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Henry Radio

Where superb
amateur equipment
points the way to

imdustrial
medical, mili
scientific research
applications.

More than half a century in the commun-
ications business has made Henry Radio a
tradition, and our original commitment to the
amateur radio fraternity is no less important
today than it was then. Over these many years
our products and services have expanded to
include a complete line of superb quality high
power HF linear amplifiers and solid state VHF
and UHF amplitiers. Our own Tempo line of
synthesized handhelds for amateur use at 144
220 and 440 MHz has now expanded to include
commercial channelized handhelds and solid
state amplifiers, all FCC type accepted. We are
also a major manufacturer of a broad line of
industrial and medical RF power supplies and
plasma generators providing reliable
continuous duty HF and VHF in the power
range of 500 to 10,000 watts.

If your requirements fall into any of these areas L~
Henry Radio may have just what you're looking =
for. We guarantee to provide the same AE FUER -
GE

personal service and superior products that w*i b |
has enabled us to serve the free world’s
communications needs for 53 years. The name -

: . METEOR BURST
“HENRY" has always symbolized quality, commwomcﬂ?on
reliability, responsibility and service. What OPTICAL EMISS ON
more can we say? Tell us how we can help you SPECTROMETRY
with your communications and R.F. power
requirements.

fowry fary |

2050 S. Bundy Dr., Los An eles CA 90025 213 820 1234
931 N. Euclid. Anaheim C 92801 4) 772-9200
Butler. Missouri 64730 816 679-3127



FIVE STORE BUYING POWER!

North...south...east... west. SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

Bob Ferrero,W6RJ/KEAHYV,

Jim Rafferty, N6RJ
other well known hams
give you courteous,
personalized

service.

77DX 78
REGULAR REGULAR

FREE PHONE $4945 $3185
800 YOUR PRICE: $4199  YOUR PRICE: $2599

854-6046

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

aLrma 78

76PA 374A
REGULAR REGULAR

FREE $2195 $2395
SHIPMENT YOUR PRICE: $1799 YOUR PRICE $1999
i o \ YAESU FT-207R MIRAGE B-1016 2M
uSA ) HMANDIE AMPLIFIER

REGULAR 160 W OUTPUT
$339.95 | SSB, FM, CW.

‘:/

Freq. range: 144-148MHz ® RF out:160W nom.
(10W in). ® RF power in: 5-15W e DC operating
pwr:13.8VDC @ 20-25A ® Intermittent duty
cycle ® Built-in recaiver pre-amp. Auto-

matic internal or external relay keying.

REGULAR
$279.95 YOUR PRICE $249.95

Includes:
NBP-9
battery pack.
NC-9B wall charger.

FEP-1 earphone,
rubber flex. ant.

YOUR PRICE $289.95
R.L. DRAKE TR-7/DR-7 COLLINS KWM-380

ANAHEIM, CA 92801
2620 W. La Paima, - L S
(714) 761-3033 (213) 860-2040 REGULAR $1599 NEW REGULAR PRICE $3496

Between Disneyland & Knott's Berry Farm
ASK FOR YOUR PRICE LIMITED NUMBER AT OLD PRICE $2695

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 s
Hwy 24 Downtown. Left 27th off-ramp. 3

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

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

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

AEA:ALLIANCE - ALPHA - AMECO+ AMPHENOL - ARRL-ASTRON
« AVANTI- BENCHER - BERK-TEK « BIRD - Ba W+ CALLBOOK - CDE

T "~ CALL NOW FOR YOUR SPECIAL
< HY-GAIN - ICOM - J WMILLER - KENWOOD * KLM + LARSEN TR.78°° SUMMER SAVINGS PRICES

“LUNAR + METZ + MFJ - MICRO - LOG * MINI - PRODUCTS

« MIRAGE + NYE - PALOMAR-ROBOT:ROHN- SHURE - SWAN

- TELEX* TELREX+ TEMPO - TEN-TEC+ TRISTAO y " y

« YAESU and many morel Prices. specs subject to change without notice Calif. residents please add sales tax.
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Manuscripts

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

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-3873, 924-3874

Advertising Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

EIm Street
Peterborough NH 03458
Phone: 603-924-7296

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (38 issues) $563.00

Elsewhere:

Canada—$27.00/1 year only, U.S.
tunds. Foreign surface mail—$35.00/1
year only, US. funds. Foreign air
mail—$62.00/1 year only, U.S. funds.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming
dale NY 11737. For renewals and
changes of address, Include the ad-
dress label from your most recent
Issue of 73. For gift subscriptions, In-
clude your name and address as well
as those of gift recipients. Postmaster:
Send Yorm #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737.

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdale
NY 11737. Piease Include an address
tabel.

73 Magazine (ISSN 0098-9010) is pub-
fished monthly by 73, Inc., 80 Pine
Street, Peterborough NH 03458. Sec-
ond class postage paid at Peterbor-
ough NH 03458 and at additional mail-
g offices. Copyright (c) 1981 by 73,
hc. All rights reserved. No part of this
publication may be reprinted or other-
wise reproduced without written per-
mission from the publisher. Microfiim
Edition—University Microtilm, Ann
Arbor MI 48106.
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WHY PAY

FULL PRICE FOR
AN 80-10 METER
VERTICAL

If you can use only 1/3
of iton 107

or only 1/2 of it on 207
or only 3/4 of it on 40?7

—y

Only Butternut's new
HF5V-ill lets you use the
entire 26-foot radiator on
80, 40. 20 and 10 meters
B (plus a full unicaded quar-
ter-wavelength on 15) for
higher radiation resistance,
l better efficiency and greater

VSWR bandwidth than
conventional multi-trap de-
signs of comparable size
it The HFS5V-IIl uses only two

high-Q L-C circuits (not
J trapsl) and one practically
lossless linear decoupler for
completely automatic and
low VSWR resonance (typi
cally below 1.5:1) on 80
through 10 meters, inclu-
sive. For further informa-
tion, including complete
specifications on the HF5V-
Il and other Butternut an-
tenna products, ask for our
latest free catalog. If you've
already "gone vertical,” ask
for one anyway. There's a
lot of information about
vertical antennas in gener-
al, ground and radial sys-
tems. plus helpful tips on in-
stalling verticals on roof-
tops. on mobile homes, etc

co.

ROUTE 2, BOX 356E

San Marcos, Texas 78666
Phone: (512) 396-4111

6>\ BUTTERNUT
Q ELECTRONICS

* New device opens up the world of
Very Low Frequency radio.

* Gives reception of the 1750 meter
band at 160-190 KHz where trans.
mitters of one watt power can be
operated without FCC license.

* Also covers the navigation radio-
beacon band, standard fre-
quency broadcasts, ship-to-
shore communications, and the
European low frequency broad:
cast band.

The converter moves all these
signals to the 80 meter amateur
band where they can be tuned in on
an ordinary shortwave receiver.

The converter is simple to use and
has no tuning adjustments. Tuning of
VLF signals Is done entirely by the re-
ceiver which picks up 10 KHz signals
at 3510 KHz, 100 KHz signals at 3600
KHz, 500 KHz signals at 4000 KHz.

The VLF converter has crystal control
for accurate frequency conversion, a
low noise rf amplifier for high sensi-
tivity, and a muitipole fiiter to cut
broadcast and 80 meter interference.

All this performance is packed into a
small 3" x 1%2" x 6" die cast aluminum
case with UHF (SO-239) connectors.

The unique Palomar Engineers cir-
cuit eliminates the complex band-
switching and tuning adjustments
usually foundin VLF converters. Free
descriptive brochure sent on request.

VLF Converter $79.95 in U.S. and
Canada. Add $3.00 shipping/-
handling. California residents add
sales tax.

ORDER YOURS NOW!

Palomar

Engineers

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343
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NEVER SAY DIE

editorial by Wayne Green

CONSUMER PROTECTION

A flyer being passed out at
some Chicago area hamfests is
acase where it is not always the
customer who is right. In point
of fact, I've found that in a sur-
prising percentage of the com-
plaints I've received, it has been
the ham who has been the real
troublemaker. In this case, we
have a flyer, unsigned, but
allegedly being perpetrated by
K3SOA. The flyer is based upon
distortions and innuendo.

| talked with a dealer recently
who ran through some of his re-
cent battles with hams. One
brought In his rig to be fixed. He
was given an estimate of the
cost of repairs. The rig was re-
paired and the bill was close to
the estimate. The chap then
beefed about how much it cost
and asked for something which
took the salesman out of the
room. The ham grabbed the rig

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

1 20-40 CW

8 15-20 Phone
15 20 RTTY
22 15-20 Phone
29 15-20 Phone

Response to our 15- and
20-meter phone sessions
has been especially
strong, so we have sched-
uled additional time on
these two bands. On both
phone and CW nights,
look for us in the first 25
kHz of the General por-
tion of each band. wWe'll
be on the higher frequen-
cy band first, starting at
7:00 pm eastern time.

and ran out of the door with it,
refusing to pay anything. It took
a judge to make him pay up.

Another customer brought in
a rig with intermittent output.
With final transistors at $85 a
clip, he was aware that the bill
could be heavy. The serviceman
(ham) tried a new final, but that
didn't do it. Then he switched
the finat board with a brand new
one. Stlll no go. Next he tried a
brand new master board. That
fixed it. Upon checking the faul-
ty board, he found that a coil
was causing a short when it
heated up...so he fixed that.
Rather than taking another hour
and running up the repair costs
even more, he left in the brand
new boards.

The ham came in for his rig
while the repairman was out. He
asked for the bum part. The
salesman went to the repair
bench, spotted the final tran-
sistor, and gave it to the custom-
er. When the repairman came in
and discovered the $85 tran-
sistor missing, he had the store
owner get in touch with the ham
and ask for it back. The ham in-

sisted that the transistor had his
call engraved on it and that it
was from his rig. The owner ex-
plained the whole situation and
that the part had the date on it of
manufacture, which was quite
recent. The ham told the store
owner where he could stick it
and hung up. The call of this
ham had an FAO in it, | under-
stand. Is it any wonder that
more and more ham dealers are
glving up on even trying to make
repairs? They find the custom-
ers making every effort to screw
them. . .the repair techs are
making so much that often the
dealer has to swallow part of the
repair costs, and so it goes.
Oh, there are sharks out there
among the manufacturers and
dealers, too, but very few . . .and
| generally hear about them as
soon as they start causing trou-
ble. I've been able to put a lot of
these turkeys out of business.
One recent rip-off ended with
the ham pulling the stunt being
convicted. This is not the first
time for him. Knowing his his-
tory, | have never accepted ads
from him. The first time, he got a

pense.

WE HAVE WAITED LONG ENOUGH!

73 has waited patiently for the past couple of years; we are
not waiting any longer. We are taking up the TVRO challenge.

Amateur radio’s innovation capabilities are enviable. It is
time that we donned our collective thinking cap and began to
produce some workable systems at reasonable costs. This
not only will get us in on the satellite TV fun, but, more impor-
tantly, will sharpen our skills for use in the neglected areas in
which much of ham radio’s future lies—the microwave region
and worldwide communications via satellites.

We are interested in complete systems, in individual com-
ponents (receivers, low-noise amplifiers, etc.), antennas and
antenna mounts, and everything it takes to produce an opera-
tional system. So, get writing! If you have any questions, get
in touch with us. And don't forget: 73 pays on accep-
tance—you can bulld or improve your TVRO station at our ex-
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lot of QST readers through his
ads in that magazine. This last
trip he stung quite a number of
Ham Trader readers.

This was the same chap who
appeared at Dayton in 1980 and
was selling memberships in a
national amateur radio organi-
zation out of a booth there. | was
in Europe at the time, so | didn't
hear about it until | arrived in
Wiesbaden to give a talk at a
hamfest and met a chap who
had been to Dayton the previous
week. | was suspicious im-
mediately. How can any group
even think of trying to start a na-
tional organization without at
least talking with me? They
can't get anywhere without a
publication. . .and HR is totally
tied up by the ARRL, which
doesn’t leave a lot.

When | got back, | looked into
itand lo, there was our ham from
the QST rip-off fame, now in
Connecticut. His pitch was that
a group of ten wealthy hams had
gotten together to form a na-
tional ham group, each putting
up $15,000 in seed money. |
knew that had to be hogwash.
That wasn't likely to happen
without me hearing about it. |
wrote about the scam in 73 and
did not get sued, further con-
firming 1t as a caper. The ham
quickly left Connectlcut and re-
opened in Virginia, where the
Ham Trader rip-off came from.
Well, he's been convict-
ed...again...so let's see what
is next.

Even prison doesn't stop the
truly dedicated bunco artists. In
the computer field, we have a
chap who ran two rip-offs and
was convicted and sent to pris-
on for both of them. The first
time he crawled under the fence
and escaped, only to turn up in
Tulsa a few months tater with
another way to cream computer
hobbyists willing to believe they
could get something for almost
nothing. This chap turned up a
third time recently, this time
operating from prison with the
help of a guard. There's no stop-
ping a truly dedicated man.

ETHICS

Yes, surprisingly enough, an
ethical question has been caus-
ing some storms in DX clubs.
The question raised is this: How
much is it ethical to charge a fei-
low club member for the date
and time you worked a rare sta-
tion using his call?

Sure, there was a time when
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The exciting TR-9000 2-meter all-mode
transceiver combines the convenience
of FM with long-distance SSB and CW
in a very compact, affordable package,
ideal for mobile installation. With its
fixed-station accessories it becomes the
obvious choice for your ham shack.

Five memories

M1-M4.. for simplex or +600 kHz
repeater offset. M5... for nonstandard
offset (memorizes transmit and receive
frequency independently).

SSB/CW search

Sweeps between 0 and 9.9 kHz around
the selected frequency in 100-Hz steps.
while the main knob selects in 10-kHz
steps. Easy way to find SSB or CW activity.

» UP/DOWN microphone

TR- 9000 FEATITREG

FM, USB, LSB, and CW
All the popular 2-meter modes.

- Extended frequency range
Covers all 2-meter Amateur frequencies
as well as MARS and CAP frequencies
(simplex and any repeater split) between
143.9000 and 148.9999 MHz.
Digital dual VFOs
With selectable tuning steps of 100 Hz,
5 kHz. and 10 kHz, convenient for each
mode of operation.
Digital frequency display
Five. four. or three digits. depending on
selected tuning step

Scan of entire band
Automatic busy stop and free scan

Matching accessories for fixed-station operation:

* PS-20 power supply
* SP-120 external speaker

“Beep” sounds with each frequency step.
(Supplied with TR-9000.)

» Effective noise blanker

Suppresses pulse-type noise on SSB
and CW.

Improved receiver front-end
characteristics

Low-noise, dual-gate MOSFET and two
stage monolithic crystal filter.

RIT control

Receiver incremental tuning, to tune
only the receiver slightly off frequency in
the SSB/CW mode. Functions on
memory, also.

RF gain control

Threshold-type control, permitting
accurate S-meter readings on SSB/CW
and FM modes

eiver with FM/SSB/CW ¢

* BO-9 System Base..

with power switch,

CW sidetone

Enables montoring o keying during

CW operation

Automatic AGC selection

AGC time constant selected automatically
with MODE switch (slow for SSB and fast
for CW).

HI/LOW power switch

10 watts/1 watt RF output on FM/CW.
Always 10 watts on SSB. improved power
module for reliable and stable linear

RF output.

LED indicators

VFO A/B. RIT, ON AIR, and BUSY.
Rear-panel accessory terminals

Key. memory back-up voltage, tone input.
standby, exte-nal speaker, DC supply
voltage. and antenna.

Compact size

Only 6-11/16 inches wide by 2-21/32
inches high by 9-7/32 inches deep.
Adjustable-angle mobile mount

With quick-release levers for easy
removal

More information on the TR-9000 is
available from all authorized dealers

of Trio-Kenwaod Communications, Inc.,
1111 West Walnut Street. Compton,
California 90220

. pacesetter in amateur radio

SEND/RECEIVE switch for CW operation,
backup power supply for memory reten
tion (BC-1 backup power adaptor may
also be used for this application), and
headphone jack

e MC-46 16-button autopatch (DTMF)
UP/DOWN microphone
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something like that was done
for pure friendship, but leave it
to some hams to get commer-
cial about their hobby. For many
years we've seen some of the DX
clubs swapping lists of needed
countries. . .““Hey, if you hear
an XZ on, work him for me,
okay?” So the big signal corps
often gets in there and whips off
a dozen or so contacts, making
sure that friends and club mem-
bers have the new country
nailed down.

Ten dollars for the date, time,
and frequency-of-your-choice
contact seemed reasonable for
quite a while, but now inflation
has hit and friendships are be-
ing debased with demands for
more cash. $20 is a more accept-
able “gift” for a new one, with
some rumors of $50 being
asked. What is amateur radio

coming to? | think that anything
over $25 Is outrageous.

MENTAL INCOMPETENCE

With the recent court decl-
sion to deny K6EOA his license
on the basis of mental incompe-
tence, many feel that things
may have gone too far. Indeed, it
has been reported that ama-
teurs in southern California are
in a panic, with many barricaded
in their homes against a possi-
ble FCC onslaught.

Much of the mail In the last
few weeks has expressed legiti-
mate concern over this situa-
tion, bringing up again that old
and unanswered question:
Which comes first? Amateurs
want to know whether normal
people lose their sanity when
they get ham licenses...or
whether licenses are only is-

sued to mental cases. It has ap-
parently leaked out that ama-
teurs must travel in pairs to get
two oars in the water.

Frankly, | think this is a tem-
pestin a teapot. | say that before
judges rule on our sanity, some-
one should rule on theirs. . . and
we would be in a standoff im-
mediately. Remember that most
judges started out as lawyers. |
rest my case.

MORE RADAR NEWS

Hardly a week goes by with-
out some reader calling up to
say that he's been nabbed for
speeding . . . and what should he
do. In all of these cases the ham
was transmitting as he went
through a radar speed unit and
the ticketed readers feel that

Continued on page 133

Well. . .ICan Dream,Can’t|?

HAM

REPAIR

by Bandel Linn K4PP
.l
Frev SWICHBLAVE
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| found the trouble! | had to rip out qulte a few parts but—Ilucky for you—I'm
only charging you three dollars for the whole ball of wax!
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OMNI-C has what it takes to filter the
crowds. To narrow the Amateur Radio
world right down to the particular signal
you want. The selectivity, sensitivity, dy
namic range and operational features
you need to cut any crowd down to size.
Tailored i-f response. OMNI is equipped
with the potential for seven response
curves to handle any listening situation.

Standard filters include an excellent 8
pole 2.4 kHz crystal ladder filter and, in
addition, a 150 Hz active audio cw filter
with three ranges (450, 300, 150 Hz)

Optional filters include 1.8 kHz 8-pole
crystai ladder ssb filter, 500 Hz 8-pole cw
filter, and 250 Hz 6-pole cw filter.

Front panel switches put any optional
filter in series with the standard filter for
up to 16 poles of flitering for near ulti
mate skirt selectivity.

Four i-f response curves for ssb and
three for cw. That’s response tailoring,
that's crowd control.

Optimized sensitivity and dy-
namic range. The OMNI sen-
sitivity range of 0.3 uV typical
(slightly less on 160 & 80M)
combines with a 90 dB dy
namic range to provide
an ideal balance that will
handle any situation
from copying a weak
signal half way
‘round the world to
keeping the next
door kilowatt
from muscling

in. And a PIN
diode switched

18 dB attenua

tor is included

for extra insur
ance against
overload.

More crowd-
handling fea-
tures—and all
standard
equipment.
Built-in notch
filter. To drop
out unwanted
signals or car
riers. Tunable
from 200 Hz to 3.5

offset tuning. To put
you where the others
aren’t and where the elusive DX is. Move
just the OMNI receiver, or just the trans-
mitter section, or the entire transcelver
+500 Hz or +4 kHz. For complete free
dom of frequency movement to get away
from the crowds

Built-in noise blanker for those times
when your noise-generating neighbor is
crowding your receiver. Filtered to han
dle the big signals easily.

2-speed break-in. When QRM or
QRN is heavy, switch to “Slow.” Use
“Fast” for instant, full break-in for enjoy
able rag-chews or stalking DX.
OMNI-C features stand out in any
crowd.
_/F«II solid-state—from the pioneer, Ten

ec

TEST
EQUIPME 0.5 kHz
120 W

kHz O 1 2 3 4 S [] 7

OMNI/SERIES C I-F RESPONSES
WITH STANDARD AND
OPTIONAL FILTERS.

The Rig That
Filters The Crowd

kHz, with a 50 dB
notch depth.
3-mode, 2-range - o
dB

0
10
20
30
0
50

NOTCH FILTER PERFORMANCE
ADJUSTED TO 1 kHz POINT.

All 9 hf bands— only crystals are needed
for 18 and 24.5 MHz bands.
Broadband design for instant band
change without tune-up or danger of
damage to the final amplifier. Another
Ten-Tec original.

“Hang” AGC for smoother action.
WWV reception on the 10 MHz band.
Digital readout in two colors, red for
the 5 significant places, green for the 6th
digit (100 Hz). Instant recognition.
Separate receiving antenna capability.
Switch receiver to a common antenna for
transceive cr separate receive-only an
tenna; the system also acts as receiving
antenna by-pass with an instant break-in
linear amplifier or transverter
“S”/SWR meter, electronically switched.
200 watts input, all bands, with 50-
ohm load. 5 year pro-rata warranty.
100% duty cycle on all bands up to 20
minutes. Ful! RTTY and SSTV power.
Built-in VOX and PTT with front panel
controls.
Built-in phcne patch jacks for easy in-
terface.
Built-in zerc-beat switch for spotting the
exact frequency of a DX station
Built-in adjustable sidetone volume
and pitch
Adjustable threshold ALC, op-
timum pawer for driving a lin-
ear. Provides means of
working into a high SWR.
Front panel control of
linear or antenna. The
rear panel bandswitch
terminals control relays
or circuits in step with
front panel band
switch
Automatic
sideband se-
lection plus re
verse
Low distortion
audio, less than
2%; a Ten-Tec
trademark.
Clean signal,
exceeding FCC
requirements
High stability
over wide tem-
perature and
voltage excur
sions.
Built-in speak-
er, compres-
sion-loaded; in
bottom of cabinet.
Plug-in circuit boards
for fast easy service.
12-14V dc power for
easy mobile use
Full complement of accessories:

Mode! 230 Dual Primary AC Power Supply.
$169: Model 255 Deluxe Power Supply/Speaker
Combo. $199:. Model 243 Remote VFO. $189
Model 215 PC Microphone. $34.50; Mode!
214/234 Microphone/Speech processor
$39/$139. Model 645 Dual Paddle er, $85
Model 670 Single Paddie Keyer, $39; Model 227
Antenna Tuner. $79; Filters $55 ea

Made in the U.S.A.
Model 546 OMNI-C transceiver $1289

Get out of the crowds with OMNI-C. See
your TEN-TEC dealer or write for details.

6l

TEN-TEC N

SEVIERVILLE. TENNESSEE 37862
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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 fiece 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

91.5ZZ 118.8 2B 156.7 5A
94 .8 ZA 123.03Z 162.2 5B
97.47B 127.33A 167.9 6Z
100.0 1Z 131.8 3B 173.8 6A
103.5 1A 136.5 4Z 179.9 6B
107.2 1B 141.34A 186.2 7Z
110.9 2Z 146.2 4B 192.8 7A
114.8 2A 151.4 5Z 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 2150
1000 770 1336 2200
1500 852 1477 2250
2175 941 1633 2300
2805 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 @ E

L"" COMMUNICATIONS SPECIALISTS

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




Hugh D. Jaeger K4ESQ
20185 Cottagewood Avenue
Deephaven MN 55331

10,000 Contacts from
Easter Island

— four Minnesotans make a dream come true

E aster Island, Isla De Pas-
cua in Spanish, is posi-
tioned 2,500 miles west of
Santiago, Chile, in the
South Pacific, one of the
most remote inhabited is-

A group photo while sightseeing in the cave area. We are standing in front of Moai that face
toward the town. From left to right, Hugh K4ESQ, Dick WORIF, Father Dave CEQAE, George

lands in the world. The is-
land is substantially tri-
angularin shape, 13 miles in
length by four miles wide,
and has three inactive
volcanic formations.

KODHI (Steve’s father), and Steve NONO.
12 73 Magazine ¢ September, 1981

The soil of the island is
primarily of red volcanic
dust which constantly
found its way into the

equipment, clothing, and
the skin of the operators.

