TV, but to old-
fashioned, regular fast-scan
television.

Since | was actively in-
volved in TV broadcasting
about twenty years ago, in
the days of black and white,
| knew of the limitations in-
volved. We used to pump
out 16 kW of visual rf and

about 10 kW aural and
were happy to be informed
that some viewers 40 miles
away could still actually
see us, which was not
always the case. You can
see that | was always very
skeptical of the concept of
amateur television. What
was the point of proving

Photo A. The completed ATV converter.
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that we could squirt a live
picture a few blocks away?
Big deal, right?

Now | am here to tell you
that |, and anyone thinking
along the same lines, could
not be farther from the
truth. About five years ago,
one of our local club
members found out that |
was trying to build my own
TV camera and talked me
into experimenting with
some simple ATV equip-
ment. After puttering
around for a few weeks and
optimizing a 6-element
yagi, commercial TV con-
verter, and a “-Watt,
6)6-type free-running
modulated oscillator, we
actually managed to work
over a path of thirteen
miles. We were so en-
thusiastic that we wrote ar-
ticles to several club
bulletin editors to mark this
great local breakthrough.
There was no turning back
now. | proceeded to push
ATV from then on by
demonstrating at ham-
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clubs, hamfests, shopping
malls, etc., and lecturing
others on the pros and cons
of ATV.

| have learned a great
deal since that early begin-
ning and, so, would like to
pass on some helpful infor-
mation to other hams who
might want to follow in my

footsteps.
First of all, ATV is not for
everybody. | have seen

many people come and go
over the years. If you are
not really that much in-
terested in the workings of
radio, from a scientific
point of view, then forget it.
Even if you buy all your
equipment ready-made and
get involved with your local
ATV gang, you would soon
lose interest because all
they ever talk about and
show you are ATV parts, cir-
cuits, theory, etc., until it
comes out of your ears.
There are times when no
one will be on, and that's
usually when you want to
demonstrate to your friends
that you own channel 13%
and can do the same as
your local station, only bet-
ter. Other times, you may
want to tune up your new
preamp and find no one on;
it can be frustrating. But
there are times when

another ATVer calls you on
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Fig. 1. ATV converter schematic.

the land-line (or on 2
meters) and tells you that
the band (70 cm) is wide
open because the UHF TV
stations are coming in like
gangbusters. You will then
drop whatever you are do-
ing and get on the air right
away, only to find out that
all hell has broken loose on
ATV —everybody and his
brother seem to be coming
in on a night like that.

You find yourself looking
at a lot of co-channel in-
terference, sometimes three
stations at once. You turn
your beam like crazy trying
to separate them, while ev-
erybody is asking you via 2
meters to switch vour trans-
mitter on as well. You go
bananas trying to videotape
and play back, make pic-
tures with your Polaroid,
and keep track with your
log sheets while simulta-
neously panning cameras,
showing logos, etc. These
openings occur more fre-
quently than one might ex-
pect, depending a lot on
vour geographical location.

Around the Great Lakes
region, we have a lot of
thermal inversions. During
the warmer weather from
early spring to late fall, |
can work W3POS in Erie PA
at least a few times a week,
and we are 85 miles apart.

Ri2
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Fig. 2. Double-balanced mixer hookup details.

Last year, | worked W9ZIH
in Chicago IL, which is 420
miles away from me. | also
have seen K9KLM and
N9AB who are up to 440
miles away from me. (See
December, 1979, 73 Maga-
zine Letters, p. 226, or No-
vember, 1979, A5 Magazine
for more details.)

With my present setup, |
can work stations within a
50-mile radius quite com-
fortably. | put out 50 Watts
of rf on 439.25 MHz, with
sound on the video carrier,
into a compact skeleton-
slot antenna. (See March,
1969, CQ Magazine for
more details.) | usually can
see a 10-Watt station quite
well, providing he uses a
good antenna system and is
not located at the bottom
of a pit.