The island is accessible
either by twice-weekly air
service or by ship which
sails one or two times a
year.

Easter Island is governed
by Chile and is assigned the
call prefix CEQ. The island
has not been active on the
air for the past two years —
from May, 1979, to Febru-
ary, 1981 —as the station of
Father Dave, priest of the
Catholic Parish Parroquia,
had been out of operation
due to a storm in May of
1979.

Easter Island is noted for
the Moai religious carvings
which are positioned on the
island, with numerous
theories behind the some
600 statues as to who
carved and erected them

Steve Boller NONO of
Lake Minnetonka, Min-
nesota, and George Boller
KODHI (NOGNO’s father),
Dick Linder WQRIF of Wi-
nona, Minnesota, and | op-
erated the Easter Island DX-
pedition from February 17
to 24, 1981



Thanks

While most articles give
the “thanks” at the end of
the article, it is particularly
noted that this DXpedition
would not have been pos-
sible but for the help of the
following:

Burghardt Radio provid-
ed transceivers and acces-
sories with expert follow-up
advice on equipment repair
while we were on Easter
Island. It was discovered
that one of the transceivers
developed a receiver prob-
fem during operation and
no courtesies are extended
to the manufacturers of the
transceivers who were very
reluctant to assist in this
DXpedition.

Butternut Electronics
supplied their HF5V-1II ver-
tical, which performed per-
fectly and was an ideal an-
tenna to transport as check-
on baggage. Heathkit pro-
vided an SB-200 linear am-
plifier on loan, which
worked marvelously. Sid
Kitrell WOLYM at Telex/Hy-
Gain assisted with a TH3
Mark 1l triband beam
Hiawatha Electronics of
Winona furnished coaxial
cable at cost. Lan-Chile Air-
lines and Braniff Airlines
transported the four opera-
tors and all of the associ-
ated equipment including
the triband beam, as dis-
cussed later, from Minneap-
olis to Easter Island by way
of Santiago.

Patricio Fernandez,
CE3CN, of Radio Club de
Chile, assisted with the li-
censing procedures through
the Secretaria de Telecom-
munications of Chile who
graciously issued each op-
erator an individual license.
It is interesting to note that
the Chilean licenses are
considered a work of art,
contrary to the computer-
generated licenses issued
by the Federal Communica-
tions Commission in the
United States.

Finally, and most impor-

tant, thanks goes to Father
Dave CEQAE, whose ac-
commodations for the op-
erators and assistance with
the many other important
facets of this operation are
deeply appreciated.

Preparation

The first objective for a
DXpedition is to determine
the location, feasibility of
operation, transportation,
availability of power, lodg-
ing, food, and licensing for
operation. Fortunately,
Easter Island provided a su-
perior location in the South
Pacific during the middle of
their summer, which was
during the middle of the
cold Minnesota winter, thus
providing a major incentive
for the operators.

Easter Island is accessi-
ble by transportation on
Lan-Chile which flies two
flights a week out to the is-
land, using Boeing 707s.
The island provides essen-
tials of dependable electri-
cal service and adequate
housing facilities which
made for an enjoyable trip
and encouraged over
10,000 contacts in less than
a week’s time. The govern-
ment of Chile granted recip-
rocal licensing to US ama-
teurs with the assistance of
the Radio Club de Chile.

Once the location of the
DXpedition had been cho-
sen and licensing proce-
dures instituted by execut-
ing the documentation and
forwarding the documents
to the Radio Club de Chile,
preparation of airline res-
ervations was undertaken,
along with the securing of
equipment for operation.
The airline reservations
were particularly important
because of the fact that
there are only the two
flights a week to the island,
so, consequently, extra
time was allowed for in-
coming and outgoing
flights to prevent any
scheduling problems.

The planning for the DX-
pedition began in Septem-

Flying in on approach to Easter Island. This shot was taken
by Steve NONO from the cockpit of the Boeing 707.

ber and was seriously un-
dertaken in December, in-
cluding the licensing pro-
cedures. Numerous discus-
sions were conducted over
“DX juice” (pitchers of
beer), laying the ground-
work for the operation and
drafting lists for operating
equipment and supplies
During these discussions, it
was decided that two sta-
tions would be utilized, that
the stations would be iden-

tical for interchangeability
in the event of equipment
failure, and that each group
traveling to Easter Island
would carry an operational
station. Each group could
operate independently of
the other in case of separa-
tion of the parties and if on-
ly one party made it to the
island

In late December, with
the licensing underway and
airline reservations con-

FL-200 coax Input
single wire relay
SB-200
Transcelvers (2) wifilters
Pwr supplles (2)
Memory keyer
Standby keyer
Microphones (2)
Paddles
Logs
SB-200 spares
Small speakers
2 Verticals
Beam
Dlpole wire for 40 and 80
Coax—300' RG-8X
Radlals
Fishline
Assorted coax connectors,
male and female
Swr bridge
Nylon cord for beam
Beam mount
Insulators for dipoles
T-connectors
20,15,10m stubs
Soldering iron and solder
220-110-volt stepdown trans
Extension cords

Take-List for Easter Islard DXpedition

Lights (7%» Watt)
Miscellaneous wire goods
VOM
Wire puts
Screwdrivers —

regular and phllips
Dlagonal cutters
NeedI» nose pliers
Pencibs
Tape—black plastic and cloth
#14 wire and connectors
Fuses
Fans
Crescent wrenches
Vise grips
Travel Plugs
Flashlight
Strapping tape (fiber)
Hose clamps
Foot switch
Scrap paper
Swiss army knife
Spare SB-200 tubes
Ground radlals
Aspirin
Band-Aids™™
Thermometer
Motionm-sickness pills
Gum
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| had to go up on top of Father Dave’s church to do antenna
repairs for Father Dave in order to place his station back in
operation. The church roof was rather rusted, so one always
had to watch where he stepped.

firmed, contact was made
with manufacturers and
suppliers regarding any
sponsorship and assistance
for the DXpedition. It was
noted that all of the manu-
facturers and suppliers
were willing to cooperate
by providing equipment at
the lowest possible cost or
on loan, which was gra-
ciously accepted.

All of the manufacturers
and suppliers previously
thanked were very coopera-
tive in the spirit and broth-
erhood of amateur radio,
with the exception of the
manufacturer of trans-
ceivers who unfortunately
not only did not reply to our
requests but when con-
tacted by telephone had a
lack-of-candor problem in
acknowledging assistance.
This would not have upset

the DXpedition as much ex-
cept that the equipment
suffered operational prob-
lems on Easter Island. As
many an amateur can real-
ize, there is no local radio
store or supply house down
the street to run to pick up a
replacement i-f transformer
for the receiver, or other
parts.

Spare parts were taken
along, but working on solid-
state equipment in the mid-
dle of a remote island is not
the most ideal situation, es-
pecially lacking the sophis-
ticated testing equipment
required. In spite of all this,
repairs were made to a re-
ceiver i-f transformer by re-
moving the opened trans-
former and using a capaci-
tor as a substitute, although
this resulted in reduced re-
ceiver sensitivity.
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When the receiver prob-
lem was recognized in the
middle of the week of oper-
ation, stateside amateurs in
Ohio and California assist-
ed by telephoning Jim
Smith WBOMJY of Burg-
hardt, who came up on fre-
quency on 15m to diagnose
the problem. Burghardt im-
mediately identified the
problem after being in-
formed of the symptoms
and instructed in disas-
sembly of the transceiver to
reach the opened trans-
former.

Disassembling a foreign-
made transceiver to reach a
circuit board below another
circuit board can be a jig-
saw puzzle on first-time dis-
assembly. Burghardt ad-
vised on disassembly and
stood by on frequency for
advice on successful re-
pairs. The operation contin-
ued for the week with little
downtime.

Most important to the
DXpedition after securing
the licenses and equipment
was drafting lists and divid-
ing equipment prior to de-
parture for equal weight
distribution as well as inde-
pendent operation of sta-
tions. The individuals trav-
eled in groups of two and
divided all equipment, in-
cluding antennas, prior to
departure to avoid any last-
minute preparations.

The DXpedition was pub-
licized in The DX Bulletin,
the Long Island DX Bulletin,
Geoff Watt’s, and other DX
bulletins as well as foreign
publications, advising of
operation and QSL proce-
dures. This was undertaken
a month prior to departure.

Final Travel Arrangements

While it is not an abso-
lutely mandatory require-
ment, every DXpedition
should have an airline pilot
who knows his way around
airlines. Our airline captain,
Steve NONO, prepared pre-
liminary letters of jntro-
duction on company letter-
head, not only in English,
but also in the foreign lan-

guage needed, which in our
case was Spanish, just in
case the letter was required
for customs or for airline
identification. The letters
we had proved to be invalu-
able, especially the Spanish
letters, when Lan-Chile was
waiting for lost luggage to
arrive from the Minneapolis
airline.

Our travel arrangements
were further expedited and
secured by Steve, who was
instrumental in obtaining
transportation for the
12-foot-long beam package
and masting from Minneap-
olis to Santiago and Easter
Island, as well as meeting
the other operators on ar-
rival at customs in San-
tiago, where a Chilean cus-
toms pass allowed access
and movement through the
customs area. Finally, Steve
coordinated the arrange-
ments with Lan-Chile, who
were most hospitable and
accommodating to the DX-
pedition.

Travel

The two groups departed
a couple of days before
leaving for Easter Island on
separate flights when Steve
NONO and his father
George KQDHI left for San-
tiago from Minneapolis by
way of Dallas, New York,
Buenos Aires, and Santiago.
Dick WORIF and | departed
the following day on a Min-
neapolis-based carrier to
Miami, where that carrier
managed to misplace the
vertical antenna at the
change-over in Chicago.
This required numerous
phone calls after arrival in
Miami to not only track
down the antenna but to ex-
pedite its shipment to Mi-
ami for departure on the
Miami-Santiago flight of
Lan-Chile.

Due to the short time be-
tween flights, it was neces-
sary to secure the antenna
in Miami, as otherwise the
antenna undoubtedly
would not have followed
the group to Easter Island,
making operation rather



difficult with only a beam
and wire antennas. Fortu-
nately, Lan-Chile was most
cooperative in securing the
antenna from a third car-
rier, Eastern Airlines, which
transported it from Chicago
to Lan-Chile in Miami.

It was found that the Lan-
Chile personnel understood
the urgency of the matter
by reading the Spanish let-
ter prepared by Steve on his
airline stationery and made
a special effort to locate
and secure the antenna pri-

or to our departure for San- .

tiago. WORIF and | proceed-
ed to Santiago via Lima,
Peru, with an extra long
stopover due to the hydrau-
lic failure in the DC-10. On
our arrival at Santiago,
NONO was at the airport to
assist in going through
Chilean customs

Going through customs is
interesting, especially when
one is carrying brand-new
communications equip-
ment through a country
where possession of such
equipment is a sensitive
matter due to prior political
considerations. It always
helps to have someone in
the group speak the lan-
guage of the country and,
fortunately, three of the op-
erators were fluent in
Spanish, although it was in-
teresting to observe that
the customs individual
didn’t want to discuss the
matter in Spanish but pre-
ferred to discuss it in
English. After the mission
and purpose were ex-
plained to customs and the
documented paper work,
including licenses, was
shown, the operators were
waved through customs
with only a cursory inspec-
tion. However, we learned
that it is best not to show
any papers or documents
unless requested, to avoid
prolonged questions and
delays

Layover
After spending over a

day in the air between Min-
neapolis and Santiago and

transferring through air-
ports with the weight of the
equipment, which was all
carried on as hand luggage
to avoid its being lost, let
alone being banged around
by the “baggage monkeys,”
everyone was ready for a
good meal, hot shower, and
a good night’s rest before
departing for the opera-
tion point at Easter Island.
It also gave everyone a
chance to have a final
checkout of procedures
and make final arrange-
ments with the airline, Lan-
Chile, for the five-hour
flight to Easter Island.

After breakfast the next
morning, we discovered on
our trip out to the airport
that our flight was to be de-
layed six hours, to late af-
ternoon, so everyone decid-
ed to return to Santiago for
more sightseeing. The tour
was held by the senior
member of our crew,
George K@DHI, who had
previously been to Santi-
ago. Later, everyone re-
turned to the airport for the
afternoon departure on
Lan-Chile. Fortunately,
Steve had arranged to leave
all of our baggage at his air-
line operations office, elim-
inating the need to carry
the equipment between the
airport and the hotel, let
alone worrying about
security of the equipment.

On boarding, -Lan-Chile
was most gracious in serv-
ing DX juice to the group to
motivate our operational
spirits and provide in-flight
briefings in the cockpit by
the Lan-Chile captain to our
captain. The five-hour flight
was rather uneventful, very
enjoyable, and provided for
interesting discussion up in
the wheelhouse due to the
professional courtesy of
one airline captain to an-
other captain. Thus, NONO
had the first view of Easter
Island.

Arrival

The biggest asset to the
DXpedition was that, by co-

These Moai statues on the hillside were carved and left
standing before having been moved to the other side of the
island. Many were still buried under the ground and some
may have been washed out to sea.

incidence, the local ama-
teur on Easter Island was
also the priest of the only
church on the island and a
very highly regarded indi-
vidual. Father Dave CEQAE,
with his Jeep, awaited our
arrival at the airport,
dressed in his DX hat,
T-shirt, shorts, and work
boots. He had arranged ac-
commodations for the
group and assisted with the
transferring of luggage
(numerous trips) between
the airport and the resi-
dence where we were to
stay. Situated on an upper
portion of the island, the
residence afforded a beau-
tiful view of the South
Pacific. Father Dave had
made arrangements for our
group to have three rooms:
two for operating and one
for sleeping. This plan
made operations on a twen-
ty-four-hour basis possible.

The first introduction to
the house, which | am sure
by Pasquinian standards is
upper middle class, was
rather surprising to all of
the operators. Fortunately,
the majority of the homes
have running water, elec-
tricity, and the infamous
flushable toilets, and the
climate is such that one can
stay very comfortable both
day and night.

Our first requirement
was electricity for the rigs.

Besides using a three-prong
220-volt plug which looked
like a socket out of a 1920
radio set, it was noted that
our house was wired with
lamp cord, which obviously
would have caused prob-
lems for our linear. After
discussion on what to do,
the decision was made to
take one of the heavy-duty
extension cords, cut off the
plug, and wire directly into
the knife switch of the
220-volt fuse box. The box
was interestingly construct-
ed, with fuses which looked
to be something out of the
1920 era of ceramic fuses.
The whole thing had ob-
viously seen much use, and
our questions as to the elec-
trical system were many.
Our fears proved to be true
the following morning when
the fuses blew and, as
seems to be the custom on
the island, one places a
number of strands of lamp
cord wire across the fuse in-
stead of replacing it!

As a goodwill gesture to
our host family, the group
compensated them for all
electricity used during the
week, which also included
their electricity. The total
bill turned out to be about
$40, or $10 per person for
the week, certainly not un-
reasonable, considering
that the electric power on
the island is generated by
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Everywhere Father Dave’s Jeep went, a cloud of volcanic
dust followed. This cloud eventually covered all of us with
the red powder.

diesel-electric equipment
with four generators, two
running and two on stand-
by. All of the fuel is brought
in by ship once or twice a
year and therefore the cost
is much higher than else-
where

As a matter of fact, a ma-
jority of everything is
brought in by ship. If you
have ever thought that a
can of Coke is expensive
out of a machine, wait until
you have to pay $2 for a can
of Coke on Easter Island.
You can’t appreciate the
real convenience of those
35-cent or 40-cent machines
nowadays until you’ve
bought a can on Easter Is-
land

Now back to the elec-
trical system. It was jerry-
rigged and served the group
well when we ran an exten-
sion cord directly from the
knife switch of the fuse box
into the operation shack.
We soon found that exten-
sion cords were invaluable
pieces of equipment, as
were multi-socket switch-
boxes, both of which we
should have brought more
of. Also, small step-down
transformers of 220-110
were invaluable for power-
ing extra cooling fans on
the linears, soldering irons,
and other accessories.

Operations

The transceivers were
easily put into operation

with the vertical antenna
going up first and the tri-
band beam following the
next morning due to the
late arrival of the plane at
the island and rainfall that
night. Numerous contacts
were made the first evening
with the Butternut five-
band vertical, including
our pipeline back to the
Twin Cities. We had almost
a daily schedule with Joe
KB@CO, who operates from
the notorious radio hill in
Minnetonka and provided
assistance and attended to
some of the errands.

Included on page 1 of the
logs are the calls of the
Twin City DX Association,
whose meeting adjourned
just in time to get in on the
opening volleys from CEQA.
Numerous other amateurs
provided phone patches to
the members of the opera-
tors’ families, including my
patch home to Delaware at
no cost, which we are so
grateful for. Our other
needs, such as getting Burg-
hardt on the air the morning
when we discovered we had
receiver problems, also
were attended to. Burg-
hardt was able to remedy
the situation in the field
with the components which
we had on hand, subse-
quently ensuring continu-
ous operation of the sta-
tions.

We operated almost
around the clock, usually
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stopping at 2 or 3 in the
morning and then starting
up early in the morning on
80 and 40 meters. The JA
runs on 80 were a lot of fun,
to say nothing of working
the boys back home. Prior
to departing home, Stig
LA7)O called NONO on the
landline to arrange some
80-meter schedules. What a
surprise it was when he
talked for 15 minutes, at
long-distance rates, just to
get zone 12 on 80 meters.
For two or three nights 80
meters was salvoed by S7
static and we thought we
would never get in touch
with Europe. We finally
hooked up late one evening
and made about 40 Euro-
pean QSOs before the sun
rose there.

We operated contest-
style for the most part and
ended up with 10,000+
QSOs for the one-week op-
eration. That’s an average
of one per minute, which
includes sleeping time
thrown in. We usually had
two kWs in operation simul-
taneously and were saved
from crossband interfer-
ence by 1/4-wave stub traps
which were connected to
the output of the kWs with
a T-connector. Without
them the crossband inter-
ference was intolerable.
That is a handy idea for
Field Day operations

All'in all, most operators
were courteous—with the
usual exceptions. Our pet
peeve was ops who would
consistently, time after
time, call out of turn when
we had to resort to working
call areas. There weren’t
many, but we feel that the
“phantom” logger jotted
their calls down in the list of
bad guys. Maybe lists aren’t
that bad after all

We also could not have
existed without our out-
board vfo’s. We felt sorry
for those who were unable
to work split from the home
front, but then again there
probably weren’t too many
at home who felt sorry that
we had spent mega-bucks

to put Easter Island on the
air. In other words, if you’re
really going to be serious
about DX, buy yourself an
external vfo.

In the dark of one of the
evenings, one of the opera-
tors, in trying to rotate the
antenna, thought he had
the rotating line and just
couldn’t understand why
the beam wasn’t rotating —
until he discovered that he
had one of the guy lines and
was trying to rotate the
whole beam with the guy
wire.

Credit has to be given to
Hy-Gain for constructing a
beam which performed
very well under the condi-
tions of erection as well as
operation and rotation.
Special thanks go to Sid
Kitrell for assisting us with
arrangements on the Telex/
Hy-Gain beam.

Operation was smooth,
and the operators had time
to assist Father Dave in
placing his station back on
the air. | ended up on the
roof of the church working
on the vertical antenna,
which gave me the oppor-
tunity to experience reli-
gion above the church as
well as in the church. Father
Dave’s station was placed
in operation within days
after our arrival on Easter
Island, and it is now being
operated on a daily basis,
time permitting, due to all
of his other church duties
on the island. While we
were operating, Father
Dave was sometimes able
to stop in at the shack and
do some operating himself,
although being the only
priest on the island places
many demands on his time.

It is a custom on the
island that blessings can be
obtained from the church
for such things as the tourist
buses, the landing craft
used to bring goods in the
yearly visits by the ship to
the island, fishing boats,
and any other things for
which the Pasquinians may
want to receive blessings. It
is interesting to note that



The picture above shows the operating home, which is in
the upper portion of the village, the Butternut vertical, and
the Telex/Hy-Cain beam. The road is made of red volcanic
dust; the vegetation just grows wild. The small shack behind
the large home houses a family of three.

while we were there a fish-
ing boat was blessed. The
boat was blessed indepen-
dently of the motor, which
then was also blessed.

We sometimes thought
that if we had observed
proper customs and had
had each piece of our
equipment blessed, we may
not have experienced some
of the transceiver problems
we encountered. We there-
fore concluded that it is
very important to observe
the local customs on the
island and advise all others
proceeding to Easter Island
that they might want to un-
dertake the blessings of the
church on their equipment
before beginning operation.

Father Dave took time to
spend free moments with
the operators individually,
which was a rewarding ex-
perience for each of us, and
he also spent time with us
as a group, which included
swimming at the beach, pic-
nicking, and a very exten-
sive tour and discussion of
the past history of Easter
Istand. For a priest, Father
Dave drove a four-wheel
vehicle better than most
people. He had no qualms
about cutting through the
ruts in the road and en-
dured the red volcanic dust
which permeated our nos-
trils and vocal cords, in ad-

dition to turning everyone a
very particulated red color
—that of volcanic dust. By
the time of our departure,
the operators, equipment,
clothing, and baggage were
all thoroughly saturated
with volcanic dust.

One of the lighter mo-
ments of the trip occurred
one evening when an opera-
tor came wild-eyed into the
bedroom where another
operator was sleeping. He
had a panic-stricken look
on his face, scanned the
room with a flashlight, and
in sheer terror pushed a
stone up against the door.
When questioned by the
now-awakened operator as
to what the hell was going
on, he excitedly announced
that he had seen arat. | sur-
mise that that operator may
have had too much DX
juice, which was strictly for
medicinal purposes and for
putting one into the proper
frame of mind to secure the
DX contacts. But the opera-
tor still swears to this day
that the animal he saw was
a rat.

It is possible that it may
have been a little cock-
roach or a salamander, but
if he says it is a rat, we'll let
you decide for yourself.
Later on in the evening
when the “rats” were run-
ning through the ceiling, an-

Father Dave operating
TS-130S and Heath amp. Note cooling fan.

other operator banged on
the ceiling to quiet them
down so he could pull in
some of the rarer DX loca-
tions and the ““rat” person
rose out of bed with that
sheer panic-stricken look of
terror again written across
his face.

Pileups

Unfortunately, the group
was not able to work all of
the stations who wanted to
work us, yet we were enthu-
siastically received by ama-
teurs worldwide. Everyone
participated in the spirit of
amateur radio and brother-
hood in an orderly manner,
and the operators were
QSLing those with SASEs to
beat the new postal rates.
Not one of us seemed to
have thought of this, but a
lot of the other stations
who have QSLed have
thoughtfully taken this into
consideration and we gra-
ciously thank those who
had more foresight in this
area than we.

Incidentals

On every Dxpedition, the
operator should consider
taking along items which
would have meaning and
promote friendship among
the individuals with whom
we spend time. Fortunately,
the operators took along
some of the necessities
which are not always readi-
ly obtainable at an econom-

the station with the Kenwood

ical cost on the island: soap,
cigarettes, and articles of a
radio nature for Father
Dave

When you consider put-
ting seven people plus four
amateur radio operators in
one home, you can just let
your imagination run wild
on how most people would
get along in an average
American home. Fortunate-
ly, there was never a prob-
lem in spite of what little
TVI or RF! we caused, and
there were always pleasant
words exchanged from ear-
ly morning to late evening
We even performed baby-
sitting duties and a little bit
of emergency first-aid when
one of the children of our
host family cut his hand on
a piece of broken glass. We
used bandaging in the form
of good old black electrical
tape, which provided for a
clean wound until the child
could get down to the hos-
pital and receive stitches by
the doctor.

It is interesting to note
that Easter Island, while be-
ing so remote, has a hos-
pital with two doctors able
to perform surgery and take
care of any emergencies or
ilinesses. The hospital was
prefabricated in Florida ap-
proximately ten years ago
and shipped directly out to
Easter Island. It includes all
the modern conveniences
of our hospitals, with x-rays,
laboratory facilities, and
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Here we are ready to leave, with the beads of the island
around our necks. From left to right, Hugh, Steve, Father
Dave, George, and Dick. Father Dave was prepared to pick
up the new Mother Superior who was arriving on our depart-

ing flight.

dentistry. It was good to
see, too, that there was a
tennis court on the hospital
grounds.