In an attempt to see how
low we could go, VE3QF in

-+
IE;F lﬁﬁ
&
i
ﬁ DO
Fig. 3. RG-174 coax prepara-
tion and installation.

i)
h

Toronto, Ontario, reduced
his power to 50 mW into a
set of four 27-element yagis
and his picture frame
would still lock in at my TV
set. The picture quality was
P¥ (P5 being absolutely
snow free) and we were 50
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Fig. 4. Mixer installation
details. (a) Double-balanced
mixer. (b) UHF diode mixer.
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Fig. 5. BNC connector
mounting.

miles apart. So, you see,
with the converters,
preamps, and antennas we
use nowadays, ATV is really
worthwhile. After all, a pic-
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Fig. 6. 12-volt power supply.

ture is worth more than a
thousand words.

You, too, can do it, for it
doesn’t have to cost you an
arm and a leg. If you are a
newcomer to this TV game,
make sure that there is
local interest; find at least
one other ATV fanatic. You
will need at least one other
person that you can count
on for testing, adjusting,
and fiddling with vour
video and audio equipment
— it takes two to tango. Just
two stations can keep busy
for days, pruning and tun-
ing. And when you drop
that sharply-tuned con-
verter, everything is out of
whack again and you are
set for another night of fid-
dling. When you've got a
whole group on, you can
take turns hamming it up
making “Pink Rose Tea”
commercials, putting on

wigs or crazy caps with
badges, and showing all
your empty 807s.

As with any other mode
of communication, the first
thing to do is to be able to
receive well enough. No
point in playing around
with old-fashioned UHF
television converters, unless
you are prepared to hang
two or three preamps in
cascade between it and the
antenna. You can waste a
lot of time this way and
finally give up in disgust. If
you can get ahold of a
varactor UH tuner from a
late-model TV set, you
might be better off, al-
though you still need addi-
tional amplification. Some
of them will tune right
down to 439.25 MHz and
lower.

Unfortunately, the out-
put frequency will only cor-

respond with your TV set's
video i-f frequency, which
means you have to modify.
Besides that, you do not
take advantage of your TV
UHF tuner’s gain and selec-
tivity. You also could build
an ATV converter from
various kits that are adver-
tised in some ham publica-
tions, but my experience
tells me that you will still
need more amplification
and selectivity.

Among the best preamps
that | have built over the
yvears were the ones that
used tuned lines. The prob-
lem with them is that they
are a bit tricky to make.
You’'ve got to be a combina-
tion of plumber and sheet-
metal worker and you’ll still
end up with an amateur-
istic-looking contraption.

A couple of years ago
(during a quiet ATV night),
an idea came to me. Why
couldn’t | use stripline
techniques instead of gas
pipes and sheet copper?
After all, they use it on rf
power amplifiers for VHF
and UHF. | decided to take
one of my pet construction
articles (see 1971 ARRL
Radio Amateur’s Hand-
book, page 417), of a
432-MHz preamp, and con-
vert the tuned-line dimen-
sions to stripline. | ended up
with a printed circuit board
that was a two-dimensional
copy of the original three-
dimensional preamp.

After | completed the
new preamp, it took me a
while to get things stabi-
lized, but | got it working
—surprisingly well, I might
say. As a matter of fact, the
results were so impressive
that | supplied a number of
ATVers in the area with
similar preamps. I've made
a few more since then, each
time changing the dimen-
sions a little bit; the objec-
tive was to make it smaller
and simpler. Eventually it
evolved into a complete
converter.

The converter (Fig. 1)
which will be described in

Reader Service for facing page 5+



BLAZING THE FRONTIER OF
MICROCOMPUTER

' COMMUNICATIONS

COMMEHOIAL ORADE
2.METER FM TRANSCEIVER

TOUCH-TONE“'
PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

« 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and lransmit 142.000 to 149.995 MHz in selectable steps of5 or 10 kKHz.
SOMPARE!

» SIZE: Unbelievable! Only 63" by 2%" by 88" COMPARE!

« MICROCOMPUTER CONTROL: All frequency control is camied oul by a

« PL TONE OSCILLATOR BUILT IN: Freguency Is adjusiable 1o access PL
repeaters

« MICROPHONE VOLUME/FREQ. CONTROL: Bolh funclions may be
adjusied from either the microphone or front panel

« NON-STANDARD OFFSETS: Three accessory offsets can be oblained for

microcomputer

- MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key 1S

L

*‘-’Eﬂ::mj a bnef musical tone indicates posiltive entry into the microcompuler

F*LIEHEUTFDN FREQUENCY CONTHROL FROM MICROPHONE OR
PANEL: Frequency is seleclad by butions 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
DOWeEr IS Nnemoved,

« INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or

front panel, memory channel 1 may be accessed immediatety.

- 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 reprogrammec.

» 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 thal claim 1o scan in 5-kH2
sleps!

THREE SCAN MODES WITH AUTO RESUME: "Sampling” mode pauses al
busy channels, then resumes “Busy mode stops al a busy channel then
resumes shortly after frequency clears. "Vacant™ mode stops at a vacamt
channel and resumes when signal appears If desired, aulo resume may be
prevented by pressing one button COMPARE!

- REMOTABLE HEAD: The control head may be located as much as 15 feel

away from the main unit using the optional connecting cable COMPARE!

« ILLUMINATED KEY

CAP/MARS or unusual repealer splits CAP and Air Force MARS spiits are
BUILT IN! COMPARE!

« 25 WATTS OUTPUT: Also 5 watts low power 1o conserve battenes in portable

use

« GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDSs for

superior visibility

« RECEIVER OFFSET; A channel lock switch allows monitonng of the repeater

input frequency. COMPARE]

- SUPERIOR RECEIVER: Sensiiivity is better than 0.28 uV for 20-dB quieting

and0.19 uV for12-dB SINAD. The squelch sensitivity is superb, requiring less
than 0.1 uV to open. The receiver audio circuits are designed for maximum
intetligibility and fidelity. COMPARE!

ARD: Keyboard backlighting allows it 1o be seen at
night,

« TRUE FM, NOT PHASE MODULATION: Transmitted audio quality I8 op-

timized by the same high standard of design and constructionas Is found in the
recelver. The microphone amplifier and compression circuits offer intelligibility
second to none,

+« OTHER FEATURES: Dynamic microphone, buill-in speaker, mobile mounting

bracket, external remote speaker jack({head and radio) and much, much more
All cords, plugs, fuses microphone hanger elc included Weight & Ibs

« ACCESSORIES: CS-ECK 15-foot remole cable, CS-6R G-amp ac power

supply. CS-AS remotle speaker. CS-TTK touchione® microphone kit

(wired and fested)

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE
1817 S.W. 129th Terrace, Miami, Florida 33176 m

e N e, oo 800-327-3102
vULS DISTRIBUTOR= DEALER INQUIRIES INVITED
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this article is actually the
seventh in the series, each
one being an improved ver-
sion of the former one. This
one consists of two stages
of rf amplification, one
varactor-tuned oscillator,
and one i-f amplifier. Also
incorporated is a double-
balanced mixer (more
about this later!).

If you are not in the
market for a complete con-
verter, you might be in-
terested in just copying the
rf sections. Or, you might
like to use the i-f (channel)
amplifier separately be-
tween your own converter
and boob tube for another 6
dB of gain. You also could
use the oscillator as a self-
contained unit to be used as
an independent UHF signal
source.

| will now describe each
section individually so that
you can take out whatever
section you might be in-
terested in. Later on in this
article we will put it all
together and make a com-
plete, tunable, high-gain
ATV converter.

The Rf Section

As | said earlier in this ar-
ticle, you can find the
theory on this two-stage
preamp in the 1971 and
older Handbooks. Although
we now use stripline, it
seems to work basically the
same way. In some earlier
attempts, | used feed-
through capacitors and
even used separators be-
tween stages, as well as
carefully-selected bias re-
sistors. Even though | had
the thing working, | didn’t
want to press my luck at
that stage and try anything
more radically different
than what | had already
done with the tuned-line
(tubing}to-stripline conver-
sion. In more advanced
models, we got rid of the
feedthroughs (too expen-
sive) and separators and
even tried a whole range of
replacement transistors.
We finally settled on what
we’'ve got now; it seems to
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be the best, cheapest, and
easiest way to go.