Toward the end of the
week, the operators were
beginning to become DXed
out and beginning to think
of home, especially with
the wish to take hot show-
ers, since none of the facili-
ties on the island had show-
ers except for the motels.

You can only do so much
operating before becoming
DXed out. Toward the end
of the week and approach-
ing 2,500 contacts per
operator, operations were
becoming more difficult
due to lack of sleep and the
constant pileups

Departure

Leaving was much easier
to do than arriving, but cer-
tainly was one of the sadder
moments of the trip. Prior
to the night of departure,
we were visited by the
English-speaking daughter
of the local police sergeant
who had previously
stopped by a day earlier to
ask what all of the shiny
new antennas were for and
to inspect our license docu-
mentation. It certainly was
important to have proper
documentation of the Ii-
censes issued by the Secre-

taria de Telecommunica-
tiones of Chile, and upon
presenting those to the
sergeant, the only word
from him was “perfect.”
Had we not had our Ii-
censes in order, God prob-
ably would have had us op-
erating our DXpedition be-
hind bars. It is important to
observe the proper inter-
national regulations and
laws of the host country.

The following night the
sergeant dropped over with
his daughter, so she could
practice her English with
our group, and it made for a
very enjoyable evening,
Our hosts and the operators
exchanged gifts, took pic-
tures, and hugged one an-
other before an early bed-
time. As the plane flight
was oversold by only thirty
seats, it was important to
plan on an early arrival at
the airport for seat selec-
tion.

Driving to the airport
with Father Dave, | ex-
pressed to him that | really
wouldn’t have been disap-
pointed if the plane had not
come for another couple of
days, as | would have hap-
pily continued operating.
Unfortunately, the Lan-
Chile flight arrived right on
time, which, considering
the five-hour flight across
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the ocean to Easter Island,
was amazing. The group
loaded into the plane and
bade farewell to those who
had come out to the airport
to see us off. This is quite a
custom and included deco-
rating our group with
native-made necklaces. We
were to depart for home by
way of Santiago.

W4PRO and W4GSM
and their stations arrived on
the same aircraft that we
left on. They were met by
Father Dave, who was pick-
ing up the new Mother
Superior, which naturally
had to take preference over
the arriving amateurs. The
other amateurs were to
continue operations for the
next month and also were
to share operations with
Chod Harris who was arriv-
ing on an archaelogical ex-
pedition.

Santiago Festivities

Arriving at the airport, |
continued home to my pa-
tent law practice in Min-
neapolis, while the other
three operators laid over in
Santiago and went to a
steak fry the following
evening at the QTH of
Patricio CE3GN. The Radio
Club de Chile overextended
their courtesies and provid-
ed for a fitting end to a DX-
pedition, which included
gracious hospitality by the
amateurs of their city and
the country of Chile.

Chile is a very European
country which exhibits very
interesting French Provin-
cial architecture along with
people who are the most
caring | have ever seen. You
cannot really appreciate
their hospitality until you
spend time in their cities or
fly on their airline. The hos-
pitality was really over-
whelming.

Tying It Up

On arriving home, all of
the operators found stacks
of QSL cards, and the first
thing my neighbors said to
me was that they knew we
were busy down there be-

cause they had a large gro-
cery bag stuffed full of QSL
cards. Equipment had to be
returned, accounts had to
be divvied up between the
operators, and equipment
repairs had to be under-
taken for our transceivers
which were brought home
in a state of makeshift
repair. Fortunately, all of
these were small matters,
but all these things take
time, including the unpack-
ing of bags, returning of
equipment, washing and
cleaning of clothes, and
processing all of the photo-
graphs that had been taken,
including those that appear
here.

After being home a week,
thank-you notes were still
being written and requests
from others are still being
undertaken and fulfilled
We tried to beat the postal
rate hike, but then there’s
the processing of other
cards which are expected to
arrive over the next year
or two, possibly from the
bureaus.

Conclusion

As far as the operators
were concerned, the DX-
pedition was a success, and
people in Chile as well as
others along our route have
a much better feeling for
amateur radio and what
amateur radio is. The group
was very careful to leave
behind the true reputation
of the spirit and brother-
hood of amateur radio so
that others will be welcome
in the future, whether it be
on Easter Island or at some
point in between. Truly, it
was a remarkable experi-
ence for all the members of
the group and for the others
who came into contact with
us. It is something that will
be remembered for the rest
of our lives as being very re-
warding and highly fulfill-
ing. The members of our
DXpedition strongly en-
courage those who are able
to to undertake such an DX-
pedition should the oppor-
tunity ever arise.ll



Expand your station versatility...-

Microprocessor-Controlled

Communications
Terminal \

The perfect addition to any \ )
amateur radio Installation! W
Complete, automatic send/

receive of Morse code (cw)

Baudot code (RTTY) and ASCII

code (RTTY). Works with

any video monitor.

7-Channel Battery Back-Up Memory, the Theta 7000E has
seven keyboard-selectable, non-volatile, random access
memory channels each of which can hold 64 characters. Data
in these memories is alterable at any time and is retained
when power is removed. Messages in these memory channels
can be repeated 1 to 9 times via keyboard command. All
channels may be daisy-chained for continuous read-out.
Channel number in use is indicated on display.

Wide Range of Transmitting and Receiving Speeds, 5 to 50
wpm in Cw with autotrack on receive. Standard RTTY speeds
of 60, 67, 75, and 100 wpm Baudot code and 110, 150, 200, and
300 Baud ASCII code.

Self Contained Demodulator, three-step shift selects either
170 Hz, 425 Hz or 850 Hz shift with manual fine tune control
of space channel for odd shifts. High/low tone palr select.
Mark only or space only copy capabliity for seiective fading.

CONVENIENT KEYBOARD FEATURES, automatic keyboard-operated
transmit, (KOX) or manual keyboard transmit. Unshift on space, reverts
to LETTERS case after reception of each space character in Baudot
code. CRILF is automatically inserted every 60, 72 or 80 characters
while transmitting. Cw identification, in RTTY mode. Echo function,
prerecorded cassette tapes can be read and transmitted. Test
messages, “RY" and “QBF". Transmit word mode, characters can be
transmitted in word groupings.

[T Theta 7000E

New versatility
for the old bear
tn your station

Suggested
List:

Model 7000 Drake Theta 7000E Terminal $1095.00
Model 7009 Drake TR-930 Yideo Monitor $ 185.00

Crystal Controllied AFSK Modulator:

High Tone Pairs Shift 170 Hz 425 Hz 850 Hz
Mark 2125 2125 2125
Space 2295 2550 2975

Low Tone Pairs Shift 170 Hz 425 Hz 850 Hz
Mark 1275 1275 1275
Space 1445 1700 2125

« Printer Interface for Hard Copy, all modes for parallel ASCII printers.
Loop keyer for conventional teleprinters. ® Composite Video Output, for
any standard video monitor. *Kansas City Standard AFSK Output, KCS
tone pair for ASCII. « Large Capacity Display Memory, two page display
memory contains 32 X 16 lines per page. = Split-Screen, with a
keyboard command, the display can be divided in two; the upper half
for transmit and the lower half for receive. Messages can be composed
while receiving. * Buffer Memory, 53 character type-ahead keyboard
buffer. * Word Wrap-Around, in receive mode, word wrap-around
prevents the last word on a line from becoming split in two. Moves
whole word to next line. » Automatic Letters Code Insertion, if desired,
LETTERS (diddle) code can be transmittec continuously in a pause of
transmitting from the keyboard. * Audio Monitor, a bullt-in audio
monitor circuit with automatic transmit/rezeive switching enables
checking of the transmit/recelve tones. * Transmitter Keying Circuitry,
keys either grid block, cathode keyed, or solid-state transmitters. ®
Power Requirement, The Theta 7000E requires only 136 Vvdc @ 1 amp.
Plugs into 136 Vdc accessory jack on PS7 or PS75 power supplies. ®
Effective Packaging for RF| Protection, well designed metal cabinet and
protective circuits prevent RFI. ¢ Terminat Size: 15.8"W x 11.8"D x
4.7"H (40 x 30 x 12 cm) » Weight: 11 [bs (& kg) * Monitor Size: 8.7"W x
9.8”"D x 89"H (22.1 x 24.1 x 22.6 cm) * Weight: 11 [bs (5 kg

R.L. DRAKE COMPANY

Model 1230 LA7 Line Amplifier $49.95 suggestea List

Line output, input levels as low as 15 mV rms
(47 kllohm) will result in an output of 1 mwW
nominal into a 600 ohm balanced line. Output
Jevel ad]ustable by internal pre-set level
control. Interfaces low level audio to RTTY

terminal unit or phone line that requires a 600
ohm balanced/unbalanced input. One 36"
phono to phono cable supplied. » Size: 4.5"L x
1.3"H x 25"W (11.4 x 3.3 x 6.4 cm). Weight:

.3 Ibs. (.14 kg).

540 Richard St.., Miamisburg, Ohio 45342, USA
Phone: (513) €66-2421 e Telex: 288-017
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The 2ATouch

ICOMS Extremely Popular Hand-Held System

ICOM's reliable, field-proven
IC-2A/2AT series has become the most
successful hand-held on the market.
Here are a few reasons why:

High versatility: 3 sizes of battery
packs easily slide on and off (providing

other power outputs and operating cycles).

Extremely compacf Fits in the palm of
your hand. .. onl
800 T/R channels, synthesized.

26inx 1.4 in x 6.5 in.

Excellent audio (iuality: Separate
speaker and mic built in. Output power:
1.5 watts high (with BP3), .15 watt
(battery-saving) low. Touch TonesPad
(2AT only).

Each IC-2A and IC2AT comes complete
with BP3 NiCd pak, AC wall charger,
flexible antenna, earphone, wrist strap,
and belt clip. . . all standard, at no
extra cost.

IC-2A
i” > ol
g . = IC-HM9 »
- Spegker/Mic
BC-30 >
Battery > '
Charge);s_: r— Leather Case
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oy 3 by IC-BP4
& ' S F ) = g Battery Case
IC-ML1 = = -BP3
144 MHz Booster i ( ! I Battery Pack
a N = 2
< Lo : Battery Pack
. .= IC.DE1
. L ICCP1 DC Regulator
M Cigarette Lighter
, -~ Cord_ S
IC-2AT > .
',7 i".-".\‘ -

2112 - 116th Avenue NE, Bellevue, WA 98004
3331 Towerwood Drive,_ Su@te 307, Dallas, TX 75234
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IC-GKL Solidstate Linear IC-720A 9 Band Xcvr w/General Coverage Rovr IC-720A Phon‘e Patch

IC-720A. ICOM:'’s Top of the Line HF System.

IC-720A. ICOM's full featured HF Xcvr...with ‘o Automatically bandswitches IC-2KL/AHI.

: t%t:;t*ﬁ line features: # 2 VFO's built-in standard.
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 Memories...one frequency per band.
o Compact size...only 3.7 in(H) x 9.5 in(W) x

- w0

IC-730. ICOM's Affordable Portble HF Xcvr.
Ideal for mobile/portable use with features found

in no other unit in such a compact size: ¢ 10.8 in(D).
® 8 bands Tx/Rx 80 - 10 meters broadbanded. : vor
e IF shift standa tuning optional. IC-AH1. 5 band automatic bandswitching
ez s g e PR mobile antenna for use with IC-720A, IC-701, or

® 200 watt PEP input...all solidstate.
e 2 VFO's built-in standard.

IC-730 (w/optional LDA unit).
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Jocelyn O’'Donnell WB2CMB
RD #2, Box 17
Wellsburg NY 14894

A Very “Special” Weekend

— hams help New York’s Special Olympics
run smoothly

he motto of the 1981
New York State Special
Olympics was “Let me win,
but if | cannot win, let me
be brave in the attempt”
and it had a very special
meaning to the Rookies
Amateur Radio Association
of Elmira Heights, New
York. This is our story of a
weekend for all to remem-
ber and the part amateur
radio played in this unprec-
edented event.
| suppose one might say
it all began with the 1980

Summer Games held in El-
mira, New York. The ama-
teur radio community was
approached to provide
communications for the
event. After much planning
and hard work, the 1980
games went on without a
hitch. In fact, the state com-
mittee was so pleased with
our. communication efforts
that they not only decided
to make amateur radio a
permanent part of the Spe-
cial Olympics, but also
elected to return to Elmira

Special Olympians are really special.
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for a second consecutive
summer. Never before in
Special Olympic history
had the event been repeat-
ed in the same town two
consecutive years.

Our goal now was not
just to provide communica-
tions, but to provide better
communications in 1981. In
order to do this, planning
for the June 13th weekend
began in October, 1980. Ev-
ery Wednesday evening for
the entire winter, Frank
Freeman WB2LMB could
be found at Elmira College,
meeting with the executive
committee of the Special
Olympics. Because an ama-
teur was asked to be a
member of the executive
committee, this enabled us
to provide more efficient
communications. Informa-
tion WB2LMB gained at
these planning sessions was
brought back to Jack
Daugherty WA2DGS, who
was in charge of organizing,
assigning, and scheduling
all volunteer amateurs and
equipment for the Rookies
and all area amateurs.

Our work for Saturday’s
event began Thursday eve-
ning, June 11th. There was
much to be done. Assem-
bling both two-meter net-
control stations became
first priority. A conference
room in the college campus
center was transformed in-
to communications head-
quarters. Meanwhile, a
crew was at Southside High
School pitching a 20-man
tent and tuning their new
80- and 40-meter bazookas.
When all the groundwork
was complete, a 32’ tower
and triband beam were
erected. Late Thursday eve-
ning, all equipment was in
readiness.

Friday morning came
quickly to those who
helped the previous eve-
ning, but by 7:30 am Bill
MeadeKA2BED officially
called the N3AQ .96/.36 re-
peater to Special Olympics
traffic status only. By 8:00
am, 25 hams were at their
assigned posts awaiting the
arrival of buses from all 36
areas of New York State



At the public address desk: WB2UOG, WA2F]M, KA2CLI,

and WA3EBG.

Meanwhile, various ama-
teurs were heard checking
with net control concerning
their weekend assignments
and last-minute scheduling
changes. It was really grati-
fying to see amateurs give
so freely of their time to
help, but to be staffed so
well and running by noon
Friday seemed really in-
credible, considering most
had to find a way to be ab-
sent from their places of
employment.

By 12:00 noon, along
with bus arrival came
K2GOO, a representative of
a New York City amateur ra-
dio club. Since amateur ra-
dio is now to be a perma-
nent part of the Special
Olympics, an amateur rep-
resentative from next year's
host city was sent to ob-
serve our operation and the
services that we provided

By 1:00 pm, buses were
arriving in a steady stream.
Hams posted at the exit of
the expressway stopped all
buses and they were
checked in with net control
and assigned courtesy cars
to follow through the city
to the college.

At 2:00 pm, the 26 mem-
bers of the executive com-
mittee had met with their
personal amateur commu-
nicators. This enabled all
members of the committee
to be in constant contact
with each other for discus-
sions of hundreds of last-
minute details. This chore

took communicators to
many areas, from Southside
High School to the Che-
mung County Airport.

By 6:30 pm, most of the
Olympians were settled in-
to their living quarters and
awaiting the evening’s ac-
tivities. By this time, roving
Red Cross teams had been
established and a commu-
nicator was assigned to
each team. A second net
was established on the
10/.70 repeater with net
control at the college
health center.

At 7:30 pm, the parade
began to progress through
downtown streets toward
the main campus for open-
ing ceremonies. Amateur
radio operators ran at the
beginning, middle, and end
of the parade to provide in-
formation on the parade’s
progress through the city
streets. Finally, the climax
of the parade arrived —the
torch bearer to light this
year’s Olympic torch. Close
behind was his communica-
tor, relating torch progress
to net control. Although
some of us had difficulty
keeping up with our assign-
ments, this had to be one of
the most difficult.

At 9:00 pm, news from
N3AQ, stationed at the air-
port, indicated that Gover-
nor Carey had indeed land-
ed and would be rapidly
proceeding by state-police
escort to the site of the
block dance on main cam-

A shot of the PA system, the low-band tent, and tower and
beam.

pus. After a few words to
the Olympians, he joined
the band in a dance with his
wife

By now, approximately
65 radio operators were
working in their assigned
areas. As the music of the
block dance rang in our
ears and the children
danced, our activity began
to wind down. One excep-
tion, however, was the com-
municators with the roving
first-aid crews

By 11:30 pm, cleanup
complete and all first-aid
crews relieved by the Elmi-
ra Fire Department para-
medics for their 11:00 pm to
7:00 am shift, the N3AQ
Rookies repeater was re-
leased for normal use.

All in all, the first day
went quite smoothly. One
lost athlete was found
quickly and there were only

a few minor medical prob-
lems— bellyaches and pre-
game butterflies.

To most amateurs who
worked Friday evening, Sat-
urday arrived too quickly.
At 65:00 am, personal com-
municators met with their
assigned executive commit-
tee officials. KA2BED once
again opened the .96/.36 re-
peater to official Special
Olympics net traffic, for ad-
ministrative messages.
Meanwhile, the .10/.70 re-
peater handled a net for sta-
tist.cal data and various
other traffic. Communica-
tors aided in loading the
many buses for the ride to
the games’ site.

.00 am saw all contes-
tants at the high school
awaiting the torch bearer’s
arrival from the college.
After a very touching cere-
mony and lighting of the

John N2AFW directing spectators to proper area.
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Some of the crowd at the 1981 Special Olympic Games.

torch, the games officially
began.

At this point, over 125
amateurs were involved in
the event, providing com-
munications with thou-
sands of dollars worth of
equipment. Of course, all
this was at no cost to the
Special Olympics and any
cost incurred was absorbed
by the Rookies as part of
their community service.

Was it all worth it? After
6 hours out in the blazing
sun, many may have won-
dered. This question was
quickly answered with the
smile of a winning athlete
as he proudly ran up to you
to show off the medals he
won. It definitely was all
worth it!

The 3:45 pm closing cere-
monies were followed by
the extinguishing of the

torch until next summer in
New York City. Bus loading
began for the return to the
college, and by 7:00 pm, all
were reloaded for the trip
to the victory dance at
Elmira College’s Murray
Center, eight miles away.
This dance was for the 1000
Olympians, 400 chaper-
ones, and over 1500 volun-
teers. By 8:30, the victory
dance was hopping. | per-
sonally don’t know where
they got all their energy.
We again supplied security
and first-aid communica-
tions.

By Saturday evening at
midnight with all the buses
back at the college, 85% of
the Olympics were over.
With nearly 4000 man-
hours of work behind us, we
still had to secure the nets
and get ready for tomor-
row.

Sunday morning at 8:00
am, the .96/.36 net traffic re-
sumed. Buses were checked
out as they left the bus

parking lot, loaded, and de-
parted from the dorms. By
12 noon, all participants
were on their way home.
What are our final
thoughts now that it is all
over? We would do it again
without a doubt. This was a
very satisfying and beauti-
ful experience. Not only
was it satisfying from a per-
sonal aspect, but also be-
cause of the banding to-
gether of all the amateurs
from the southern tier of
New York and the northern
tier of Pennsylvania for a
common cause. On a larger
scale, you saw people from
all walks of life in the com-
munity giving their time
and individual talents to
work together toward one
common goal: providing
the best Olympic Games
ever for the children. Ama-
teur radio operators were
proud to have done their
part for this common cause
and to have served their
community.
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DELTA—symbol of change—and the first HF transceiver
with all nine bands— offers more of the features you need
for these changing times.

Tennessee Technology Leads The Way,.

Today's operating demands the changes a DELTA station offers. All
nine HF bands in all solid-state design with optimized receiver
sensitivity and selectivity, 200 watt, 100% duty cycle no-tune
transmitter, QSK, VOX, PTT, ALC, Notch, Offset, and more. All in
a compact, ready-to-go-anywhere functional design that offers light
weight, thorough shielding, and operating ease. And a price that
permits affording the full complement of accessories. TEN-TEC put
it all together—in DELTA—for you.

For The Change in Bands.
DELTA with all nine bands—another TEN-TEC ‘‘first.” 160
through 10 meters, including the new 10, 18 and 24.5 MHz bands.
(Crystals optional for 18 & 24.5 MHz). DELTA is ready.

For The Change in Band Conditions.
Optimized design for the ideal balance between sensitivity (0.3 uV
for 10 dB S+N/N) and dynamic range (85 dB or better) plus
switchable 20 dB attenuator that puts you in control of even
extreme situations. No matter where you live or what power your
neighbor is running, DELTA can handle it.

Super selectivity permits narrowing DELTA bandpass to sult the
crowds. The four-position switch selects the standard 2.4 kHz SSB
filter, adds a section of the 4-stage active audio filter, cascades an
optional CW filter (for 14 poles of filtering), and cascades both
filters with 4 stages of audio filters to give you the passband window
you need with the virtually ultimate skirt selectivity required to knife
through strong adjacent signals.

Built-ins to quiet the world. A variable notch filter is standard on
DELTA. Vary from 200 to 3500 Hz to notch out interfering carriers
or CW signals to a depth of 50 dB or more. Offset tuning for
moving the receiver frequency +1 kHz to reach that DX or to fine
tune. “Hang’’ AGC to give you smoother receiver operation.

For The Change in Operating Styles.
Variety is the word for today, and DELTA offers it.
For a rag-chew with an old friend, 200 watts of SSB to the proven
solid-state amplifier (designed by the leader, TEN-TEC) with
built-in VOX and PTT.
For the fun of operating 200 watts CW with QSK—full, fast
break-in that makes CW a conversation, saves time, and opens a
window on DX.

Power up or down. Adjustable threshold ALC and drive let you
choose power levels with full ALC control.

DELTA accepts what you have, what you want. . . from separate
antennas to linears, transverters, remote VFO, 12 VDC, keyers and
more—ijust plug in

For The Change [n Lifestyles.

DELTA moves with you. ““At home” anywhere—on your operating
desk, in the field, on a boat, plane, camper, wherever. Its neat small
size (4%"h x 113%"w x 15"d) and light weight (12% Ibs.) make it a
good traveling companion. Yet corrpact as it is, DELTA panel size
and knob spacing make it comfortable to use hour after hour in
your home station.

For The Change In Economics.
These days, everyone wants more value for his money. And
DELTA offers it. More features and performance per dollar. Quality
that's American-made. Service you can count on. A solid
warranty—one year on the transceiver plus an extra five year
pro-rata warranty on the amplifier transistors. And low prices!

The DELTA Rig
Model 580 DELTA Transceiver ............ $869.00

Model 283 DELTA Remote VFO . .......... 189.00
Model 280 DELTA Power Supply .......... 169.00
Model 282, 250 Hz CW Filter ............. 50.00
Model 285, 500 Hz CW Filter ,............ 45.00
Model 234 RF Speech Processor .......... 139.00
Model 214 Electret Microphone ........... 39.00
Model 645 Dual Paddle Keyer............. 85.00
Other Optional Accessories
Model 670 Single Paddle Keyer ........... 39.00
Model 227 Antenna Tuner ................ 79.00

Isn’t it time for you to change? Check the DELTA rig at your dealer
or write for full details.

el

TEN-TEC .

SEVIERVILLE, TENNESSEE 37862

EXPORTAIIE LINCOLN AVE., CHICAGO. ILL. 60646



Tom Bowman WA3REY
4 Judy Drive, RD #3
Annville PA 17003

Getting Ready for the Real Thing

— emergency preparedness that works

We picked our way
carefully through
the staging area out onto
the open road. Clusters of

brightly-colored tents and
campers dotted the field.

Strapped in the passenger
seat of the open jeep, |
warned Dave WA3THB
whenever motorcycles
crossed close to us. It was a
hot, dry Memorial Day

Photos by WA3REY

The 146.04/.64 portable repeater atop Second Mountain.

Don WB3AXO (left) and Keith WA3UD].
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weekend at Fort Indian-
town Gap in southeastern
Pennsylvania. During the
seven years that we had
provided ham radio com-
munications for the motor-
cycle enduro, this was the
best weather we ever had.

Up ahead the road
straightened out as we ran
the length of the valley. A
thick plume of dust fol-
lowed us as Dave picked up
speed. The dust blocked my
sight of the ambulance fol-
lowing close behind. The
quick rise and fall of the
ambulance siren told me
that they were still with us.
Quick jabs of the siren
pierced the dust. | held on
tighter. | was on the edge of
my seat watching the road
and the front right wheel,
some three feet away. My
cameras swung wildly from
their neckstraps as Dave
turned onto Cold Springs
Road. The front tire whined
as we came out of the turn.