The rf amplifiers could
be used as a one- or two-
stage preamp. Both PCB
layouts are provided so that
you can take your pick. The
one-stage job was carefully
evaluated by Ralph
W2RPO, using professional
equipment. The test results
indicated a 15.3-dB gain at
440 MHz, with a bandwidth
of roughly 20 MHz between
3-dB points. Noise figure
was not measured but is
assumed to be close to the
1.7-dB mark, as the
manufacturer of the
MRF901 states. Even with
the best modern TV UHF
converters, a one-stage
preamp like this one should
make quite an improve-
ment, at least another P
unit, as we ATVers call it
—maybe even two P units.

The two-stage preamp

)

@ ATV CONVERTER
MARK VII

VE3 CYC
© 1880

O

Fig. 7. ATV converter PCB layout.

- g

Fig. 8. ATV converter component location.




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

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

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

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

Low Price.

el g
........

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-
where at home, in
the field, car, plane
or boat.
The right acces-
sories—all front-

panel switchable.
Model 220 2.4 kHz
8-pole ssb filter $55;

Model 218 1.8 kHz 8
pole ssb filter

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

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

Model 525 ARGOSY —— $549.

Make the right choice, ARGOSY—
for the right reasons and low price.

See your TEN-TEC dealer or write.

1@l

TEN-TEC N

SEVIERVILLE, TENNESSEE 17862
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Photo C. Foll side view of converter with input, output, power, and frequency control con-

nections.

will give about 40 to 50%
more gain over the one-
stage preamp. Therefore,

you will have to decide
whether it is worth the ef-
fort—it will make a day vs.
night difference on those
old tube-type converters
like they used to have years
ago—| can vouch for that.

| have dropped the 12 V
down to about 6.2 V, which
improves stability and

keeps the noise figure
down. You might try a
higher voltage for more
gain if you wish by chang-
ing the zener and dropping
resistor values, but it will be
trickier to tune up, especial-
ly when you live in inter-
mod alley.

The Oscillator

It is not easy to make an
oscillator work well with

ALL COMPONENTS
ON NON FOIL SIDE ONLY

Fig. 9. UHF oscillator
board PCB layout.
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Fig. 10. UHF oscillator board
component location.

direct output in the 70-cm
band. | had tried several
schemes until | found this
one. It originally had been
developed by Tom O’Hara
W6EORG, and it's used ex-
tensively in Tom’s own
products (PC Electronics). |
have received Tom’s per-
mission to use his oscillator
in this article,

Besides the change to
stripline, | also changed a
few values of parts, mainly
to be more adaptable to
other transistors (he uses
the MPSH81) but also to
keep the whole thing from
radiating too much and get-
ting into my scanner, etc.
The two silver-mica
capacitors, C19 and C20,
are not always necessary
with some transistors: the
Sylvania ECG106 does a
good job without them.
These capacitors will lower
the tuned frequency, and as
a rule, the higher the value,
the easier the oscillator
starts and the less it drifts
(try to keep the ratio about
1:3). If you've ever worked
with regenerative UHF
receivers, you might recog-
nize the principles of this
oscillator.

To preset the oscillator, it
is best to set the 10k fre-
quency control at mid
range, clip a lead from a fre-
quency counter to the out-
put end of the 47-Ohm resis-
tor (R13) and ground, and
tune trimmer C4 to read 372
MHz for a 439.25-MHz vid-
eo frequency in your area,
providing your TV channel
input would be channel 4. If
you choose channel 3, your
oscillator should be set at
378 MHz, and for channel 5
it should be 362 MHz, etc.

The carrier frequencies
of channels 2, 3, 4, 5, and 6
are: 55,85, bl.25, b67.:25,
77.25, and 83.25 MHz,
respectively. The sum of
your chosen channel fre-
quency and the oscillator
frequency should be 439.25
MHz in this case, and cor-
respondingly different for
other ATV frequencies. If
yvou don’t have a frequency
counter, you could use your
TV set tuned to channel 59
or 60 and look for the sec-
ond harmonic. The 1k resis-
tor (R8) might have to be
lowered if the oscillator
fails to start.

| have tried several types
of low-power PNP silicon
UHF transistors, and most
of them oscillate readily in
this circuit. However, some
have a tendency to drift
more than others. The drift
is not objectionable
though, as it has to drift at
least a few MHz to affect
the video, which is seldom
the case.