“It's got to be right up
ahead,” Dave yelled above
the siren, pointing towards
the base of the mountain.

“NCS, this is W3FEY,” the
portable repeater on top of
Second Mountain came to
life. “Request that they ex-
pedite that ambulance, Net
Control.” George, W3FEY
arrived at the scene of the
accident and gave us the lo-
cation. We were leading the
ambulance to a motorcycle
and car accident that hap-

pened a few minutes earlier
along the enduro route.

Up ahead, a tight knot of
people surrounded a downed
rider lying in brush along side
the road. Dave ran the jeep
into a field. The ambulance
passed us on our right. Grab-
bing cameras and HT, | fol-
lowed Dave and the ambu-
lance crew to the injured
rider. George was standing in
the road with an HT.

“W3FEY, this is Net Con-
trol.”
“This is W3FEY.”

“George, we got a re-
quest to get somebody
from the Trail Riders to go
up the road and block traf-
fic so we don’t have any-
more trouble” Net Con-
trol’s request was answered
as George and a rider head-
ed up the road.

“Hang in there, )ohn,
keep talking to me. Don't
go to sleep, John,” one of
the EMTs was saying as
they worked on the injured
rider. “Keep talking to us,
John. Don’t go to sleep,”
the EMT kept repeating
over and over again as they
loaded the rider into the
ambulance

This was the first of five
injuries on the enduro
course that day. Ham radio
directed each rescue.

Beginnings

In 1974, Jim Moore
W3ASA, then president of



Frank N3RZ stands next to his portable repeater, a .70/.30
220 repeater linked to the main .40/.64 machine to extend
coverage. The duplexer is in front seat, the machine and bat-
tery in the back, and the antenna is on the car roof.

the Valley Forge Trail
Riders (VFTR), persuaded a
few hams to help his club
provide communications
over the 100-mile enduro
route. The Moonshine En-
duro takes its name from
Moonshine Church, located
next to the staging area.

The enduro trail starts
from that staging area and
snakes its way up moun-
tains, across streams, and,
in general, takes the most
difficult, indirect route be-
tween start and finish lines
Jim repeatedly told us that
the enduro is not a race. In-
stead, it is a course marked
with paper arrows. Check-
points dot the course
Riders have a specified
time to travel from check-
point to checkpoint. They
are penalized for arriving
early or late. The VFTR
marks the riders’ time cards
as they arrive at each
checkpoint. Hams have one
basic job—communica-
tions. With 12 checkpoints
along the route and be-
tween 300 and 500 riders,
that means a lot of mes-
sages., Messages are either
emergency or routine. The
NCS directs the net from
the staging area.

After seven enduros, |'ve
come to some conclusions
about things that have
worked for us. A few of

them are technical; some of
them are operational. All of
them are common sense. |f
you are at all interested in
improving amateur emer-
gency communications,
stay with me. But don't
limit these ideas to enduros
only. They just might work
during the next Hurricane
Agnes or TMI

Technical

The first two years, we at-
tempted the impossible.
We tried to cover two
mountains and a valley on
.52 simplex. The VFTR laid
out 12 checkpoints over an
area about 10 miles long
and 5 miles wide. Not only
was the enduro route tough
for the riders, but it was
rough on rf. At times, |'ve
believed the VFTR purpose-
ly placed key checkpoints
in the rf shadow of a moun-
tain

My main complaint with
simplex operation over the
enduro course is that all sta-
tions cannot hear each
other all of the time. An
early-morning situation
might impact on stations
later in the day. For in-
stance, this year, course-di-
rection arrows were mali-
ciously removed early in
the enduro. By operating
through the repeater, all
checkpoints were aware of

Keith WA3UDJ at the starting line.

the situation throughout
the day. The other problem
with simplex operation is
the constant need for re-
lays. This takes time. The
NCS was located in the
staging area. When operat-
ing simplex, a relay station
had to repeat many of
NCS’s transmissions for out-
lying checkpoints. Solution:
Replace the relay station
with a repeater. Chances
are very good that if you
can get a ham into an area,
then you can also put a por-
table repeater there. You
might as well go first class
and use the repeater as the
relay. Put the ham some-
where else, where thinking
and decision making is re-
quired, such as at a check-
point.

People

"People’” also can be
read as "“volunteers.”” There
are 12 checkpoints with,
ideally, two hams to a
checkpoint and the NCS,
one ham for each of the am-
bulances, and one or two
hams to ride dirt bikes into
remote areas. That’s at least
30 volunteers! Find me 30
volunteers, all hams, willing
to give up one-third of their
Memorial Day weekend.
Sound impossible? It is, un-
less the event is really out-
standing and you under-
stand volunteers.

Ever wonder why the
ARRL has so little participa-
tion in its simulated emer-

gency tests or why the local
radio club has a bad turn-
out for weekly RACES nets?
And why does the local
emergency coordinator
have trouble filling out his
yearly activity report?
You‘ve all heard them com-
plain that hams are like
everyone else. They don't
want to get involved. They
say that hams are compla-
cent.

They are right.

Hams are complacent
about simulated emergen-
cies. Think about that.
Simulated emergencies. Do
you really get turned on by
the idea of a simulated hur-
ricane hitting Anytown,
USA? If you do, I've got this
nice piece of swamp land
I'd like to talk to you
about

The problem is that there
is very little that gets the
adrenalin flowing during a
simulation. That’s why
emergency tests and prac-
tice nets are failures. Why
not give your volunteers the
real thing—or at least a
chance that the real thing
might happen? If you can’t
find a motorcycle club with
an enduro, then find a po-
lice chief up to his armpits
in Halloween pranks. Or a
citizens’ crime watch pa-
trolling the neighborhood
with 100-mW CB HTs
(.. Hey! Want to see how
! can dial 911 through my
Wilson HT?”). The idea just
might catch on.
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Ron K3TZ}, middle, with white shirt, watches from a safe
distance as scores are marked by the checkpoint team.

I guess the greatest
simulation of them all is
Field Day. The club plans
all year long how it’s going
to be tops in the QST listing.
tverybody takes off that
weekend for the country
with emergency power
from real emergency gener-
ators. | think you get extra
points for that. Anyway,
when the 24-hour emergen-
cy is over, everybody packs
in the KWM2, the tribander,
and the empty beer cans
and heads home. Terrific
emergency preparedness.

The first thing | don't
understand, and I’'m sure
someone will help me, is
why are all those hams run-
ning to the country when
the emergency strikes? The
other thing | can’t quite fig-
ure out is if it’s such a great
emergency exercise, why

didn’t all those prepared
contesters help us back in
1972 when Hurricane Agnes
flooded the east coast dur-
ing Field Day weekend.

Let’s face it. Field Day is
a great contest, but it’s real-
ly only a simulation.

OK. You’ve got your en-
duro or crime watch or pub-
lic transportation Guardian
Angels and you are ready
for the real exercise. Now
you need people, pro-
nounced, ““volunteers.”
Two things are important
here. First, don’t limit your
exercise to club members
only. Find volunteers both
in and outside of clubs. Just
because a ham isn’t a joiner
doesn’t make him a bad
communicator. In the event
of an emergency, the guy is
a volunteer first and a club
member second. During
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TMI, the only prerequisite
was a valid ham license.
(“I’'ve got this great shift for
you in the Hershey Sports
Arena watching TMI evacu-
ees from midnight until 3:00
am! You can join the club
later.”)

Now for the second thing
about volunteers. There is
no faster way to turn off a
volunteer than to persuade
him to leave work early and
lose half a day’s pay. Then,
when he arrives on the
scene, let him stand there
with nothing to do. If you
request volunteers, make
sure that there is meaning-
ful work for them to do or
you probably just lost a fu-
ture resource.

Estimating the number of
people needed to do a job
is difficult. During TMI, | es-
timated wrong. | was a local
township CD director and |
requested five more people
than | actually needed to
help me evacuate a nursing
home. When the five volun-
teers arrived, the fire com-
pany had almost finished
carrying bedfast residents
into waiting ambulances.
The county CD director
saved me. He suggested
that | find substitute work
for those five people that
were kind enough to lose a
half-day’s wages. Those vol-
unteers did a great job
cleaning, carrying, and
loading cots from the nurs-
ing home onto waiting
trucks destined for the mass
care center. The task was
modified, but they donated
15 valuable manhours dur-
ing the emergency.

Operations

Our enduro taught me
one lesson | won’t forget. If
you are assigning hams to
checkpoints, give the guys a
break. Assign two-man
teams whenever possible.
Many times, such as in an
enduro, the terrain will be
unfamiliar and two hams
will work better than one.

Case in point: Three years
ago, at one of the enduro
checkpoints, the nicest-

looking 100-pound female
checkpoint crew person
was run over by 450 pounds
of enduro bike and rider.
This happened on one of
the many trails that criss-
cross the area. It wasn’t too
difficult to find the macad-
am road and to flag down
the ambulance. The hard
part was finding the right
turns to take to lead the am-
bulance back to the injury.
The trails all looked the
same to me!

After trying three wrong
trails, | called for help. Don
WB3AXO saved ham ra-
dio’s and my reputation
that day. He rode his dirt
bike along the enduro route
until he found the accident.
Then he talked me and the
ambulance into him. The
lesson is simple. Teams of
two hams in unfamiliar ter-
ritory work better than one
ham alone.

Let’s assume you’ve got
your teams and you are
ready to begin. Our opera-
tion isn't much different
than everyday repeater op-
eration. The big difference
is that the repeater is
closed. The NCS courteous-
ly tells stations outside the
event that the machine is
closed for the duration of
the project. All stations re-
quest permission to com-
municate with other net sta-
tions. This is about the only
formality needed to control
the net.

There are only two kinds
of traffic. emergency and
routine. We don’t use ARRL
message forms, nor do we
use standard texts. Sorry,
this is the real world. It's
much faster saying it and, if
required, repeating it, than
sitting down at a check-
point and composing a mes-
sage, counting the words,
assigning the priority and
handling instructions, etc.
That stuff is great for 75
phone nets but it sure isn’t
needed on a 2-meter FM re-
peater.

And remember, good
ham operation is measured
by only one thing, effective



Accident! Dave checks location on map (WA3THB in

center).

communications. From the
beginning, everyone is
briefed on the mission. We
are there for one reason and
that is to communicate. We
don’t put arrows up on
trails, pick up wrecked
bikes, or mark score cards.
The same thing applies to
other artivities. If you are
working with a crime
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te-

watch, you don’t appre-
hend criminals. That’s
police work. In short, we
are communicators.

Have Fun

I’'m afraid to this point
I’ve been pretty serious

Acc:dent' Dave WA3THB holding blue bag and HT as am-
bulance crew prepares to load.

event you choose, it just
has to expand vyour life.
Seven years ago, | thought
dirt-bike riders were trou-
blemakers—a little lower
than the Hell’s Angels and a
little higher than Pagans.
Wrong again. They’re fami-
ly people. And they have

For one day, you mix with
all kinds of people. There’s
time to swap ham stories
and time to learn about
motorbikes. But when it’s
all over, the best thing is
that good feeling from a job
well done that comes back
to you every time you

i MARK 3
! $205
® 144-148 MHz

available

other accessories.

w See List of Advertisers on page 114

® 15 watts
¢ 12 channels—crystal controlled
e Speclal modifications for CAP & MARS

Phone (717) 299-7221 today to place your
order or to request a detailed brochure
describing this transcelver and related
| power supplies, antennas, amplifiers and

about injuries and nets and
things. But there is a fun
side to it all. Whatever

remember last year’s en-
duro. B

fun. That’s the other nice
thing about these activities.

TakeitfromMa:lnerd...T

“you’ll have T
best matched pair
in town!”

Matching your antenna and transmitter
requires the accuracy of our 1000-A RF
Wattmeter for serious DXing. Trimming your
antenna for the frequency you're working
ensures you'll get maximum power out and minimum
reflected power back. Get more reach with the best
matched pair in town.

You can depend on Dielectric,
THE MAINE SOURCE " for
2-year-warranted RF products
quality meters, couplers
and loads.

Call us for more information and the name of
your nearest dealer.

i

New England integrity and craftamanship
. . as traditional as Maine Lobster.

DIELECTRIC COVIMUNICATIONS

A UNIT OF GENERAL SIGNAL
Raymond, Maine 04071 USA [ 807-688-4888 [/ 800-341-8678 /| TWX 710-228-6880

©1981 Dielectric Communications

We're a Courage Center
HANDI-HAM supporter.

)
Mq(;ommumuhons Corp » 13 4 ] ’ li

1911 Old Homestead Lane « Lancaster, PA 17601

*Special quantity pricing is available on the
MARK 3 transceiver. Get your group together
and call for a quote on your requirements.
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Paul Grupp KATLR
73 Magazine Staff

Yaesu has been produc-
ing shortwave general-
coverage receivers for
some time now, and their
latest offering, the FRG-
7700, obviously benefits
from that experience. This
machine represents a seri-
ous attempt to produce a
receiver that is free of the
shortcomings that plague
many similar units, an at-
tempt which largely ap-
pears to have succeeded!
With no further ado, let’s
look at what the Yaesu has
to offer.

The Features

The FRG-7700 is a PLL
synthesizer-controlled re-

The FRG-7700
General-Coverage Receiver

— a first-rate rig for the shortwave bands

ceiver, boasting upconver-
sion to a first i-f at 48 MHz.
It covers the entire spec-
trum between 150 kHz and
299 MHz in one-MHz steps.
For convenience, there are
ten additional positions on
the bandswitch for the ham
bands. Both digital and ana-
log readouts are provided
and bandspread (tuning
rate) is good for a receiver
of this type. The tuning
knob covers about 40 kHz
per revolution, and all tun-
ing is accomplished with a
single tuning knob—gone
are those irritating second-
ary controls that plagued
early general-coverage re-
ceivers.

One of six bandpass fil-
ters is diode-selected by
the bandswitch, allowing
Yaesu to dispense with pre-
selector and peaking con-
trols. A 12-frequency mem-
ory is available as an op-
tion, which allows frequen-
cies to be dialed up with the
main tuning knob, stored
with the push of a button,
and recalled at will with the
12-position rotary M CH
switch. A fine-tuning con-
trol with a range of about
four kHz is provided for
these memory channels.

A rotary switch selects
mode: FM, LSB, USB, and
AM. Three levels of selec-
tivity are provided in the

The FRG-7700 general-coverage receiver.
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AM mode—2.7, 6, and 12
kHz at the —6-dB points.
Selectivity in the SSB
modes is rated at 2.7 kHz,
and for FM it’s 15 kHz. CW
signals are tuned in either
of the sideband modes, us-
ing the 2.7-kHz filter.

Other useful items found
on the front panel include
rotary attenuator, noise
blanker on/off switch, vol-
ume and tone controls, agc
fast/slow switch, panel-light
dimmer switch, squelch for
FM, two audio output jacks,
and a speaker.

A 12-hour clock is includ-
ed in the 7700’s circuitry,
and a number of front-pan-
el switches are devoted to
its various functions. These
are clustered in the upper
right-hand corner, and pro-
vide for setting the radio’s
on and off times. A count-
down “sleep” timer allows
you to program the radio to
shut down after a period of
up to 59 minutes. Time is
displayed with the same
readout as the frequency
display, and a switch se-
lects display of either one.
Since the clock display can
be left on while the rest of
the radio is shut off, the
FRG-7700 is an exotic but
practical substitute for the
more mundane AM/FM
clock radio.

Rear-panel options are

Continued on page 121



Introducing
the first fully
programmable

Store
commands,
as well as text.

for automatic execution

The Heathkit uMatic Memory Keyer’s custom
microprocessor stores up to 240 characters of
text or commands. Variable-length buffers elim-
inate wasted memory space. “Command strings”
allow text to be stored in several buffers, then
strung together in any sequance for most effi-
cient use of memory. Command strings can
also select speed, weight, spacing and auto-
repeat count.

No external key to buy

Integral capacitive “touch” paddles unplug and
store in their own compartment inside the Keyer
when not in use. Left handed? A touch of the key-
pad and the paddies are reversed. Choose any
speed between 1 and 99 words per minute, and
any of 11 weight settings. Special rear-panel jack
connects mechanical paddle.

Great code practice machine, too

A “practice” mode sends random code groups of
random length and selectable types for a total of

w-—e us
|

.~ See List of Advertisers on page 114

keyer

6,400 different practice sessIoOfiE
Each sequence sends approximately 3,000
characters before repeating.

Other features:

Built-in sidetone oscillator anc speaker have
pitch and volume controls. Phorie jack and ear-
phone are included for private listening. Complete
details on the great new uMatic Memory Keyer
are in the latest Heathkit Catalog. Or see it at
your nearby Heathkit Electronic Center.

Send for free catalog
Write to Heath Company,

Dept. 011-814, Bentcn Harbor, M1,
In Canada, contact Heath Company,
1480 Dundas Street E., Miss,ssauga, ONT L4X 2R7

Visit your Heathkit Store

b\ . “om gl Where Heathkit
Pyt B e products are
=3 % displayed, sold
and serviced.

<, See your telephone

' white pages for locations.

* Units of Veritechnology

s ! c ® Electronics Corporation in the U

»303
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MSB-1 AUDIO FILTER

SSB/CW/RTTY [~ "~

$84.95 O:s 00 O 0o

LUV TR T B 1T 1 wa W

FLP = 300-3000 Hz.
FBP = 300-3000 Hz.
Bandwidth-Less than 75 Hz. to greater than 1500 Hz.

Tunable Notch Filter F Notch = 3003000 Hz.. Notch depth-50 dB .
6-Pole Fixed Highpass FHP = 300 Hz.
Audio Amplifier 1 Watt ?

12.13 VDC @300 MA ——
110 Vac with optional adapter ($8.95)

ORDER TODAY. If not completely satisfied, return within 15 days for a prompt refund (less shipping and hand
ling). Add $2.50 shipping and handling. SEND TODAY for complete list of products. Dealer inquiries welcome.

434 M&M ELECTRONICS, INC.

F - ———
Give Us Your
Tired Arms,

Your Poor
Coverage i

the American Dream i) 4

A complete line of range y.s
extending equipment for
2-meter hand-helds
See Your VoCom Dealer
Today and Try Our

oGain Antennas
ePower Amplifiers
o “Ugly Ducks”

8-Pole Tunable Lowpass Filter

Tunable Bandpass Filter

Power Requirements

wilhy ~
40

; lg!!.’j l!'!;"
Al

2, ," ‘,%
A
radio dealer or direct from:

|
V”(/“m 65 East Palatine Road, Suite 103, Prospect Heights, IL 60070

PRODUCTS CORPORATION (312) 459-3680
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Organize your shack with a
CLUTTERFREE MODULAR
CONSOLE $203.35

* Large, 42" Hx 57" W x 29D

* Strong groove-construction

* Mar-resistant wood grain finish
* Options, drawers & face plate
* For ham or home computer

* Visa and Master Charge

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 759-1611, 3

PHASE II
TWIN ANTENNA

® SUPERBO-POUNO, 100- MPH GRAY MAG

\
“E/ NETIC MOUNT WITH MYLAR BASE

® 5/8 WAVE FOR P':':’ASE 11 SIGNAL
* AND *

® 1/4 WAVE FOR CLOSE-IN AND RE-

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

® BOTH ANTENNAS ARE FREQUENCY
AOJUSTABLE

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

® MAOE IN USA
INTRODUCTORY PRICE:

| $29,95

COMPARE!
TWO ANTENNAS FOR THE PRICE OF ONE!

AMATEUR-WHOLESALE ELECTRONICS
8817 SW. 1291th Terrace, Mlami Florida 33176
Telephone (305) 233-3631 - Telex: 80-3356

HDURS: 9 - 5 Monday thru Frigay
o US DISTRIBUTDR « DEALER INQUIRIES INVITED

=

O R

800-327-3102



BLAZING THE FRONTIER OF
' MICROCOMPUTER

OMMUNICATIONS

SUPERIOR
COMMERCIAL GRADE
2-METER FM TRANSCEIVER

S 4

FALL SALE

A

FREE PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

- B MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and temsmit142.000 1 149.995 MHz in selectable steps of5 or 10 kHz.
COMPARE

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

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

< AUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key s
pressed, a briaf musical tone indicates positive entry into the microcomputer.
COMPARE

. PUSHBUTTDN FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selected by buttons on the frant panel or microphone.

. 8 CHANNEL MEMORY: Each memory channel s regrogrammable and stores
the frequency and oftset. Memory Is backed up by a NICAD battery when
power is removed

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

. MEMORY SCAN: Memory channels may be continuously scanned for quick
focation of a busy or vacart frequency.

. PROGRAMMABLE BAND SCAN: Any section of the band may be scanned in
steps of 5 or 1 0 kHz. Scan limits are easily reprogrammed.

.~ DISCRIMIKATOR SCAN GONTROL (AZDEN EXCLUSIVE PATENT): The

scanner staps by sensing the ¢hannel center, so the unit aiways lands on the
oone!cl frequency: COMPARE this with other units that claim to scan in 5-kHz
steps!
FHREE SCAN MODES WITH AUTO RESUME: “Sampling” mode pauses at
busy channeis, then resumes. “Busy mode stops at a busy channel, then
resumes shortly after frequency clears. “Vacant” mode stops at a vacant
channel and resumes when signal appears. If desired, auto resume may be
prevented by pressing one button. COMPARE!

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

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

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

. NON-STANDARD OFFSETS: Three accesson offsets can be obtained for
CAP/MARS or unusual repeater splits, CAP ar:d Alr Force MARS splits are
BUILT INt COMPARE!

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

use.

. GREEN FREQUENCY DISPLAY: Frequency rumeral$ are green LEDs for
superior visibility.

« RECEIVER OFFSET: A channel lock switch allcws monitoring of the repeater
input frequency. COMPAR

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

« ILLUMINATED KEYBOARD: Keyboard backlighting allows it 1o be seen at
night.

. TRUE FM, NOT PHASE MODULATION: Trarsmitted audio quality is op-
timized by the same high standard of designandconstruction as is foundin the
receiver. The microphone amplifier and compres sion circuits offer intelligibility
second 1o none.

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

« ACCESSORIES: CS-ECK 15-foot remote cable $35.00. CS-6R 6-amp ac
power supply .. . $59.95. CS-AS remote speaker ... $18.00. CS-TTK touch-
tone® microphone kit (wired and tested) ... $39.95.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE
8817 S.W. 129th Tereace, Miami, Florida 33176 [l z 7 _

HOURS: 9 - 5 Monday thru Friday . ‘ - 800-32 .31 02
- US DISTRIBUTOR. DEALER INQUIRIES INVITED

Telephone (305) 233-3631 » Telex: 80-3356
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



Tom Bowman WA3REY
4 Judy Drive, RD #3
Annville PA 17003

— maybe you need to try crossband DXing

. was enjoying “the best
“cup of coffee in Pine
Crove,”” according to
Denny Gibson K3SLG. It
was one of those cold Jan-
uary mornings when you
drink 3 cups of coffee just
to put off that inevitable

walk to the truck. Lehman’s
Luncheonette was warm
and friendly in the small
Pennsylvania coal region
town. Denny and | talked
about converting the Re-
gency high-band transmit-
ter on the table in front of

Denny K3SLG shortens a CB antenna to 10 meters.
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us to use in the Palmyra
repeater. After the third cup
of coffee, | picked up Den-
ny’s lcom IC-2AT HT and
looked it over closely.

”Dial up 145.25 and try
it,” Denny suggested. The
thumbwheels clicked in
place showing "5.25” on
top of the HT. A full-
quieting kerchunk came
back in reply to the Icom
push-to-talk switch.

”So where’s the new re-
peater?” | asked, a little
puzzled. For as long as |
had operated 2-meter FM,
Pine Grove was famous for
having one of the best re-
peaters in the area. The
146.64-MHz machine had
been operating on nearby

I0-METER ANTENNA
(29.55 MHz INPUT)

Blue Mountain for the past
7 vyears. Denny was the
owner of that repeater and
was responsible for putting
Pine Grove on many a
ham’s map through the re-
peater’s reliable service and
friendly operation. Now
there apparently was a new
subband repeater some-
where close by and my
curiosity was growing.

"Where’s the new
machine, Denny?”’ | said im-
patiently.

“Across the street in my
basement,” he smiled. “iIt’s
all clip leads and parts lying
on the bench right now, but
I want to package it and put
it up on the mountain
alongside the 64 repeater.”

2-METER ANTENNA
(143.25 MHz OUT)

10-METER
RECEIVER

LOGIC
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R
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Fig. 1. Pine Grove 2/10-meter crossband repeater.



Denny K3SLG checks 10-meter FM with an Azden rig.

Denny went on to explain
that it was linked to a
10-meter repeater and had
been on the air for about a
week.

Somewhere in the back
of my mind | remembered
Don Yorty WB3AXO talking
about converting a low-
band RCA Supercarfone to
10-meter FM.

“The output is down at
Don’s house. He’s using a
Carfone on 29.65 MHz into
a cutdown CB antenna,’”
Denny added. “It runs
about 100 Watts from a pair
of 6146s.”

Don lives a few miles
east of Hershey, Pennsyl-
vania, about 15 air miles
south of Pine Grove.

| have the receiver strip
from the Carfone on my
workbench. We're using my
tribander for the 10-meter
receiver antenna.” Denny
went on to describe the rest
of the equipment. The 10-
meter receiver was tied into
a Standard 2-meter repeater
and duplexer.

“We worked Germany,
Sweden, England, and the
Scottish Highlands through
it since it’s been on the air,”
Denny answered. He must
have been reading my
mind, | thought.

As we talked, the Icom
2AT kerchunked randomly
on what sounded like noise
bursts.

“Thats something on the
10-meter input” Denny ex-
plained. “It comes and goes
when the band is open.”

But so far | didn’t hear
any Germany or Sweden.
Just a sweeping carrier go-
ing across the 10-meter in-
put. Oh well, | thought, to
each his own or something
like that. 1 guess it’s the va-
riety that makes ham radio
interesting. No sense in get-
ting all excited about DX on
a 2-meter repeater, | con-
cluded as 1 handed the HT
back to Denny.

| picked up the Regency
transceiver and headed
across the street in the cold
January morning. Turning
my truck around 1 picked
up Interstate 81 and started
the long drive home. What
the heck, | thought, | might
as well dial up the new re-
peater and see how far out
on the interstate | can hear
the machine.

On 145.25 MHz the static
bursts were replaced by a
QSO. WA3YMU was work-
ing a station in Scotland
The Scottish GM4 station
mentioned how glad he was
to hear that our 52 hostages
had been freed. He talked
about how closely Europe
had followed the whole or-
deal.

Somewhere out there on
the interstate, that QSO
sparked new interest in me.
Things had been going
downhill in my ham radio
hobby ever since my Nov-
ice days. | can still remem-
ber how exciting it was to
work stations using CW
with my old DX-20 and

Close-up view of the 10-meter receiver and the Standard re-
peater with K3SLG.

HR-10 receiver back when |
was a WN3. After | got the
Advanced ticket, my new
TS-520, and some FM gear,
things began to cool down.

But here | was again, feel-
ing just as pumped up as
when | was working stations
on the Novice bands. This
was something really differ-
ent. Ham radio was unique
again. Here was the chance
of working Europe from my
Datsun truck on the inter-
state. Or maybe even tak-
ing my Wilson HT to work
some morning and sitting
down at my desk and mon-
itoring 145.25.

I’d be cool about it. I’'d
just let the HT sit there on
my desk and wait for the
band to open. The guys in
the office would ask where
that station was from and
I'd say, “Oh, that's Tom
over in Aberdeen, Scot-
land.” Or maybe it would
be Klaus in Denmark. Any-
way, I’d pick up the HT and
work Sweden or Denmark
or Scotland right there from
my desk.

| woke up at the next exit
and turned around, headed
back to Pine Grove. | want-
ed to learn more about this
new crossband repeater.

A Closer Look at the
Repeater

A glance at Fig. 1 shows
what | learned about Pine
Grove’s 2-meter/10-meter
crossband repeater. The
equipment at the top of the

diagram is located at
K3SLG’s home in Pine
Grove. The 10-meter re-
ceiver is an old tube strip
from an RCA Supercarfone.
The 2-meter repeater is a
Standard repeater with a
duplexer connected to a
2-meter antenna on Den-
ny’s backyard tower. A link
transmitter sends the signal
to be repeated on 10 meters
to Don WB3AXO, whose
station is 15 miles away.

The 10-meter output at
Don’s home is quite simple.
A link receiver picks up the
Pine Grove signal and cou-
ples it through a COR into
the 10-meter transmitter.
Don converted the trans-
mitter strip of the lowband
Carfone to 29.65 MHz. The
transmitter antenna is a $22
Channel Master 1/2-wave
CB antenna cut down to 10
meters. It stands on top of
Don’s TV antenna tower.

The entire 10-meter
transmitter package is
about 2 feet high and sits
neatly in a cabinet in the
corner of Don’s living room
about 4 feet away from his
wife’s TV set.

Don invited me to his
house one evening to show
me the package. As he
tuned up the transmitter, he
pointed to the needle on
the wattmeter as it came to
rest on the 100-Watt mark.
Don’s wife sat next to him
watching Buck Rogers’ lat-
est adventure on the TV,
oblivious to the whole tune-
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“Communications via 10 and 2 FM,” 10-meter Carfone re-

ceiver, lcom 2AT.

Don WB3AXO with 10-meter Carfone transmitter.

up procedure. Obviously
the 6146s caused no TVI.

Back to the top of Fig. 1,
the block marked ‘10-
meter COR” is the heart of
the Pine Grove repeater
system. The 10-meter COR
looks into the 10-meter
receiver squelch circuit.
When it sees a 10-meter
signal it closes a relay. That
relay does 2 things.

First, it turns on the
2-meter transmitter by
grounding the PTT line in
the 2-meter repeater. The
relay also couples 10-meter
received audio into the
2-meter repeater transmit-
ter.

When the 2-meter repeat-
er receiver picks up a
signal, the 2-meter repeater
COR turns on the 2-meter
repeater transmitter. At the
same time, the 2-meter re-
peater COR sends a logic

signal back to the 10-meter
COR. The relay cuts off
audio from the 10-meter re-
ceiver. This prevents ran-
dom noise from being re-
peated along with 2-meter
audio. The action of the 2
CORs gives priority to
2-meter signals over
10-meter signals in the Pine
Grove system.

The 10-meter COR used
at Pine Grove was taken
from a GE Master Pro
4-channel scan head. Any
similar COR could be used
that turns on when the
10-meter receiver sees a sig-
nal.

Problems on 10 FM

Back in Pine Grove, Den-
ny told me about some of
the misadventures he ran
into while putting the new
machine on the air.

Finding a 2-meter fre-
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quency was relatively sim-
ple. Denny searched the
2-meter band using his Ken-
wood 7800. It was obvious
that the only choices fell in
the new repeater subband.
Denny called Joe WA3GMS,
the area frequency coordi-
nator, and talked over a list
of 4 proposed frequencies.
They agreed on 145.25 MHz
for the 2-meter output with
a standard input down 600
kHz. Finding the 10-meter
pair was a little more diffi-
cult.

At the suggestion of a
local ham, Denny and Don
chose 29.64 MHz for the re-
peater output with a stan-
dard input down 100 kHz on
2955 MHz. The crystals
were ordered for both re-
peaters and tune-up and
testing began in early De-
cember. The repeaters were
linked and on the air for 2
days when Denny remem-
bers a short QSO he had
with a veteran 10-meter FM
user.

“It was our second day of
operation on crossband.
This W7 came on just as |
was signing clear with a
local station through the
2-meter side of the repeater.
| asked the local to pick up
the W7 because | had to get
to work.

“The W7 said, ‘
want you, K3SLG’

“So | asked what | could
do for him. He told me in no
uncertain words. | can still
remember. He said, ‘Hey,
old man, where are your
brains?’

“| asked him if he‘d care
to explain what he meant.
He said, ‘I don‘t know
where your brains are . .
You’re on a well-established
repeater frequency. Since
YOu guys came on we can’t
work through the Metro-
plex repeater.’

No, |

“We told him we under-
stood now after some
10-meter operation that
29.64 MHz is probably the
most crowded 10-meter fre-
quency and that we
planned to move. . .that
we were only testing. But

that really didn’t seem to
satisfy him.”

It was clear early on that
finding a good 10-meter
pair was going to be much
more difficult than finding
frequencies on 2 meters.
For one thing, Denny found
no rigid band plan as on 2
meters.

There are 2 acknowl-
edged simplex frequencies
on 10 FM, 295 and 296
MHz. Four repeater pairs
round out the band plan:
2962 MHz, 29.64 MHz,
29.66 MHz, and 29.68 MHz
with respective inputs 100
kHz down on 52, .54, .56,
and 29.58 MHz. But with a
little more listening, repeat-
ers were also found on
10-kHz splits.

“The repeater pairs given
in the band plan were too
crowded already for us to
fitin. .. Denny noted. “So
it was like using a shoe
horn. We squeezed in on
29.65 MHz and have been
having good luck there.”

Denny looks at coordi-
nating 10 FM as pretty
much an impossible job
because of the band condi-
tions.

““What you probably
wouldn’t tolerate on 2
meters you shrug off on
10-repeater overlaps,
heterodynes and simplex
operation on the repeater
inputs. Coordination on 10
meters has been set at 1500
miles. That's half way
across the country. If you
take 4 repeater pairs like
they have set up and spread
them across the country,
that gives you very few re-
peaters.

“That's why we moved to
29.65 MHz,” Denny con-
cluded.

The new crossband re-
peater’s problems didn’t
end with the new frequen-
Cy. A carrier sweeping
across the 10-meter band
keys up the repeater on a
random basis. Denny and
Don found that not only
Pine Grove but also other
east coast repeaters were
being hit by the carrier.



Denny described it to me
as . an erratic series of
transmissions like someone
coming on frequency with
multiple key-ups. The car-
rier remains there for a sec-
ond or so, then disappears.
Sometimes it sounds like a
gunshot.”

K3SLG calls the sweep-
ing carrier the repeater’s
number one problem. Tom
GM4HIG in Aberdeen,
Scotland, hears it in Europe
and terms it “a propagation
phenomenon.” Operators
aren’t at all sure if it is
related to the Russian
woodpecker. Ski W5MYH
in Truth or Consequences,
New Mexico, reports hear-
ing the sweeping carrier on
other east coast 10-meter
repeaters.

Denny has considered
building a delay into the re-
peater to prevent the key-
ups but concluded that the
variable length of time the
carrier stays on frequency
would probably make the
delay useless.

Equipment for 10 FM

Listening to stations us-
ing the 10-meter side of the
repeater reveals quite a mix
of rigs. I’'ve heard many
Yaesu FT-901s, especially
from Europe. The Azden
PCS-2800 is another very
popular rig used here in the
states. The preprogrammed
—100-kHz offset makes the
rig as easy to use as my
Clegg FM-28 on 2 meters.

gaw ~Tay

I've heard of some hams
in the York, Pennsylvania,
area that have made a club
project of 10 FM. It looks
like the Pierce-Simpson
Tiger 40A is the rig they like
to convert. One of their
members has a kit available
to convert the 40-channel
CB rigs to FM. | understand
that the kit includes FM
limiting and improved
squelch action. More about
the conversion as it be-
comes available.

For the present, | plan to
operate through the 2-me-
ter side of the repeater by
using my Clegg FM-28. |
can’t forget my Wilson HT
either. | have a set of
crystals ordered. As soon as
they come I'll be working
Europe from my desk at
work

What's Ahead

Denny tells me that the
next step in the crossband
repeater’s growth is getting
it out of his basement and
up on the mountain along-
side the 146.64-MHz re-
peater. When that happens,
the 145.25-MHz subband
repeater and the 10-meter
receiver will be housed on
the mountaintop.

The final move will bring
the 10-meter transmitter

from WB3AXQ’s home up
onto the mountain. Denny
is negotiating for space ata
site about a mile east of the
present 64 repeater. He be-
lieves that should provide
enough horizontal separa-

8-POLE
Crystal Filters |

> _a

Driver & Final Kit

12BY7A 1 pc.

P.O. Box 2876
Torrance, CA 90509

»312

tion between transmitter
and receiver to avoid de-
sense. The two sites should
be close enough, however,
to provide a balanced 10-
meter repeater for local
hams working through the
10-meter side.

The whole system has
been designed with sim-
plicity in mind. The cross-

YAESU USE KENWOOD US
Driver & Final Kit

ONLY $15.00 ONLY $18.80 Eimac 3-500Z
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band repeater is open. No
special tone control is re-
quired to use it.

In K3SLG’s words, the
crossband repeater ”
gives the 2-meter hand-held
or mobile operator the ca-
pabi ity to work the world.
It really gives ham radio an
edge when compared with
other radio services.”ll

Left to right: Denny K3SLG, Don Melnicove, and Dave
Lehman WA3ZEG gather in Lehman’s Luncheonette to dis-
cuss 10-meter DX through the crossband machine.

Icom 2AT works Europe through the crossband repeater.
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Ralph G. Swanson WB6]B|
506 Hilda Court
Anaheim CA 92806

f you are wondering what

the relationship between
hams and balloons is, read
on.

It all started in 1979 when
Dr. Tom Heinsheimer, an
aerospace scientist with a
sincere love of ballooning,
according to Nate Bright-
man K6OSC, decided to re-
vive the once-famous Gor-
don Bennett International
Cup Race. The race con-
tinued with great popularity
through the years 1906 to
1938. World War |l
quenched the race and
nothing was done until 1979
when Dr. Heinsheimer
caused its revival. Enter am-
ateur radio!

Nate was approached by

A Lot of Hot Air

— keeping balloons aloft

Dr. Heinsheimer to provide
help with the logistics. Keep-
ing track of eighteen bal-
loons that might go any-
where strongly suggested a
widespread communica-
tions group. The Associated
Radio Amateurs of Long
Beach (ARALB) was chal-
lenged to the task and the
wheels were set in motion.
The Queen Mary W6RO,
was the Net Control Station.
W6RO is also the club sta-
tion of the ARALB. Ron
Boan AK6Y, the Emergency
Coordinator of the Llong
Beach section of Los Ange-
les County, organized many
volunteers to help with the
tremendous number of tasks
to be done. Since Mile
Square Park in Orange

Launch-site communications for the Gordon Bennett Inter-
national Cup Race were headed up by Ron AK6Y from his
RV.
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County, an old Marine
Corps Air Station, was cho-
sen for the launch site for
the 1980 race, the Orange
County amateur radio clubs
filled many of the positions
as launch control check-
points, net control opera-
tors, and observers.

This year, 1981, the race
expanded under the leader-
ship of Ron Boan, myself,
and Joe Brown W6UBQ,
SEC of Riverside and San
Bernardino counties ARES
groups. Two objectives
were put to the test. The first
objective, of course, was to
provide communications for
the race. The second was to
handle the traffic, assign the
personnel, etc., in the for-
mat of an ARES drill.

Mile Square Park was the
starting point of the com-
munications. Their assign-
ment was to report via
145.52 simplex the actual
time of launch of the bal-
loons, or if there was a.mal-
function and delay, to report
that also to net control.
Since the balloons were to
start launching at about
0900 on Saturday, April 25,
everybody was in position
and ready to start communi-
cations at 0600.

Some of the operators that
helped at Mile Square Park
on Saturday morning were:
Al KA®6ll), Glenn N6AFZ,
Carol KABJMW, Walt
WB6RQT, Bob KE6C, Hec-
tor WB6WLB, Scott KE6B,

Next to the RV command center was the Orange County
Sheriff’s Department who maintained contact with the hams
for emergency coordination.



The eventual winner, Benihana, from Japan. Each balloon
used an individual launch pad.

Chuck KD6BX, Rosie
WDG6ERM, Jim KB6EX, John
WAG6HI), Chuck WB6ZAL,
Dan WD6AWG, George
N6AWF, Bob KA6CSS, Herb
WB6USF, Paul N6DWR,
Ken N6CCE, Bart W6CKT,
Frank WB6JBV, Chuck
WB6QKW, and Bob K6PHE.
Ron AK6Y headed up the
park operators from his RV.
The various support groups,
such as the Orange County
Sheriff's Department, kept in
constant touch with the
hams in case of unexpected
landings in the nearby area.
| might mention at this
time that the Keller Peak
Repeater, WB6FUB/R,
which has a fantastic cover-
age of southern California,
was turned over to the Bal-
loon Race to provide the
widespread communica-
tions link out of the park to
net control and the observ-
ers. WB6FUB/R repeater is
basically an ARES machine
and its use provided an exer-
cise in its coverage and the
discipline of its users.

Net control, which inter-
faced Mile Square Park to
the rest of the world, was lo-
cated at the Orange County
Communications Center lo-
cated in the City of Orange,
California, some 8 or 9 miles
east of the Park. From this
point, the launch informa-
tion provided by the Park,
such as balloon colors,
markings, and headings,
were transmitted through
the repeater to the observ-

ers. They used both repeater
frequencies of 146.985 and
223.80 MHz.

The hams manning net
control over the weekend
were: Don WB6GBW, Tom
KA6MZN, Willis WB6WHT,
Alex W6RE, Bob WAGSKE,
judi WB6SKE, Maggy
KA6CVQ, Tom WG6HT,
Sherwood WD6CZE, Ed
N6AEY, Fred K6KNC, Bill
KB6HK, Judy KAG6FBI,
Gerald W6PCI, Frank
KA6BUX, Bob KD6CF, Gor-
don W6SGI, Bob KD6DA,
Rosemarie N6BCY, Mark
KJ6H, Pat KAGENG, Bob
WBG6FCP, Archie WD6CSL,
Al KA6BNI, Lyle N6LB,
Esther WABUBU, and Bill
W6TNR.

Since the balloons were
intending to travel long dis-
tances, contact between our
net control in Orange Coun-
ty and California’s neighbor-
ing states was essential. The
amateur radio station of
K6RTR has a phenomenal
"hot spot’’ for a straight shot
to the Kingman, Arizona,
repeater, WR7AEL. Del
K6RTR, along with Ernie
WAB6FOW, Robin KA6HNY,
and John KA6HRK provided
this link to net control.

The prevailing winds
across Orange County are
marine onshore breezes
from the Pacific Ocean to-
ward the east. Since the bal-
loons can be controlled only
up and down, they are at the
mercy of the wind direction.
This means that the balloons

Sandi WA6WZN, Herm K6TSM, and Jim W6PCM “man-

ning” two meters.

Activity at the Orange County Communications Center.

must gain sufficient altitude
in a relatively short distance
to clear the tops of the
Chino Hills and eventually
the San Gabriel mountains.
The San Gabriels reach
7,000 to 10,000 feet in cer-
tain locations. The chance
that a balloon might not
clear a hill or mountain
made it mandatory that ob-
servers be stationed at the
high points to watch for un-
scheduled landings.
Observers were stationed
at strategic high points
throughout Orange, River-
side, and San Bernardino
counties. The following
hams headed for the hills
with their mobile units using
portable beams, quads, or
whatever it took to get into
WB6FUB/R: Ted KB6IW, Jim
WB6UIG, Oscar KA6G]I,
Charlie WB6LKW, Roger

WB6ARK, George W6LJK,

Randy WA6WYVJ, Sterling
KD6Z, Jim WB6BZW, John
KB6PT, Larry N6BNM, Dale
WAQGNKE/6, Gary WB6GCT,
Clancy WABHNQ, Lloyd
WB6ULU, and Sid N6AQC.
Fortunately, no balloons
came down in the southern
California area so no rescue
operations were needed.

The winning balloon was
the Benihana of Japan, trav-
eling 1,346 miles to Millar-
ton, North Dakota. Second
was the US Rosie O’Grady,
which landed 634 miles
away in Myton, Utah. Third
was another US balloon,
Ghost Rider, landing in
Nephi, Utah, 458 miles
away.

Next year's Gordon Ben-
nett balloon race will be on
the weekend of April 24,
1982, and of course there
will be hams and balloons
once again.l

73 Magazire ¢ September, 1981 39



‘76 You Want The Very Fincot Repeater
or Link System rtvactable -
Go With Spectvem
Each Uit Vintually Custsm Made !
Auvailabte Weth Zutl Autopatch

LT ey : it takes a tul® month to make a
. RO ] Spectrum Regeater. Virtuzlly every
v | part and sLbzssambly, right down to ‘te
[ A=k=

0 " smailest detall, s zarefully tested and as-

@ (O] I omE 4 sembled by hard. There is no mass pro-

.:g X l .3 % duction invelvec. All of the assembly and

P g testing is done wita great precisian by our
experienced perscnnel.

This assures you ¢f the finest quality unit
available. Onettat’s been desigred, buik,
testd and sold with good ‘old fashionad’
American ir gensity, care, and attention to
detail. This is equ pment that's Jitra-reli-
able—and an e«cellent investment.
Equipment that yau'll be prouc to own
years from \ow.Call or write ou: friendry
sales peopfz tacay!

® Low Noise/Wide Bynamic
Ramge Front End fzr Excel
len- Sensitivity & IM Rejec-
tion.
® Sensitivity: 0.3uV Tvp. Shown is Optional Cabinet
® 12 2ole IF Filter, & 8 Pols
Front End Filter.
® Full Metefing, -ightec
Status Indicators’/Control
Pugh-buttons, Btry. Powes
Input, AC Pwr., Sugply, CW
IDe", etc., ete.

SCR1000
& SCR4000
ARE FCC TYFE
ACCEPTED
for Commercial
Services

st -"“ﬂ’-~1- M

¥

A0 : - B by # X N o n I

Commercial Business Radie Deater 7~qla1te4 Dcted s P E c ' R U M
180 Day Warranty

Call or write today and get the details! Export Orders — Contact our International Dept.

1055 W. Germantown Pk., Dept. S9




COMMERCIAL MOBILE &

BASE TRANSCEIVERS
220-230 MHZ (Comncrciat Export and Amatens )

® Very attractive woodgrain housing

136-173 MHz
Peatnres

®6 channels.

©0.28 uV Rcvr. Sens.

8 Pole Crystal & 4 Pole Ceramic
IF Fltrs.

® Beautitul Audio—RX + TX.

® Provision for CTCSS. ===
® Panel LEDs for PWR, Xmt; Busy ——
® Very Reasonable Price! - -
—

PCL250 40 Wt. (rcc rvpe accepten E= =TT

Mobile Unlt «“Super Rugged” Housing
Solid 'A" Thk. Aircraft Aluminum/!

® Builtin AC Power Supply

® Front Panel Status Indicator Lights PCL300 40 Wt.
{*AC PWR.", Transmit," "RX BUSY"} 3
® Optional Revr Scanning Function Available Base Station

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

These are Professional “Commercial Grade" Units—Designed for Extreme Environments (- 30 to +60° C).

All equipment assembled & tested. For 2M, 220 MHz & 450 MH2! 10M ALSO
AVAILABLE
See Aug. 73 Ad.

SCR200 &
SCR 450
BOARD 10M ALSO

AVAILABLE

FL-6 Rcvr. Front-End Preselector

®6 Hi Q Resonators with Lo-Noise Transistor Amp (2M or
200MHz).

@ Provides iremendous rejection of “out-of-band” signals
wiout the usual loss! Can ofien be used Instead of large
expensive cavity filters

® Extremely helpful at sites with many nearby VHF transmit-
ers to “filter-out” these ‘out-of-band’ signals.

CTC100 Rptr. COR Timer/Control Bd.

® Complete solid state control for rptr. COR, “Hang'

SCT410 XMTR. ASSY.

SCT110 VHF Xmtr/Excliter Board
®7 or 10 Wts. Output. 100% Duty Cycle!
® Infinite VSWR proof.
® True FM for exc. audio quality.
® Designed specitically for continuous rptr ser-
vice. Very low in “white noise.’
® Spurious -70 dB. Harmonics -60 dB.
©® With .0005% xtal.

SCR200 VHF Receiver Board

® Totally New Advanced Design!

®8 Pole Front End Fitr. + wide dynamic
range—reduces overload, spurious Resp. &
IMs!

® Sens. 0.3 uvi12dB SINAD typ.

®Sel. 60B @ + 6.5 KHz. 130dB @ +30KHz. (8
Pole Crystal + 4 Pole Ceramic Fltrs.