The I-f Amplifier

The main reason for the
amplifier was to overcome
the conversion losses in the
double-balanced or the
diode mixers, which is
about 6 to 7 dB. The T37-2
toroid seems to be a better
match than a T37-10 or
13712 which | also have
tried, The tuning is
smoother and the tendency
to oscillate has disap-
peared. The wire size is not
critical; | have used #24 to
#30 wire with equal results,

Reader Service for facing page ~451—
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CW is both communication and art.

Sharpen your “fist” with Daiwa precision!
DK210—L E.D. Speedmeter; Reads speed to 50
WPM e lambic operation with squeeze key ® Auto-
matic, semi automatic, or tune modes » Dot-dash
memory ® Solid state keying ® Weight Control:

Adjusts dot-dash space ratio ® Dimensions:
150W x 62H x 150D m/m * Rugged, all metal

cabinet
DK200—Same as DK210 without LED. speed-

meter
CNA2002
Automatic Antenna Tuner

Luxurious selectivity at an affordable price!

AF806K—!nnovative PLL Tone Decoder circuitry
locks onto the CW signal and reproduces it with in-
credible clarity ® Variable Notch FraqmancE 300~
3000Hz « CW Pass Band: 140Hz , 110Hz., & 80Hz
o Lowpass and Highpass filtering for excellent SSB
reception @ Built-in speaker « Dimensions:
150W x 62H x 150D m/m

AK406K—Same as AFGDEK without PLL Tone
Decoder ® CW Pass Band: 170Hz, 140Hz.,
110Hz., BOHz

CNW518/CNW418

Manual Antenna Tuners

State-of-the-art automatic antenna matching
in under 45 seconds.

CNA2002—Frequency range: Amateur bands
3.5- 30MHz. including new WARC bands ® Power
Rating: SSB-25 kW PEP, CW-1 kW (50% duty),
AM-500 watts, SSTV. RTTY-500 watts (10 min-
utes) ® Dummy Load: 50 walts continuous (100
watis/1 minute) instalied ¢ Two antenna outputs
for unbalanced lines ® Dimensions: 225W x

A0H x 275D m/m

Maximize station performance with high
quality Daiwa tuners.

CNWS518—Freguency range: Amateur bands
3.5- 30 MHz. Including new WARC bands ¢ Power
Hatmg SSB-2.5 kW PEP, CW-1 kW (50% duty)
Two antenna outputs for unbalanced lines o Di-
mensions: 225Wx 80H x 275D m/m

CNW418 (not shown)—Same specilications as

C“J'-'J" 18 except Power Rating: S55B8-500 watts
PEP, CW- .=:|" "'F'ﬁf“-lD!H'IEI"LStDHE 2Z5W x

90H x 245D m/m

B58 E. Congress Fark Dr., Centarville, Ohio 45448 Phone: 1-513-434-0031

W Excilusive US. Agents for thase DAIWA products. Dealer inguiry invited

WHITE OR CALL FOR MORE INFORMATION AND THE
L OCATION OF YOUR NEAREST AUTHORIZED DEALER

= DAIWA

Be Heard! Give your hand-held the boaost it
needs!

LA2030—Selectable power output: Low (15
watts) or High (30 watts) (all models) ® Power
Input: 150mW - 300 mW (LA2030A}). 300mW -
600mW (LAZ030B). 1.5 - 25 walts (LA2030C),
Choose the model that's right for you ® Fast act-
ing pratection circultry @ BF level indicator e BNC
input, S0O-239 outpul ® Compact size: 30W x
42H x 121D m/m

CN520/CN540/CN550
Cross Needle Meters

.-'\—- i L ]

Daiwa cross-needle convenience in a compact
casel Get SWR and Power readings in a single
glance,

CN520—Frequency: 1.8 - 80 MHz = Power rat-
ing, 2 kW max e Sensitivity: 40 walts minimym
e Accuracy: t10% a! full scale e Dimensions:
EWx 72H x 950 m/m

CN540—F requency: 50 - 150 MHz » Power rat-
ing: 200 watts max. @ Sensitivity: 4 watls minimum
® Accuracy. Same as CN520 # Dimensions:
Same as CN520

CN550—Frequency: 144 - 250 MHz e Powerrat-
ings: 200 walts max. » Sensitivity: 4 watls mini-
mum ® Accuracy:. Same as CN520 ¢ Dimen-
sions: Same as CN3520

AMATEUR RADIO INNOVATIONS




This amplifier can be
tuned up by hooking it to
vour TV set’'s unbalanced
input (75-Ohm). On some
older sets, you might have
to go past the balun directly
to the VHF tuner input. Ap-
ply power, clip a piece of
wire to C14, and tune for
the best picture on the
channel of vour choice or
the next one, if the channel
is blank. That completes
the tuning.

The Mixer

When | started writing
this article, the only mixer
worth considering, in my
opinion, was a double-
balanced mixer (see The
Radio Amateur’s Handbook
for details). The one |
selected was the MCL-SBL-1
(see Fig. 2) for no other
reason than availability.
There is no question about
it. They do a fine job in this
circuit. But in small quan-
tities they are rather expen-
sive

So, just for you cheap-
skates out there like myself,
I included a makeshift mix-
er, which consists of two
parts: a home-wound rf
choke and a small-signal
diode. How cheap can you
get?

Despite its simplicity,
this cheap mixer works very
well. The conversion losses
seem at least equal to if not
less than the double-
balanced mixer, but it is
slightly more prone to inter-
mod (at least when you live
within a mile of FM and TV
stations as | do). Never-
theless, it is a good substi-
tute until you can get a dou-
ble-balanced mixer—or
you could use it permanent-

ly.

Construction and Tune-Up

The printed circuit
boards are made of single-
sided G10, 1 oz. copper-
clad laminate. After you
have obtained your board,
either through your own ef-
forts or otherwise, it is best
to make sure that all parts
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Fig. 11. One-stage preamp board

PCB lavout.

have the proper hole sizes
(i.e., #62 —resistors and
capacitors; #60—MRFI01
transistors; #56—trimmer
capacitors; 1/16""—coax
braiding, etc.).

Place all trimmer
capacitors and trimmer
resistors in their respective
positions. Some of these
parts might not line up right

Fig
PCB layvout.

13. Two-stage preamp board

H?é
12V +

ponent location.

away; you might have to
bend the pins to fit them.
These parts must be flush
with the board before
soldering.

Next, | would suggest
that you install all the
jumper wires. (Refer to the
component location figures
for positioning of all parts

U.KH.F PREAMP

T

* 80D Y ALL PARTS ON
SIDE NON FOIL SIDE ONLY
J= JUMPER
Rl
c? S C6
e e
» [ )al
5 O
?: 8 420-450MHz
RIg el o IN RGI74
JT Sk FROM ANT
COF\J oy CONN

D2
_‘F. 6.2V ZENER

= GRND

Fig. 12. One-stage preamp board com-

capacitors, chipping off ex-
cess material around the
leads as may be required to
place them flush with the
board. Then install the
resistors, leaving the 12-V
side of R7 and R8 detached.
Make sure that these are
flush as well, as shown in
the photos. Always install

and jumpers.) Install all them with their bodies
c3 c2 C1
ALL PARTS ON NON FOIL
SIDE ONLY
J=JUMPER
= BODY
sEe s a
L7 % of -
Az, Y-
n2 3 B0
v R4 . - 20-450 MH12
i S o T“"’g*:s‘m Ak
- Moy
g 927 =cofy R3 ANT, CONN

H&Z,Q'Ei

QuT

RIS *";"’I{r Cl2
%
*’\ oo
ci3
R22

Lo

R2l

D2

s
H‘?i

Fig.
location.

4* 6.2V ZENER

+ |2V

14. Two-stage preamp board component
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SPECIAL'

e
@ Features such as ten channel memon
solid 25 watts of ﬂWﬂr. full MAHS nnd---
to 148.995 Mhz, plus built in memory rutﬂntiun fur up tu one vuar
and much, much more makes this the radio of the year. If you have huan
waiting tu move up to a new model, or have wished for a radio with

"gveryt