'S Meter' Discriminator & Deviation Mtr. Out-

puts! Timer, “Time-Out” Timer, TX Shutdown/Reset, etc. ® BA-10 30 Wt. Amp board & Heat Sink, 3sec. L.P
® Exc. audio quality! Fast squelch! w/0.0005% @ Includes Inputs & Outputs for panel controls & lamps Filter & ral. pwr. sensor. BA70 76 W1. unit also

Crystal. (“Super Sharp” IF Fitr. also avail) available

SCR200 Recelver Assembly { Repeater Tone & Control Bds.—For SCR1000/4000
® SCR200 mounted in shielded housing & CTC100/1D250 only SCT110 Transmitter Assembly
oG Jetel bid & IET TRA-1 “Courtesy Tone Beeper* Board
ompletely asm tested, w/F.T. caps, ® Puts out a tone beep apx. 1 sec. after RX sig. ® SCT110 mounted In shielded housing.

50239 conn. drops—thus allowing time for breakers @ Same as used on SCR1000.
® As used in the SCR1000. Ready to drop into your ® Ressts T.0. Timer after “beep"” ® Completely assmbld. wiF.T. caps, 50239 conn.

system! TMR-1 "Kerchunker Killer* or *Time Out Waming ©7,10, 30, or 70 Wt. unit

SCR450 UHF Receiver Bd. or Assy. Tone' Bd.
® Similar 1o SCR200, except 420-470MHz ® For One of above 2 functions M«. SCT410 UHF Transmitter Bd. or Assy.

@ “Kerchunker Kilier provides adj. delay (0-10 ‘N
sec.) for initlal iptr. access. Auto-Reset at end of “e ® Similar to SCT110, 10 Wts. nom.

Qso. ® Avail. w/ or wio 0S-18 Super High Stablility
®T.0. Warning Tone provides alerting “warble Crystal Osc./Oven.
L tone" apx. 10 sec. before "time out.” ® BA-40 35'W. min. UHF Amp. Bd. & Heat Sink.
PSM-1 Repeater Power Supply Mod Kit PCB-1 Xmtr. Power Control Board
® For SCR-1000 or SCR-4000 ® For SCT110 or SCT410 Exciters
Y w ® Replaces Darlington Pass Tr.—for improved ® varies B + to control Pwr. Out
. (9 rallability @ Switchable Hi, Low, or Med. Pwr. out, locally or
SCAP Autopatch Board n e includes new overvoltage “Crowbar” shut- remotely. Adj. levels.
® Provides all basic autopatch functions down circuit.
® Secure 3 Digit Access; 1 Aux On-Off function, © Complete kit, w/assembled PC board. $19.50 TTC100 Touchtone
Audio AGC; Built-in timers; etc. Beautitul Audiol + $2.50 SH.
©0/1 inhibit bd. also available Control Board
® Write/call for details and a data sheet PRM200 Power Supply Filter
RPCM Board Cap/Regulator/Metering Board 2
® Used w/ISCAP board to provide “Reverse Patch" ® As used In the SCR1000 as main part of "“W t‘
and Land-Line Control of Repeater 13.8VDC/BA Pwr. Sply. . i ) /
e Includes land line “answering” circustry o Includes 14,000 ,F Fliter Cap, Rag. IC and Driver dny radio on d{ oylem !
D250 CW ID & Audio Mixer Board Trans., Vil Meter shunts and cal pots. e  3digit ON, 3digit OFF control of a single Systemtunc:
® Adjustable ID tone, speed. level, timing cycle ® Requires Xtmr., Br. Rect., Pass Tr/Heat Sink (Opt. tion. Or, (optional) 2 functions (2 digits ON/OFF each)
® 4 Input AF Mixer & Local Mic amp Meter) tor complete sply. ® Can be used 1o pull in a relay. trigger logic. etc
® COR input & xmtr. hold circuits ® Typically used tor Rptr ON/OFF, HI/LO Pws
© CMOS logic; PROM memory—250 bits/ichannel P L ON/OFF. Patch Inhibit/Reset, etc
® Up 1o 4 different 10 channels! 68 ® Stable antifalsing design 5s Limit on access
@ Many other features Factory Programmed o For Add't Function(s)—Add a “Partial TTC" Board
Call, or
@ Sendfor
Inquire about ‘surplus’ 2M & 220 TX Boards. Y: Price! Data Sheets!

Norristown, PA 19401 @ (215) 631-1710




Paul Crupp KATLR
73 Magazine Staff

The DS2050 KSR RTTY Terminal

— top performance at a bottom price from HAL

F or those of us who have
only become interested
in RTTY and are looking for
equipment, there are only
three alternatives worthy of
serious consideration. The
first is to build the equip-
ment yourself. Sure to earn
you the admiration of your
friends, building is time-
consuming if you want your
station to enjoy the sophis-
tication that is now taken
for granted in commercial
RTTY products.

The second alternative is
to buy a microcomputer,
some software, and an in-
terface designed to mate

HL

—  SALaY amcems At

the computer with your
ham equipment. The ad-
vantage to this approach.is
that you have a computer
that will play games with
you or even do serious work
when you aren’t on the air.
The disadvantage is that
such systems are still com-
paratively expensive.

The final alternative is a
dedicated system that is de-
signed specifically for
RTTY. The dedicated ter-
minals available now offer
a high level of sophistica-
tion at a very reasonable
price. You take one out of
the box, plug it into the rig,

DS2050 KSR

eom oue $taiun mems mves Lume

llllllJlJI
A

HlHQOE LN
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The DS2050 KSR RTTY terminal.
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and you are on the air. If the
manufacturer provides a
cable set for your rig, you
can unpack the stuff and be
done with your first contact
in less than twenty minutes!
The HAL DS2050, an excel-
lent example of such a ter-
minal, is the subject of this
review.

For those really new to
RTTY, a little history is in or-
der. HAL has been produc-
ing the DS2000 terminal
and the ST5000 demodula-
tor for several years; the
pair sold in such quantities
that it seemed only logical
to put them in a single en-

~rme S

closure. Since there was
plenty of room in the
DS2000 for another circuit
board, the DS2050 KSR was
born. At a list price of
$649.00, it offers a lot of
RTTY performance at a rel-
atively low cost. What will
it do? | thought you’d never
ask!

The Features

The DS2050 is essentially
a Z-80-based electronic
data terminal and a RTTY
demodulator in a single
package. Transmit and re-
ceive text is displayed on a
video monitor (available
from HAL), so the various
noises associated with me-
chanical RTTY are blissfully
absent. The DS2050 is capa-
ble of communicating in
three different modes—
Morse, Baudot, and ASCII.
It will transmit Morse at
speeds from one to 175
wpm (Morse at one wpm is
good for a couple of
laughs!). Baudot is support-
ed at your choice of five
speeds, 60, 66, 75, 100, and
132 wpm, and ASCII will zip
along at either 110 or 300
baud. Morse also can be de-
coded and displayed on the
screen if the Morse-receive
option is installed.

The DS2050 was de-
signed with convenience in

Continued on page 120



Hustler.

Tribander

The Rugged, Reliable 10, 15, and 20-Meter
Yagi You’ve Been Waiting for Is Now
Available.

This exciting new tribander sets the pace for dependable performance
with its two in one trap design — and the solid construction you've come 1o
expect from Hustler. In fact, its durable design is partially based on
concepts used in the time-tested and world-renowned Hustier 4-Band Trap
Vertical.

The 3-TBA is the siallest full-featured tribander available today. It
offers excellent front to back ratio and SWR at resonance. Plus, it is
engineered fo provide the widest possible bandwidths with superior
power handling capacity.

A speclal heavy-duty saddle prevents mechanical distortion. Although
light enough to ship UPS, and enable use of smaller, less expensive rofors,
the 3-TBA can manage windloads up to 100 MPHI lts turning radius is only
14 feet.

Allinall, you can't surpass the Hustler 3-TBA for top friband quality: Hustler
— still the standard of performance.

2.0 r<— . 20 }\i
1.5 —— — 1.5
1.0

! 1.0 )
280 28.5 29.0 295 300 21.0 21.1 21.2 21.3 214 218

For more information on this
and other fine Hustler amateur
radio products, contact:

3275 North "B” Avenue
Kissimmee, Florida 32741
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Brings you the
breakthroughs!

MODEL MM-1
. MORSEMATIC

COMPUTERIZED KEYER

GREAT FOR CONTESTING,
DX OR CODE PRACTICE.

$199.95

CK-1 CONTEST KEYER $129.95
MK-1 STANDARD KEYER $79.95
MT-1 MORSE TRAINER $99.95
KT-1 MORSE KEYER/TRAINER $129.95
ME-1 MEMORY EXPANSION
BOARD FOR MM-1 KEYER $59.95
AC-1 600 Ma. A.C. SUPPLY

FOR MM-1 KEYER $14.95

AC-2 350 Ma, A.C. SUPPLY
FOR ALL OTHER KEYERS $9.95

WRITE FOR COMPLETE SPECIFICATIONS
WE STOCK KENWOOD, ICOM AND YAESU.
WRITE FOR COMPLETE CATALOG

HAND HELD TRANSCEIVERS:

YAESU FT-207R 2 METER $269.95
ICOM 1C-2AT 2 METER $242.50
KENWOOD TR-2400 2 METER $375.00
TEMPO SIT 2 METER $275.00

ISOPOLE VHF ANTENNAS
1| ISOPOLE-144 IR. BASE ANTENNA $39.95
ISOPOLE-144 BASE ANTENNA $49.95

) ; Fnally — a properly decoupled an-
No sa'es Tax tenna with superior performance ata

in Montana. reasonable cost. Raise more repeat-
ors or increase your simplex distance!

CONLEY RADIO SUPPLY

CALL TODAY 406-259-9554

318 N. 16th St. Billings, Montana 59101
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HAL Commaunications Is Proud
To Announce That Our
Amateur Radio Products Are

Being Stocked At The
Following Leading Amateur
Dealer Stores:

EASTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
28940 Euclid Ave.
Wickliffe, OH 44092
(216) 585-7388

ELECTRONICS INTER-
NATIONAL SERVICE CORP.
11305 Elkin Street
Wheaton, MD 20902
(301) 946-1088

MIDWEST UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
4828 W. Fond du Lac Ave.
Milwaukee, Wl 53216
(414) 442-4200

DIALTA AMATEUR RADIO
SUPPLY
212 - 48th Street
Rapid City, SD 57701
(605) 343-6127

UNIVERSAL AMATEUR RADIO
1280 Aida Drive
Reynoldsburg, OH 43068
(614) 866-4267

WESTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
1072 N. Rancho Drive
Las Vegas, NV 89106
(702) 647-3114

CW ELECTRONICS
800 Lincoln Street
Denver, CO 80203
(303) 832-1111

HENRY RADIO, INC.
2050 S. Bundy Dr.
Los Angeles, CA 90025
(213) 820-1234

SOUTHERN UNITED STATES:

ACK RADIO SUPPLY COMPANY
3101 4th Ave. South
Birmingham, AL 35233
(205) 322-0588

AGL ELECTRONICS
13929 N. Central Expwy
Suite 419
Dallas, TX 75243
(214) 699-1081

AMATEUR ELECTRONIC
SUPPLY
621 Commonwealth Ave.
Orlando, FL 32803
(305) 894.3238

AMATEUR ELECTRONIC
SUPPLY
1898 Drew Street
Clearwater, FL 33515
(813) 461-4267

AMATEUR RADIO CENTER
2805 N.E. 2nd Ave.
Miami, FL 33137
(305) 573-8383

BRITT'S TWO-WAY RADIO
2508 N. Atlanta Rd.
Bellmount Hills
Shopping Center
Smyrna, GA 30080
(404) 432-8006

GISMO COMMUNICATIONS
2305 Cherry Road
Rock Hill, SC 29730
(803) 366-7157

MADISON ELECTRONICS
1508 McKinney Ave.
Houston, TX 77010
(713) 658-0268

N & G DISTRIBUTING CORP.
7201 N.W. 12th Street
Miami, FL 33126
(305) 592-9685

RAY’S AMATEUR RADIO
1590 US Highway 19 South
Clearwater, FL 33156
(813) 535-1416

Call Or Stop-In And See
HAL Equipment At Your
Favorite Amateur Dealer.
Write today for HAL’s latest RTTY catalog.

HAL COMMUNICATIONS CORP.

Urbana, lllinols 61801

Box 365
217-367-7373

il




CT2100

HAL Puts MORE Behind The Buttons

Black

p Half
72 or 36 White or Auto
Character Characters Full TX/IRX
Lines Unshift Duplax Control
45-1200 Baud RTTY 2 Page Status on Synchronous
1-100 WPM Morse Display Indicator Space Idle
Code on Screen| (For Baudot) (‘Diddle™)

Auto All 3 RTTY ' Audio or Transmit
Four Internal Mark-Hold Shifts RS232 . R?r['\rdYRLecewS '
RTTY Demodulators (High or Low Tones) oA 'w"h e At Wl KoM
i udio Monitor

el Tt AR ) LED Tuning Indicators Input Audio For Efor

« 103 Modem (1070/1270 H2) friges b it eh T Input or Output

« 202 Modem (1200/2200 HZ) On-Screen Tuning Bar eceiver or Tape Signals
Plus- Internal Speaker

Ext. Scope Connections Plus External Output

~—CT2100 System:

e CT2100 Communications Terminal e RM2100 Rack Adapter j
» KB2100 Keyboard e MSG2100 2000 Character
» Video Monitor ‘‘Brag Tape”’ ROM

s Printer (300Bd Serial ASCII-MPI-88G)

® 24 Line Display
» 2 Pages of 72
Character Lines
-Or-
4 Pages of 36 [
Character Lines ki L - ‘§‘_J
» Split Screen
(with KB2100)

9” TV Monitor
KB2100
g
38 NOW!' HAL Equipmentis
HAL COMMUNICATIONS CORP. in stock at leading Amateur
Box 365 Dealers.

Urbana, lllinois 61801
217-367-7373
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The Welz SP-300 Swr and
Power Meter
— a little digging for this meter is worth the effort

B ehold, there are swr
meters thick upon on
the Earth, but a truly great
one is as rare and elusive as
a camel without bad
breath. So says a ham friend
of mine from SU-land, and,
you know, he’s right! There
must be at least a thousand
different swr meters avail-
able, but of all these, | can
count the ones which do ev-
erything well on the fingers
of one hand.

It seems that there are
two basic varieties of swr
meters. The most common
is the box with a two-posi-
tion switch marked forward

and reflected, and a sensi-
tivity control. You flip your
rig into the transmit mode,
set the switch to forward,
and adjust the control to
full-scale. Flip the switch to
reflected, and you can read
swr directly. Neat, except
that the thing is only good
for relative measurement of
power output.

I can think of several situ-
ations in which | need to
measure absolute power
output, and for this, | need
a meter with a calibrated
scale. Such meters have the
same switch as the first ex-
ample, but they dispense

with the sensitivity control.
The meter tells you how
many Watts are going out,
and how many Watts are
being reflected. Theoreti-
cally, you still have the little
chart that came with the
meter, so you look up the
two values and, bingo, you
know what the swr is.

This method gets old fast
when you are using the me-
ter to set an antenna tuner,
particularly when using a
solid-state transmitter,
since output of these varies
with swr. You will be misled
unless you look up the swr
on the stupid chart every

The Welz SP-300 power and swr meter.
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time you adjust something.
There are a few meters
that offer the best of both
worlds, and one of these is
the Welz SP-300. Now, |
won't feel bad if you've
never heard of Welz, since
their products haven’t been
available in the US until re-
cently. The Welz meters en-
joy a sterling reputation in
Europe and Japan, but the
only US distributor that |
know of is NCG Company
of Anaheim, California.
Welz offers a wide vari-
ety of meters, and the
SP-300 that NCG imports is
their best model. As you
can see in the photograph,
it doesn’t look that much
different from any other
meter, but don’t let that
fool you. This meter is first
cabin all the way. The first
hint | got of its quality was
when | pushed the buttons
and rotated one of the pots.
I’d forgotten how good ex-
pensive controls feel! The
all-metal construction gives
the meter a satisfying heft,
which, aside from feeling
good, keeps it from disap-
pearing over the back of the
table, as lightweight meters
in my shack are wont to do.
| popped off the cover
and was rewarded with a
view of a lot of serious
shielding—the meter, swr

Continued on page 146



A Universal Communications {
L= i A DIVISION OF INNOVATIVE LABS, INC
. P.O. BOX 339
: d 1 ARLINGTON, TEXAS 76010 .
L S f\( iV
DEBORAH L. FRANKLIN
VICE PRESIDENT J. S. FRANKLIN

GENERAL MANAGER PRESICENT

Deborah and Steve Franklin here at Universal Communications would like to st are our first
-anniversary of doing business with you.

As our second year starts we hope to maintain our line of quality products, and to introduce
new ones as they are needed in the Amateur and Experimenter fields.

To help us celebrate the success of our first year, and the beginning of our second, we invite
you to take advantage of the price reduction on some of our proven products, shown below.

I would like to thank especially my wonderful wife
for her contributions, and for making this business

possible. 7./ / 4

SUPERVERTERL. ........ccoviieinnnnns $99.95
The ultimate in converter technology! Dual
stage selective preamp, mixer, i.f. amplifier and
no-drift crystal controlled oscillator. This unit is
better than any commercial unit in use today.

2300 MHZ CONVERTERKIT............. $38.50
complete with PC board, parts and 10 page in-
struction book.

2300 MHZ COMPLETE CONVERTER BOARD
assembled and tested $55.00

POWER SUPPLY, 3 “F” CONNECTORS. . $24.95
deluxe metal case

2300 MHZ YAGI CIGAR ANTENNA. ...... $25.00
33 elements. Stronger than the loop Yagi, equal
in gain.

4.FOOT DISH ANTENNA............... $49.95
Complete with two-section frame (shippable by
U.P.S.) hardware, wire, and mounting bracket.

SUPERVERTER ATV TRANSMITTER FOR 2300
MHZ AND SATELLITE TV RECEIVERS WITH A

HOURS: 8:30-4:30 CDST
COMPLETE LINE OF HIGH PERFORMANCE
(817)-265-0391 (800)-433-5172 ACCESSORIES.

SELECTIVE PREAMP.................. $44.50
This new unit is not like the competitor's wide
band preamps. This unit really works! Can be
used with any converter to significantly improve
reception. Easily adapted to our competitor’s
boards or added on to our board.

TERMS: COD, Money Order, Bank Cards

our product may be copied, but the performance is never equalled.

QJNWERSAL COMMUNICATIONS &rineton T 76010
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WE’RE ROLIN ...
IN CRYSTALS!

2 Meter Crystals — $3.95 each

(10 or More — $3.50 each)
Quick Delivery

LOW COST PARTS

KEY SWITCH | 4PDT PRINTED
=« S:PST |CIRCUIT 12VDC

(“' % 425 vouTs

’ 14 pin sty
5 RATED 4 AMPS 3 IEH':) .cz';ucu
I $3.50 EA. BRANO NEW
P.C. Mount
D.PDT. S4hTER $2.75 EA.

m% TOGGLE [ MiNI SIZE

wrco s s | 8/ BUZZERS

@ 120 voTs ‘%lo 3 voits oo

%Z? 2.00 EACH| ¥ITH WiRe LEADS [{HE

? 75¢each |

DPDT RELAY| 1% 3 vwns
AROMAT 12 VDC | v PIN TERMINALS

HL2-P-DC12 75¢each ﬁ
\

We Stock Crystals For: Rolin Distributors

Clegg Drake  Ilcom P.O. Box 436 Department 7
Kenwood Midland Regency Dunelien, N.J. 08812
Standard Wilson Yaesu

Lafayette Tempo VHF Eng 201-469-1219

(We Also Accept Orders For Custom Crystals.)

compeact size 3 to 7 volts
10 amp contacts WITH PIN TERMINALS
PC. mount 75¢ each

$3.00 each 'Y COMPUTER GRADE

R ANSFORMERT CAPACITORS  new
120 voit LR e w8 NEW, MOLDABLE PLASTIC
primaries 21/2%un X4 34"
6,400mtd

6 VOLTS at150 mA  $1.25 | '60voC $2. 50
12 V.CT.0t S00mA 5250 | | yjpn. . w13+

16.5 V. ot 3 AMPS  $6.50
1: 3ous st1 AMP  $4.50 [11,300m¢td 18 VOCs1.50

252 VCT at 2.8 AMP $5.50 |1 3/8 0ua X 3 1/4% mion
22,000mtd 15 vOC $2. 50
440/220 TO WO VOLT |oo |y n /2%, 0.0

TRANSFORMER 82,000mfd 15 VOC $3. 00
o> SOLA # HTIBZIOO |2 “o1a X 4 1/2%u1on

P 440 or 220 voits | 20 000 mfd 25 VOLTS
to 110 voits |2 " DIA. X 24" HIGH $2.00

Rated 100 VA | 22 00O mfd 40 voLTs
2" DIA. X 6" MIGH $3,00
s 15.00 CLAMPS YO FIT CAPACITORS 50¢ va.

®  Seals coax fittings from moisture
COAX'SEAL and corrosion

 Only material that will adhere to poly vinyl
of v%nyi outer coax jackets. (COAX-SEM.QL the new space age material that is quick and

e Forms and seals over odd shaped and simple to apply. Remove backing from approximately 6° of plastic.
difficult fittings. Wrap outer covering toward fitting. After wrapping, knead to form

o Non-contaminating and non-conductive. a smooth surface and force out air. EFFECTIVE ~FOOL PROOF -

o Wide ambient temperature range INEXPENSIVE.
(—30°F to +180°F).

o Stays flexible for years thus insuring
Moisture proof connections.

¢ Reuseabie-allows you to quickly
disconnect fittings and reseal them with
the same material.

o A must for satellite TV-microwave work
-wire antenna at solder joints-in the shack.

Packaged in convenient 2" x 60" roll.

2 rOIl')SE$ZEOEF;s' paid. 407 Universal Electronics, Inc.
280 Ai i I , Ohio 43068
INQUIRIES WELCOME 1280 Aida Drive, Reynoldsburg, Ohio

Valor’'s COMM x .
and omni~gain

quality amateur mobile antennas

Valor's “comm-X" and “omni-gain” antennas
are 5/8 wave length design, rated at 200
watts. Both have a typical gain of 3dB over
1/4 wave standard. Adjustable whips allow
field tuning for optimum VSWR, typically
1.5:1 or less at resonance. Chrome-plated
brass ferrule fits standard 3/8-24 mount.
Omni-gain antennas have a unique matching
section that eliminates copper coil for max-
imum efficiency.

SEND FOR FREE CATALOG!

12 VOLT D.C.|FLASHERL ED
ALARM BELL Litronix FRL-4403

bright red cotor ditlused red led with bui
Ideal for alarmel M"eshngunit  T1 % packege

Pulse rale INz Sy 20 ma
. dia. bell Py
omamsan |, —

loud ring

$15.00 ea. ‘ SUB Ml“l L.ED

SUPER SMALL | — —%—
PHOTO-FLASH 20mA ot 1.75¢
170 MFD 330 VOLT | 10 for $1.00
B 11, x 7R 200for $1B.00
o . si./;o 400tor $32,00
Pt ki 1000 for $70.00

REI BI-POLAR L.E.D.
LINE FILTER |tHree COLOR IN ONE LEO.

for_line to line REO ON OC, GREEN ON
Tt g, REVERSE OC. YELLOW ON
AC. 2 FOR $1.70

b, CORCOM » IOXS
"Z‘)" Rated: 10 amp 0
nsi2s0v. | L.E.D.'s @if—
‘ $0-400 hz RED JUMBO OIFFUSED
$3.7508. 10 for $1.50

GREEN JUMBO DIFFUSED
10 for $35.00 10 for $2.00

5°K SLIDE Po viuow'zk::’a‘c; &-Ffus!n
resocveen N saianper | RECHARGABLE
e SEALED

— LEAD-ACID

3% inch long - 234 inch slide BATTERIES

22/44 EOQE CONNECTOR y
i Y |

TIN SOLOERTAIL .156 ‘2 .200"

LARGE QUANTITIES AVAILABLE

$1.35 each 1010r $12.50 © VOLTS 3AHP/NR MODEL FREQ LENGTH
e TSN [ 2,5/8 5.1k 5 IN. §2.69 Cx-144 144148 MHZ 52"
e © VOLTS © AMPHR CX-220 220-225 MHZ 35"
CreTnuA st o | 3 x 2 x w5 N, $10.00 0G-146 144-148 MHZ 48"
$1,70 EACH e voLTS 72 AMP/HR ers 220-225 MHZ 32

pecity coll voltage
LARGE QUANTITIES AVAILABLE
QCKETS FOR RELAY 50

ALL ELECTRONICS CORP.

905 S. Vermont Ave TERMS V7
P.0. BOX 20406 O v
Los Angeles, Calif. 90006 . s
(213) 380-8000 - 40482

Omni-gain also available in base station models
Write for Valor's full-line amateur catalog.

W x 2 x uk IN. $12.50

VALOR ENTERPRISES, INC.

West Milton, Ohio 45385  _,,,
(513) 698-4194

Cx-144 Outside Ohio: 1-800-573-2197

Mon. - Fri Saturday
9AM-5PM 10AM.3PM
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HIIQ BALUN

*For dipoles. yagis, inverted

vees & doublets
O O

* Replaces center insulator
* Puts power n antenna &
* Broadbanded 3-40 MHz

* Small. lightweight and Hi-Q
weatherproof Balun

¢ 11 Impedance ratio

o For tull legal power and more
« Helps eliminate TV)

« With SO 239 connector

$10.95 gy

HI-Q ANTENNA
CENTER INSULATOR

Q/ Q} Small. rugged. lightweight

weatherproof

Replaces center insulator
"’) ‘ 2 ;
$5. 95 with ec

HI-Q ANTENNA

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

e $4.95 -
409330
o
! WITH -0
PRICE WITH CENTER
MOOEL BANOS LENGTH HI-Q BALUN INSULATOR
[ Oipoles
| D80 80,75 130 $2895 $24.95
| D40 40,15 66 2695 2195
| D20 20 33 2495 2095
l D15 15 22 2395 1995
D-10 10 16 2295 1895
l Shortened dipoles
SD-80 80,75 90 3195 2795
SD-40 40 45 2895 2495

Pacallel dipoes
PD-8010  80,40,20,10,15 130 39.95 35.95
PD-4010 40,20,10,15 66 3395 29.95
PD-8040 80,40,15 130 35.95 N9

PD-4020 40,20,15 66 29.95 25.95
Oipole shoneners - only, same as included in SO models

S-80 80,75 $11.95 pr
S-40 40 $10.95 pr

All antennas are complete with a H1-Q Balun or HI-Q
Antenna Center insulator, No. 14 antenna wire, cer-
amic insulators, 100 nylon antenna support rope (SD
models only 50) rated for full legal power. Antennas
may be used as an inverted V and may also be used
by MARS or SWLs.

Antenna accessories—available with antenna orders
Nylon guy rope 4504 test 100 feet $3.49
Ceramic (Dogbone Type) antenna insulators .70 pr
S0-239 coax connectors 56

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

Deater Inquiries Invited

Van
Gorden
Engineering

BOX 21305, S. EUCLID, OHIO 44121

»373

+~See List of Advertisers on page 114
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...atlast...

$16450 S-F RADIO DESK

Deluxe - Ready to Assemble

Deslgned with angled rear shelf for your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30” Deep
Additional Information on Request. .

Checks, Money Orcers, BankAmericard
and Master Charge Accepted. 65
Also Avaifable F.0.B. Culver City. {In Calif. Add 6% Sales Tax.)
Floor Space: 51" Wide by 30" Deep _DEALER INQUIRIES INVITED —

$192.50 $-f Amateur Radio Jervices

Radio equipment
not included

THE FUTURE OF TELEVISION
IS TODAY WITH DOWNLINK.

Why wait until 1985 just to get three channels of satzllite recepwm nhen
Downlink’'s D-2X receiver can give you sixty channels of bril clear
unedited movies, sporting events, world news and special pr gramming
from the many satellites cver the North American continent...Now
The D-2X’s modular format and state-of-the-art circuitry allow for sharp
colorful reception of the entire satellite bandwidth(from 3.7-4.2 gHz
So you can get all sixty channels plus the new channels that will be
available in the future.

Made from the finest microwave components, the Downlink D-2X receiver
features dual-conversion design, permitting multiple receiver insfallations
and phase-lock loop processing which brings living color to your TV.
The complete and easy4o-install Downlink System including the
D-2X receiver, low-noise amplifier. Skyview | antenna and cable
canbe yours for $3,95.00. So live the future of television
now...with Downlink
For the name of the Uownunk‘ ealer nearest you call toll-free
800-641-4645, ext. 214, In Mi r 2

Downlink, In€.
30 Park Street
. Putnam, Connecficut 06260
DOWNLINK ~ (203) 928.7731
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your shack organized!

A beautiful piece of furniture — your XYL will love it!
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Robert C. Diefenbach WD4NEK
2402 Lauderdale Drive, N.E.
Atlanta GA 30345

Free PR for Ham Radio!

— how to cooperate with the news media

We hams do a lot of
good for our com-
munities. All too frequent-
ly, though, people don‘t
hear about our deeds
Whether through modesty,
apathy, or simply from not
knowing how to avoid it,
hams’ civic contributions
are often anonymous. That
is unfortunate at best and,
considering the fact that
our regulated hobby needs
all the help it can get, prob-
ably foolhardy to boot.

We need more favorable
publicity to impress the
public with the positive im-
pact of amateurs’ public
service efforts. The few neg-
ative impressions ham oper-
ators have made, largely
unintentional through TVI
and antenna squabbles, will
fade to an appropriately in-
significant proportion if the
hobby begins to get more of
the “good press” it de-
serves.

The ladies and gentle-

men of the print and elec-
tronic media have an im-
mense ability to focus pub-
lic attention, but the news
business is as competitive
as pro football; it is a fact of
life that reporting bad news
usually scores more points
than reporting good deeds.
Editors, whose very jobs de-
pend on the numbers of
readers/listeners/viewers
they attract and retain, will
not ignore that fact without
a good, businesslike reason

John Snellen WD4FBG monitors operational frequency during an event and shares infor-
mation with WTBS control room crew. Photo by Susan DeShazo, courtesy of WTBS Super-

station, Atlanta.
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Listen up, gang, while | give
you one.

The most hard-nosed edi-
tor will pay attention when
you offer free expansion of
his or her coverage of news
events. Generally, the edi-
tor will be happy to recipro-
cate with just the kind of
printed or broadcast public-
ity that ham radio wants
and needs.

It works this way. When
your ham group agrees to
provide communications
for a newsworthy event, in-
vite the press to monitor
your operation and to use
what they hear as a part of
their news coverage. | am
referring to events planned
in advance, not to emergen-
Cy communications —ex-
cept under controlled cir-
cumstances described
later.

Now don’t jump up on
your soapbox and say
“That’s not legal!” Accord-
ing to what | have been told
by an FCC official who
should know, it is legal if
you take a few simple steps
in advance.

Amateur radio transmis-
sions are protected as “pri-
vate” by federal law de-
spite the obvious vulner-
ability of that privacy to
anyone with a receiver ca-
pable of tuning the ham
bands. Under Section 605
of the Communications



Act, anyone violating that
privacy by intercepting and
divulging the content of a
QSO could earn a criminal
penaity of up to $10,000
and one vyear’s imprison-
ment. Despite the long odds
against being found out and
prosecuted for eavesdrop-
ping, a news service would
be crazy to risk even the
possibility of running afoul
of.that law, by, say, repeat-
ing information picked up
from a synthesized scanner
in the newsroom.

It is nice to know that our
transmissions are protect-
ed. But, for the purposes of
getting publicity, it is also
nice to know that we can
shed that protection and
openly urge the press to
monitor our QSOs and use
whatever they find news-
worthy.

All that is necessary, ac-
cording to FCC Associate
General Counsel Lewis |
Paper, is for the hams to
agree in advance to having
their transmissions inter-
cepted and their contents
divulged

Counselor Paper has con-
firmed, in an exchange of
correspondence with me,
that if amateurs give their
permission in advance, the
media or others can freely
eavesdrop and make use of
what they hear. This does
not mean that radio or tele-
vision stations can rebroad-
cast amateur transmissions
as they happen, or live
That is banned by regu-
lations governing commer-
cial licensees. But insofar
as use of the data con-
tained in the ham transmis-
sions is concerned, prior ap-
proval of the hams is all
that is needed to avoid
privacy violations under
Section 605

How do amateurs “give
their prior approval” in a
way which satisfies the
rules? No clearcut way is
given, but obviously it is
best to use a method which
can prove, if a challenge is
ever made, that their per-

mission to intercept was
given before interception of
their transmissions. When
recruiting communicators
for planned events like mar-
athons, water events, or pa-
rades, it is a simple matter
to make each operator’s ap-
proval a condition of his or
her participation. A clear
caveat to that effect can be
included in whatever re-
cruiting messages you put
into the mails or on the air
and any communications
plan you publish for the
event.

| realize that the commu-
nications which might at-
tract the most media atten-
tion, and thus the most pub-
licity for amateur radio, are
those involved with emer-
gency situations. But under
most emergency operating
conditions, asking and get-
ting each communicator’s
permission for intercep-
tion/divulgence could take
so much time that the en-
tire operation might be en-
dangered. For that reason |
would advise that amateurs
not invite press coverage of
their emergency communi-
cations except in cases of
tightly organized and con-
trolled local nets where all
members have given blan-
ket authorization for inter-
ception of transmissions
whenever the net is called
into session. Coordinators
of local emergency nets
whose members have
agreed to being monitored
can natify the media as an
automatic part of calling
up their nets for actual
emergencies.

Just inviting the press to
legally eavesdrop during
amateur public service ef-
forts is no guarantee they
will accept the invitation
Even if they do, there is no
assurance that hams will
get the favorable credit
they would like for material
the media overhears and
uses. Reaching that goal
will take planning, sales
ability, tact, and realistic
caution. Here are some

points to keep in mind:

® Don’t waste time. Your
time and that of your media
contacts is too valuable to
waste by suggesting that
they monitor any amateur
operation that common
sense tells you couldn’t in-
terest them less. Before ap-
proaching an editor, make
an effort to learn his or her
organization’s news inter-
ests. The organizers of the
event you are working on
probably will know from
previous experience which
media will cover it and can
suggest those which might
find it helpful to monitor
your communications.

® No time for shyness. You
cannot be shy or overly
modest about asking the
press to “plug” ham radio.
Print space and broadcast
time are for sale. The media
rarely volunteer to give ei-
ther away but, for a reason

By

“ L B : '&
m;‘ Pead 'rree foad Rm
3 %) > ‘

Aol and d Conetmte

as good as yours—free
expansion of media cover-
age —will usually be recep-
tive to the idea when asked.
You may find yourself the
subject of a “sidebar” inter-
view during a break in the
activity reporters are cover-
ing. Be prepared, but be
brief. The more you and
your media contacts credit
amateur radio overall rath-
er than your ham club or
group by name, the bigger
the service you will be do-
ing for your hobby.

®Beware overselling. Be
honest. Tell editors ac-
curately what their report-
ers can expect to hear if
they monitor your opera-
tions. Don’t try to sell the
idea that only reports of
serious traffic tie-ups will be
heard on 146.82 MHz be-
tween seven and nine am
when you know there will
be rag chewing, too. The

OPERATI'ONAL
PLAN

AMATEUR RADI

Peachtree Road Race & WSB-TV Sahsta 1o Ar

JULY 4, l‘)8l

IO COMMUNICATION

This is the cover of the 16-page booklet that covers the mon-
umental Peachtree Road Race and Fourth of July festivities. It
provides in great detail the information required to suc-
cessfully manage an event of this size.
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Gene McCall WA40OAU, on board camera truck just ahead
of the leaders in the Avon Atlanta Women’s 10-km race, re-
ports early changes in the lead.

newsroom scanners will be
programmed off that fre-
quency, probably never to
return, after the first min-
ute’s chitchat about swr or
the next club meeting.
®Be accommodating.
Chances are that only a few
of the news organizations
you approach will have re-
ceivers capable of monitor-
ing amateur transmissions.
You can accommodate
those which don’t by assign-
ing hams to make their
equipment available during
the operation, wherever the
editors ask. You should be
prepared to provide this ser-
vice at the scene of the
event, in vehicles of any
sort, and in newsrooms or
studios.

Amateurs assigned this
responsibility should be re-
minded that the news or-
ganization’s business is col-
lecting and reporting facts,
and that messages on its
behalf would thus have
monetary value. Such mes-
sages are taboo. Even a sim-
ple request for another ham
to repeat a missed message
or to check a name could
place the amateur in viola-
tion of FCC regulations.

Earphones are a must for
operators assigned to radio
or TV reporters who may
need to go on the air them-
selves. Their stations don't
want (and legally shouldn’t
have) background sound of

ham transmissions rebroad-
cast on their own fre-
quencies.

® Caution: Don’t accept
payment. Hams as individ-
vals, in clubs, or in other
groups should remember
that accepting payment of
any kind for allowing the
press to intercept and di-
vulge their transmissions
could result in suspension
or loss of their licenses.

® Think before transmitting.
Hams are morally, if not le-
gally, responsible for the ef-
fect upon others of infor-
mation which they trans-
mit. When the press is
known to be monitoring
and to be free to use over-
heard information, the level
of a hams’ responsibility in-
creases dramatically. A
thoughtless transmission,
possibly occasioned by
overeagerness to please the
media, could have unex-
pected and perhaps harm-
ful results. The name of an
accident victim or a
guessed-at but false diag-
nosis could easily be report-
ed on newscasts before the
data are confirmed or fam-
ilies are contacted. If po-
tentially alarming messages
must be sent, hams should
clearly state their source of
information. “Officer ]. D.
Smith, badge number 1234,
has talked with the doctor
Officer Smith says. . .”" The
ham would be wise to make
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WGST Newsradio sports reporter Steve Holman (in car)
does an “on-the-scene” broadcast using information
relayed by Gene Davenport N4AJL. Photo by Barry Milberg

WD4DAA.

a written record of the offi-
cer’s name and badge num-
ber, just in case.

® You can withdraw con-
sent to monitor, but. . . The
amateur group’s permission
for the press to intercept
and divulge transmissions
can be withdrawn at any
time —even during an oper-
ation if something urgent
makes it necessary. A need
could arise, for example, to
transmit medical or securi-
ty messages which should
be kept as confidential as
possible. Such messages,
before their content is
revealed, should be clearly
identified as private and
not intended to be divulged.
But think twice before with-
drawing the very permis-

sion you have gone to some
effort to give and exploit.
When there is a story in the
wind, trying to keep the
press away from it can be a
very unpleasant experience.
Your whole press relations
program could explode in
your face. Most aggressive
reporters will ignore the
prohibition against divul-
gence, anyway, figuring
that this is a problem for the
lawyers, not for them!

® Explain. Don‘t threaten
Early on, and for two rea-
sons, editors, and reporters
should be made aware of
the privacy provisions of
Section 605. Hopefully,
they will be impressed with
your group taking the ini-
tiative to help them expand

POSITIVE PUBLICITY

The author organizes communications in Atlanta, Georgia,
for events like the huge (over 25,000 runners!) Peachtree Road
Race. Thirty ham operators used two-meter equipment to
work the annual Fourth of July race this year. They provided
logistic, course, and medical communications.

Following the guidelines spelled out in this article, the
Atlanta hams gained excellent national publicity for the
hobby by allowing their QSOs to be monitored by commercial
broadcasters, Including the “Superstation,” WTBS-TV. The
race—and a lot of nice credit for amateur radio—was teiecast
into an unbelieveable 15,560,000 homes via satellite and
cable. Viewers in all 50 states and Puerto Rico, more than had
ever seen a road race before, saw The Peachtree and learned
that ham radio played a major role in making it happen.




pand their coverage of
whatever event you are
supporting by allowing in-
terception and divulgence
of transmissions, and they
also should be impressed
with (but not scared off by)
the fact that this is a privi-
lege rather than a right,
given for a specific time
and purpose. At the risk of
boring them with what
many may consider bureau-
cratic trivia, you should be
certain that the press
understands that this privi-
lege can be immediately
cancelled at the amateurs’
discretion and that there
would be criminal penalties
associated with willful vio-
lation of the hams’ thus-re-
instated privacy. A thor
ough, non-threatening ex-

that | am not an attorney
and am not intending to
give legal advice to readers
| have no doubts at all, per-
sonally, however, that my
correspondence with the
Commission’s associate
general counsel confirms
that hams can use this
method to legally solicit
publicity for the hobby
Based on Mr. Paper’s let-
ters, | intend to include co-
operation with the press as
an integral part of any ham
communications effort |
am asked to organize.

The FCC may have some-
thing to say about amateurs
going after favorable
publicity so aggressively,
although to disagree with
hams’ right to do so would
seem to dispute the Com-

WORK THE U.H.F. BANDS

Add a transverter or converter to your existing 10m, ém or 2m equipments.
Choose from the largest selection of module: available for DX, OSCAR,
EME, ATV

TRANSVERTERS MMT 50-144 $269.95

MMT 144-28 $254.95

MMT 432-28 (S) $349.95

MMT 439-ATV $379.95

MMT 1296-144 $455.95

OTHER MODELS AVAILABLE

CONVERTERS

Choose from many models to suit your neecs.

Examples: MMC 432-28, MMC 426/439—ATV
MMK 1296-144, MMC 1280—ATV

Write for details and available options.

FILTERS

Prevent OSCAR 8 Mode J desense
Use MMF200-7 $42.95

Stop receiver IMD birdies

Use PSF432 $59.95

70/MBM 48

ANTENNAS
420-450 MHz J-beams

48 el. 15.7 dBd $75.75
88 cl. 18.5 dBd $105.50
1250-1300 MHz loop yagi 1296-LY $49.7¢

Send 36¢ stamps for full details of all our VHF/UHF items.

planation up front could mission’s own legal inter- | Pre-selector filters Transverters
prevent embarrassment or pretation as stated by their l\;ow'passlrf"f’s Converters -‘”SA -
. . X aractor triplers Al A
worse if something unfore- associate general counsel i ‘ oy, {7 ety
g Pre-amplifiers Crysta Filters J

seen comes up later

If any such dispute arises, |

Spectrum International, Inc.

This article deals with an  suspect that you will read Post Offics Box 10848 436
interpretation of the regula- about it right here in 73 Concord. Mass. 01742 USA
tions, and | must point out Magazine. B ———— |

CALL NUMBER ONE!

CARLOAD INVENTORIES « ROCK BOTTOM PRICES
SUPER-FAST SERVICE

MINI-PRODUCTS
MOR GAIN
MIRAGE

MFJ

NYE

PALOMAR ENG
REGENCY
SWAN

TEN TEC
UNIVERSAL
UNARCO-ROHN
VIBROPLEX

LINES: AEA
AVANTI
ASTRON
ALLIANCE

ALPHA
BEARCAT
BIRD
BENCHER

cALL ToLL FREE 1-800-325-3609 314.961.99%

MID-COM ELECTRONICS ¢ 8516 MANCHESTER ROAD ¢ BRENTWOQD, MO 63144
SI=

CUSHCRAFT
COLLINS
COE

DRAKE

DENTRON
HY GAIN
HUSTLER
ICOM

KANTRONICS
KLM
KENWOOD
MICROLOG

~ See List of Advertisers on page 114
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Harold Johnson W4ZCB
2617 Pinewood Drive
Dunedin FL 33528

Milton Lowens N4ML
248 Lake Dora Drive
West Palm Beach FL 33411

Tricking-Out the FT-901/902

—some competition mods from the Fox-Tango
racing team

In the almost ten years
that Milt Lowens has
served as editor of the Fox-
Tango Club Newsletter — at
the beginning of which time
he founded the Internation-
al Fox-Tango Club for Yaesu
equipment owners — literal-
ly thousands of suggestions
for improving Yaesu rigs
have crossed his desk.
Among the best in terms of
simplicity and effective-
ness was one first written in
abbreviated form by Har-
old Johnson for the Novem-
ber, 1980, issue of the News-
letter.

The first part of the
following article is that
1980 piece essentially as
written, but with some
italicized parenthetic com-
ments by Milton Lowens.
The second part (written by
Milt) gives generously il-

R4I3 Ral4 Da03
80 180 151007

Py

1

lustrated instructions which
should enable even a com-
parative neophyte to do the
job. No irreversible changes
are involved, no drilling or
panel changes are needed,
and no wiring changes are
required except on one,
easily unplugged, circuit
board. Considering the re-
ported effects of this modi-
fication and his own experi-
ence with it in his FT-901D,
it is no wonder Milt rates it
as a “winner”!

Part I: Significantly Improv-
ing the FT-901/902 Receiver

In a continuing search for
a replacement for my
20-year-old KWM-2 receiv-
er, | have either purchased
or borrowed almost every
“new” radio that has come
down the pike. It is a sad
commentary on the state of

-

Fig. 1. Partial schematic of i-f board PB-1704 showing origi-
nal connections of XF402 and related components.
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the art that, despite fringe
bells, whistles, and cosmet-
ic changes, nothing | can
find on the market has mea-
sured up to the 25-year-old
design, at least in the re-
ceiver department. In the
final analysis, | have been
forced to the conclusion
that, because of deficien-
cies in various parameters,
the present solid-state ra-
dios cannot copy signals
that are still solid on the
KWM-2.

Of several makes and
models owned and evalu-
ated, the Yaesu FT-901DM
[and now the 902 with all
the WARC bands and other
improvements, including an
excellent new true-reading
digital display] came closest
to measuring up to the very
stringent standards | had
set. Besides, its bells and
whistles included the
160-meter band, all of ten
meters, FM, AM, and FSK
operating modes in addi-
tion to the standard SSB
and CW, memories galore,
RIT tuning for RX, TX, or
both, built in ac and dc sup-
plies, true rf speech pro-
cessing, an automatic Cur-
tis keyer, true variable pass-
band and rejection notch
tuning, and a very fine au-
dio peak filter (to mention a
few!).

After the first blush of
ownership pride, however
one major problem with
this competition grade ra-
dio (as Yaesu calls it) was a
total lack of ability to com-
pete in the receiving depart-
ment. In the presence of
strong signals outside the
receiver passband, read-
ability of weak signals was
degraded by reciprocal mix-
ing and agc pumping. The
radio actually was in my
operating position three
times and each time was re-
placed with “old grandad.”
The last time, | fully intend-
ed to get rid of it as another
lost cause when | decided
to try to cure the short-
comings since the fringe
benefits were so great. Mea-
surements taken on the ra-
dio prior to attempting sur-
gery revealed an ultimate
rejection of only 55 dB, and
I began to realize that there
was a task of some magni-
tude ahead if | were to ef-
fect a “cure.”

It was assumed initially
that there must be some
leakage around the existing
selectivity circuits in the ra-
dio, and the search for the
path was on. Since the crys-
tal filter was diode-
switched, there was the pos-
sibility of inadequate by-
passing and feed-around



occurring via the dc control
lines. Twenty dollars worth
of glass 0.1-uF caps at stra-
tegic spots on the filter
board later, showed a total
improvement of 0.

Reading of similar prob-
lems plaguing the TS$-820
where the problem was in
the noise-blanker circuitry,
C225 on the noise-blanker
board of the 901 was re-
moved. This certainly
opened the noise-blanker
path but improved the ulti-
mate rejection by not quite
1 dB. Hardly a dramatic
improvement! Then noting
that the i-f was passed
around the filter in the FM
mode, here was another
possibility; diode D310 on
the filter board was re-
moved. Alas, life was not to
be so easy. This simple cure
netted only another 1.5 dB
of improvement. Obvious-
ly, the engineers at Yaesu
had cleaned up these paths
right well! After all this |
could see only two other
possibilities: | figured |
might as well tackle the
cheapest one first.

That was the chance of
cross-coupling in the com-
mon cabling under the
pluggable board sockets.
The filter board was pulled;
the jumpers bypassing the
optional (but not installed)
CW filter were removed
[thus opening the i-f chain].
Upon re-installation of the
filter board, no difference
could be determined be-
tween power on and power
off in the CW mode. The
radio was dead with
100,000 microvolts at the
input. That experiment sat-
isfied me that the ultimate
rejection was really a func-
tion of the factory-installed
filter; it just flattened out
for me at —55 dB. Unfor-
tunately, there are still lots
of countries on the air that |
need that are represented
by signals lots weaker than
55 dB down from some of
the W2s heard at the QTH.

A custom filter of at least
12 poles that would me-
chanically fit the filter

board was a bit rich for my
blood (about half the price
of the radio), so an equiva-
lent of the existing filter
was ordered from the Fox-
Tango Corporation for
something less than $60.00.
Although there was some
delay at the time, this excel-
lent filter is now available
from stock. (See Parts List.)
The filter was installed with
diode switching at the input
to the balanced modula-
tor—after the i-f gain, as
suggested by Sabin and
Hayward. Skirt selectivity
improvement was noticed,
but since the agc amplifier
is fed from a point ahead of
the second filter, agc pump-
ing from strong adjacent
signals was still present and
tended to mask or distort
weak signal reception.

So | tried another ap-
proach (no one can accuse
me of not being persistent,
hi!). To obtain the band-
pass-tuning feature, Yaesu
up-down converts the
9-MHz i-f to 10.8 MHz with
filtering at each frequency
to permit a variable-width
window of common pass-
bands. This feature, first ad-
vanced by Bill Orr in the
50s, works superbly since
using a common oscillator
results in passband tuning
with zero tracking error.
After the dual-heterodyning
process, a modest filter is
required to rid the radio of
mixing products. An ex-
tremely simple two-pole
crystal monolithic filter,
XF402, was utilized for this
purpose (by Yaesu). See Fig.
1. While it cleans up these
spurious products nicely,
the filter is so elementary
that it provides no help at
all in enhancing the skirts of
the main filter (XF302, 3, or
4).

Despite a disparity in im-
pedance levels, filter XF402
was removed from the i-f
board, the switching diodes
and filtering on the added
filter were removed, termi-
nating resistors were
changed, and the new filter
was patched in in place of

XF402. No attempt was
made to add gain to the i-f
amplifier to compensate
for the insertion loss of the
new multi-pole filter. [Sub-
sequently, Harold did de-
vise a simple method for
adding gain; it is described
below.]

The unconverted radio
has an i-f gain such that a
.7-microvolt signal gives
10-dB signal-to-signal +
noise, and the MDS figure
remains unchanged with
the additional filter in-
stalled. | have cascaded
filters in my KWM-2 and
several “S” lines with spec-
tacular results. Addition of
this second filter to the FT-
901DM [and probably to the
902] is no less startling. It
turns this ‘‘competition
grade” radio into a real con-
tender.

In performing this sur-
gery on two different radios
(4 filters), the filters seem
extremely well matched for
center frequency with prac-
tically no effect on the
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Fig. 2. Connections to new
8-pole filter YFB9H2.4.
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Fig. 3. Pictorial showing
connections to new 8-pole
filter YFB9H2.4.

“nose.” The skirts, however,
take a real nose dive. Ulti-
mate rejection is beyond
my ability to measure (in ex-
cess of 100 dB) and the agc
system just doesn’t respond
to anything that isn’t in the
passband
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Fig. 4. Pictorial showing placement of new filter and its
related connectors and cables.
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Fig. 5. Foil side of PB-1704 with detail showing required

changes. Also see detail 8c.

BRAID

RGIT4/U o

-

Fig. 6. Preparing the ends of
RG-174/U coax for connec-
tion to PB-1704.

Table 1 details the before
and after bandwidths but
cannot adequately describe
the increase in depth and
steepness of the skirts. You
almost have to hear it to be-
lieve it.

Now, if someone would
just figure out how to make
the backward radio tune
forward, | would be as hap-
py as a clam with my “new”
FT-901DM! [Too bad you
were a bit early, Harold. The
new 902 model tunes, as it
should, so that clockwise
rotation of the knob in-
creases the frequency.]

Many Fox-Tango Club
members besides the au-

»—~ BRAID SOLDERED TO
CORNERS OF T-402

XF-402
'SOCKET'/

COAX CONNECTIONS
TO PB-1704

Fig. 7. Detail showing meth-
od of connecting coax to
PB-1704.

thors have tried this filter-
cascading modification and
have found it relatively
easy to make and very ef-
fective. We would appreci-
ate receiving your reports if
you try it.

For the purpose of “be-
fore and after” comparison,
tune your rig for maximum
S-meter deflection with the
CAL signal at 14,200 kHz
and make a note of the
reading.

Test Conditions and
Instrumentation

Set-up conditions for
Table 1 were Hewlett-Pack-
ard 608 signal generator
through 5-dB pad, passband
tuning at 0, USB mode,
notch filter out, and agc off.

Effects of Filter Cascading in FT-901

Signal Bandwidth in Hz
Level With Cascade Filter Reduc-
uv  dB Out In tion
1 -6 2400 2050 350
10 -20 2500 2100 400
100 -40 2800 2400 400
1000 —-60 3400 2600 800
10k -80 12400 4200 8200
100k —100 33000 15800 .

*Reciprocal mixing at this signal level.

Table 1.
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Part 1l: FT-901/902
Filter Cascading

Harold mentioned two
problems in the first part of
this article which troubled
me a bit: the impedance
mismatch when inserting
the new filter and the result-
ing losses. Even though
neither of these had a signif-
icant effect in terms of day-
to-day operations because
of the inherent sensitivity of
the 901, | realized that
some purists might be un-
happy. However, before |
could even write Harold
about the insertion Jloss
problem, he solved it in a
simple and ingenious way
by changing the location of
the output coupling 1k re-
sistor so as to load down
and slightly change the bias
on the next stage, Q403.
This increased its gain just
enough to offset the filter
insertion losses almost ex-
actly. (See Fig. 2))

The matter of improving
the impedance matching
seemed like a more difficult
problem until a fortunate
discovery was made. Fig. 1
shows pertinent portions of
the original circuitry of PB-
1704C, the i-f board. The ba-
sic idea of the modification
was to remove XF402 (be-
tween Q402 and Q403) and
to substitute the 8-pole,
2.4-kHz bandwidth Fox-Tan-
go filter for it. Note that the
input end of the original
filter is attached to the up-
per end of the coil in T402
which, with its shunting ca-
pacitor, looks more like a
simple resonant circuit than
a transformer. If it’s a trans-
former, where is the second-
ary winding? All the other
“T's” had them! Maybe
T402 did too! A study of the
parts list in the service man-
ual vindicated my hunch:
T402 and T403 had identi-
cal part numbers and a
step-down secondary wind-
ing—ideal for impedance-
matching the new filter! |
could hardly wait to ex-
amine the back of PB-
1704C in the vicinity of
T402 since the parts layout

diagram (Fig. 5) showed
what looked like a trans-
former pin not connected
to anything.

Eureka! | had found the
solution. A few checks with
the ohmmeter confirmed
the presence of the winding
with one end grounded, just
like T403. Prior to this dis-
covery, | had made the
modification in my own FT-
901D and was pleased with
its results. However, upon
making the simple change
to utilize the newly-found
secondary winding, the
maximum CAL signal indi-
cation increased several
dB! Talk about gilding the
lily—1 was delighted since
the selectivity also seemed
even better than before. So
the following detailed in-
structions include the use
of T402's “invisible” sec-
ondary. (See Fig. 8)

One thing more. As origi-
nally proposed, W4ZCB’s
mod eliminates the possi-
bility of AM/FM operation,
a serious loss since the FM,
at least, is a very desirable
feature in the FT-901DM
and D models (even though
the DE and SD models do
not have it, and for them
the first design was
fine —except for that secret
secondary). This problem
was solved by, in effect,
providing a “socket” at the
end of coax leads connect-
ed to the points on the
board to which the original
2-pole filter was soldered.

This new socket ter-
minated under a small re-
movable lid in the top of
the cabinet so that, by using
matching miniature plugs,
either the original 20-kHz
filter (very small) or the new
2.4-kHz filter (at the end of
another short length of
coax) could readily be
plugged in when desired.
Further, for special pur-
poses, any filter could be
plugged in at this point tem-
porarily while resting on
top of the cabinet as long as
a mating plug was con-
nected to it.

They say that one picture



is worth a thousand words,
and there are lots of pic-
tures so I’ll try to keep the
words to a minimum. Any-
way, start by comparing
Figs. 1 and 8 carefully,
noting the differences.
Then become familiar with
the others—especially the
details. Next, take off the
top cover of the cabinet
(don’t be afraid) and re-
move the black plastic pan-
el at the left, over the cir-
cuit board compartments.
Using the markings on this
panel, locate PB-1704, re-
move the two screws at the
ends of its hold-down strap,
and using a knife blade or
thin screwdriver, wedge up
first one end of the strap
and then the other, a bitata
time, until the board comes
out of its socket. Examine
the board carefully, noting
the location of XF402, T402,
and R419. All components
have their identifications
printed on the board, and
the photographs in your
owner’s manual will help
further to identify the key
components.

Turn the board over and
note that a portion of the
foil side is covered by a
metal shield which makes it
difficult to see or gain ac-
cess to the three soldered
connections of XF402. Us-
ing long-nose or small igni-
tion pliers, bend up the ob-
structing corner of the
shield temporarily and you
are ready to begin. Prac-
tically all the work is done
right on PB-1704, no wiring
is changed under the chas-
sis, and no chianges are ir-
reversible. So heat up your
light-duty, finetipped sol-
dering iron, clean and tin its
point, and go to work.

Detailed Procedure

A. Modifying PB-1704.

1. Clearly identify the
three soldered connections
of XF402. (See Fig. 5.) Unlike
a crystal (which it resem-
bles), it is not plugged into a
socket—it is soldered to the
board. Its three leads are
thin and usually bent over

before soldering. Carefully
remove the solder from the
three points using de-sol-
dering wicking or suction.
Straighten the leads so that
when the solder is removed,
XF402 can be lifted from
the board without using any
force.

2. Study Detail 8¢ and lo-
cate the short trace (foil
strip) which must be cut
with a hobby knife or sharp
blade. Use a strong light
since the trace may be hard
to see under the green var-
nish-like solder-resist which
covers all of the board ex-
cept the solder points. Use
your ohmmeter to be sure
the trace is actually cut.

3. Locate blank pin (S) of
T402 and solder a short,
thin, insulated jumper wire
to it. Note that it connects
to the IN connection of
XF402, but do not solder it
there until the coax is in-
serted. See Fig. 7.

4. Prepare both ends of
the RG-174/U coax as
shown in Fig. 6. Tin the ex-
posed ends of the center
conductor and insert them
as shown in Fig. 7. Solder
them to the foil side (as the
filter was previously). Now
connect the jumper wire
from pin S. Next tin the up-
per corners of T402 and sol-
der the braid tails to them
for grounding and strain re-
lief. Hold the braid tail with
long-nose pliers to act as a
heat sink to prevent melting
the plastic insulation of the
coax.

5. Optional: Locate R419
adjacent to the right side of
T402. Since its solder points
are blocked by the shield on
the foil side, cut the resistor
lead as shown in Detail 8a.
The cut ends can be re-sol-
dered if ever desired.

6. This completes the
work on the board. After
bending the shield back to
its original position, more
or less, re-install it in its
socket temporarily and
bring the coax loop toward
the front panel. Drop the
black plastic panel into
place after slipping the
coax through the large rec-
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mcl)— } l
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Fig. 8. Revised schematic showing essential changes in-
volved in the modification (compare with Fig. 1).

tangular opening in the
black panel. Cut the coax at
the front end of the open-
ing. (See Fig. 4)) It is impor-
tant to identify the IN lead
with a bit of white tape,
paint, etc. Once again, take
off the plastic panel and re-
move PB-1704 to simplify
making the connections
shown in Detail 4a.

B. Connecting the connec-
tors.

1. Detail 4a shows a mini-
jack; B and C are matching
plugs. Though only three
pins are needed, the four-
pin type is used to make
soldering of the braid tails
easier and to help separate
the input and output con-
nections. The illustrations
are practically self-explana-
tory; just expose no more of
the unshielded center con-
ductor than is necessary; tin
the solder points and work
carefully. The two inner
lugs of the connectors are
bent towards one another.
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A third hand to hold the
connectors during solder-
ing will make the work
much easier. Use a light
touch with the iron and
work quickly. The leads in
Detail 4c will be connected
to the new eight-pole filter.

2. Re-install PB-1704, in-
cluding its hold-down
sCrews.

C. Installing the new eight-
pole filter.

1. See Fig. 4. Mount the
ground lug on filter stud B
using the nut and star wash-
er unless one is stamped in-
to the lug itself. Rest the
filter on top of the black
cylindrical filter capacitor
and slide it towards the left
until it touches the metal
shield of the circuit board
compartment. It will be
secured at this point later
with special copper double-
stick tape (for grounding
the filter case) called a
“Mount-It.”
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2. Solder the capacitor
and resistor between filter
post D and the ground lug
as shown in Fig. 3. Note that
the common point forms
the RC junction to which
the coax will connect. See
also Fig. 2.

3. Remove the protective
paper from the Mount-It (or
use foam-type double-stick
3M mounting tape) and

press it against the end of
the filter nearest pin C (IN).
Repeat step 1, resting the
filter on top of the large
capacitor and sliding it to
the left until it contacts the
shield. Press it firmly; the
special adhesive grounds
the filter case (if copper)
and bonds more strongly
with time.

4. Remount the black
plastic panel and tighten its

Parts List

1 Ground lug
1 1k 1/4-Watt, 5% resistor
1 0.01 50-V disc capacitor

1 Female four-contact mini-connector*

2 Male four-pin matching connectors*

1 Mount-It (copper double-stick tape assembly)

1 3/4” square of double-stick foam-type tape

12" RG-174/U high quality coaxial cable

1 Fox-Tango 8-pole filter (2.4 or 2.1 kHz bandwidth; No. 2110

and 2009, respectively).

*Mini-connectors are made from sections of 36-contact head-
er strips by AP Co., Nos. 929834-01 and 929974. The above
Parts Kit 4J, including cholce of filter bandwidths and com-
plete instructions, is available for $60 from the Fox-Tango
Club, Box 15944, West Palm Beach FL 33406. Airmail postpaid
US and Canada. Overseas, add $5.00.

six hold-down screws. Bring
the coax with connector 4a
up through the rectangular
hole. Mark the IN end with
paint, brush pen, etc. Do
the same for the end of the
4C connector to be chosen
as IN. The two must always
be connected so that the IN
marks match. 4B can be
connected either way. The
area where the connectors
and cables are joined can
be covered with epoxy put-
ty to make a neater and
more secure job. Try plug-
ging 4B into 4A. Then try
4G, its leads are longer than
necessary to reach the
eight-pole filter. Cut them
to a suitable length with a
bit of slack; bare the ends
and connect as shown in
Fig. 3

5. This completes the
modification. Note that the
XF402 assembly (Detail 4b)
can be secured to the black
plastic panel at a conve-
nient point with double-
stick tape; the same is true

of connector 4C. Thus, con-
nector 4A (which is loose)
can be shifted readily from
one to the other. Turn on
the set and test its opera-
tion. The S-meter deflection
should be about the same
as before or perhaps a bit
greater. Adjusting the slug
of T402 might improve mat-
ters a bit more, but since an
extender board would be
needed, it is usually not
worth the expense and trou-
ble. If desired, adjust
VR401 on PB-1704 to get
the original S-meter reading
with the CAL signal

6. Close the cabinet by
remounting the top cover
and test the connectors for
accessibility by removing
the small access lid. Con-
nector A makes it possible
to experiment with other fil-
ters in the future without re-
moving the top of the cabi-
net. Just duplicate the 4c
and Fig. 3 assembly, using
clips at the filter end,
desired. B
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~ MFJ DELUXE Versa Tuner Il

$139.95 buys you one of the world’s finest 300 watt antenna tuners
with features that only MFJ offers, like . . . dummy load, SWR, forward,
reflected waft meter, antenna switch, balun Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

MFJ’'s Best Versa Tuner ll . ..
Built-in SWR/Wattmeter, dummy
load, antenna switch.
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This is MFJ's best Versa Tuner . And one of
the world's finest 300 watt (RF output) tuners.

The MFJ-949B Deluxe Versa Tuner Il gives
you a combination of quality, performance, and
features that others can't touch at this price
or any price.

PERFORMANCE: You can run your full trans
ceiver power output — up to 300 watts RF out-
put — and match your transmitter to any feedline
from 1.8 thru 30 MHz whether you have coax,
balanced line or random wire.

FEATURES: A 200 watt 50 ohm dummy load
lets you tune up for maximum performance

A sensitive meter lets you read SWR with only
5 watts and both forward and reflected power in
uo ranges (300 and 30 watts).

A flexible antenna switch lets you select 2
coax lines direct or thru tuner, random wire or
balanced line and dummy load.

A large efficient airwound inductor 3 inches in
diameter gives you plenty of matching range and
less losses for more watts out.

1:4 balun. 1000 voit capacitors. SO-239 coax
connectors. Binding post for balanced line, random
wire, ground. All aluminum cabinet. 10x3x7 ins

QUALITY: Every single unit is tested for per
formance and inspected 'for quality. Solid American
construction, quality components.

The MFJ-949B carries a full one year uncon
ditional guarantee.

Order from MFJ and try it — no obligation. |i
not delighted, return it within 30 days for a re

fund (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 $139.95
plus $4.00 for shipping/handling.

Don’t wait any longer to tune out that SWR
and enjoy solid QSO's. Order your Deluxe Versa

Tuner |l today. Call MFJ or see your dealer

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside
continental USA and In Mississippi

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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) “USE FOX TANGO FILTERS TO
IMPROVE YOUR RECEPTION”

CRYSTAL FILTER
MODE e
r?;’_ FREO'..m
X g2 1121 |

FOX-TANGO CORPORA
BOX 15944. WPB, FLsg"t%';

The greater the number of poles in the IF filter of a receiver, the greater its selectivity and freedom
from adjacent channel QRM. Most manufacturers of modern sets provide SSB filters as standard
equipment and offer 6-pole filtefs as extra cost options. A simple way to improve all such sets is to add
an additional 8-pole SSB filter in cascade (series) with the existing filter, thus providirg up to 16 poles
of filtering in both SSB and CW. Even better, if the new filter has a slightly narrower bandwidth than
the original, selectivity and ultimate rejection are improved even further.

The following magazine articles all feature the use of superior Fox-Tango filters for cascading, and
stress the simplicity of their installation which requires no drilling or additional swiiching:
CQ-—March 1981. Tighter Skirts for the Kenwood TS820. (Applies also to TS520.)

Ham Radio—April 1981. Improving the Heath SB-104A.

73—Sept. 1981. Filter Cascading in the Yaesu FT-901/902. ““Tricking out the FT-921/902"
FOX-TANGO not only stocks the filters recommended in the above articles but also provides detailéd
instructions and kits of additional parts or cascading boards if needed. Send a large SASE (or $1) for

details; specify the modification you want. '
ALL Fox-Tango filters are 8-pole high-quality units made from specially treated high-Q discrete

crystals. They are custom made for drop-in installation on existing boards or replacement of existing
units, matching perfectly both physically and electronically. No expense or effort has been spared to
make Fox-Tango the BEST filters available. Don’t be fooled: cheap substitutes are no bargain! The
following bandwidths (Hz) are available for the sets indicated; most still cost cnly $55 airmail
postpaid (US & Canada; elsewhere add $5).

YAESU—AI popular HF models: 250, 500, 1800, 2100, 2400, 6000.
KENWOOD—R599, TS520, R820, TS820, and similar: 250, 400, 1800,
2100.

HEATH—AIl popular HF models: 250, 400, 1800, 2100.
DRAKE—R-4C & R7/TR7: 125, 400, 500, 600, 800, 2100, 2400, 6000,
8000.

COLLINS—75S-3B/C: 250.

Since not every bandwidth is available for every model, write or phone for free information or
brochure. We accept mail or phone orders; payment by VISA/MASTERCARD. Money Order,
Check, COD (at your expense). Order with confidence—All Fox-Tango Filters are guaranteed for one
year.

YAESU USERS JOIN THE INTERNATIONAL FOX-TANGO CLUB.
ANNUAL DUES $8 U.S,, $9 CANADA, $12 ELSEWHERE

i/, | Box15944S, West Palm Beach, Florida 33406

(305) 683-9587

¢+ | FOX-TANGO CORPORATION

~See List of Advertisers on page 114
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‘““BRAND NEW?*’

CHAMPION MESSAGE

MEMORY KEYER
Model TE-292

! il $125.95

® Self-completing dots and dashes

® Both dot and dash memory

® Jambic Keying with any squeeze paddie

® 550 w.p.m.

® Speed, volume, tone, tune and weight controls

® Sidetone and speaker

® Low current drain CMOS battery operation— portable
® Rear panel Jack lor auxiliary power

® Deluxe quarter-inch jacks for keying and output

o Records at any speed —plays at any speed. ® Keys grid block and solid rigs

® Memory operating LED ® WIRED AND TESTED FULLY GUARANTEED—LESS
® Use for daily QSO or contests BATTERY

CHAMPION WESSAGE WEwORT RITER

u¢m “c’;

Ele .
e e @b -
N %9 Sotume

GPEED jigm mwr A9 =

Features:

® State-of-the-Art-CMOS Circuitry

® Choice of Message Storage

*A. Six 50 character messages

8. Twelve 25 character messages
+C. 27 combinations of message
C. programming.

89 95 m W’I‘O .‘Q;. OELUXE MESSAGE MEMORY KEYER
. p . l!; !!Q P

> LR >4 ."Q_
Features: Model TE-284 ‘& P t

SPEED (i ik i’ '\'/fOLUM-
® - State-of-the-Art CMOS Circuitry = i :
® - Three choices of Message Storage PLUS:

s »
~—

*A. Two (50 character each) ® Self-completing dots and dashes

message storage ® Both dot and dash memory
*B. Four (25 character each) ® Jambic Keying with any squeeze paddie

message storage ®550 wp.m
*C. One 50 character and ® Speed, volume, tone, tune and welght controls

two 25 character message ® Sidetone and speaker

storage ® Low current drain CMOS battery operation—portable
® Records at any speed-plays at ® Deluxe quarter-inch jacks for keying and output

any speed ® Keys grid block and solid rigs

Memory operating LED ® WIRED AND TESTED FULLY GUARANTEED—LESS
® yse for dally QSO or contests BATTERY

MESSAGE
MEMORY KEYER

PLUS:
® State-of-the-ar1-CMOS keyer
® Self compleling dots and dashes

Model # TE201

Features: @ Both dot and dash memory
©® Advanced CMOS message memory ®/ambic keying with any squeeze

® Two (50 char each) message paddie
storage 6 ®5-50 wom
® Repeat function . ® Speed, volume. lone, tune and

® Records al any speed—plays back weight controls
at any speed ® Sidetone and speaker

® Longer message capacity ® Low current drain CMOS battery
Exampie: send CQ CQO CO DX de operation—portable
WB2YJM WB2YJM K—then play ® Deluxe quarter-inch jacks for key
second message on contact—de ing and output

WB2YJM QSL NY NY 579 579 Paul ] Keységnd block and sohd slale rgs
Paul K ®WIRED AND TESTED
® Use tor daily QSOs or contests GUARANTEED

DELUXE CMOS ELECTRONIC KEYER

$59.95

@ Speed, weight, tone, volume tune controls & sidetone and
speaker

@ Semi-automatic “"bug" operation & straight keying—rear
panel switch

RAC

Features: Deluxe CMOS

Electronic Keyer
@ State-of-the-art CMOS circuifry
@ Self completing dots and dashes @ Low current drain CMOS battery operation—portable
@ Both dot and dash memory @ Deiuxe quarter inch jacks for keying and output

@ /amBIC keying with any squeeze paddie @ Keys grid block and solid state rigs

5-50 wpm @ Wired and tested—/ully guaranteed—less battery

MODEL TE133 - same as TE144 with wgt and tone control internal, less sem-
auto keying. $49.95

MODEL TE122 — same as TE133 less wgt, tune, solid state keying $39.95
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.
Plus $2.00S/H NY Res add tax

RAC '

1106 RAND BLDG. -
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FREE!
RADIO AMATEURS

WORLD ATLAS

with purchase of famous
CALLBOOK
MAP LI BRARY!

B Y e 1._/
- }‘ -Xx\ ——d (
Sl
\», . 3dl"erem maps in 4 colors
1‘- _.. - -~
— S e Yo
.—V-'— "‘!v'.vpﬂ...,'/

»- . "',7 'l;']?..vv
W

. 20-page, tull color Attas L

/¥4

Here’s an offer you can't refuse! You
receive three, intormation-packed, Ama-
teur Callbook maps, folded, plus the
World Atlas for only $4.50 plus $1.50
shipping and handling. If purchased
separately, total value of map/atlas offer
would be $7.50 plus shipping. You save
$3.00 and get these invaluable radio
amateur aids!

1. Prefix Map of the World, folded.
World-wide prefixes. Shows 40-zone
map on one side, 90-zone map on the
other. Size 40" x 28"~

2. Map of North America, folded.
Includes Central America and Carib-
bean to the Equator. Shows call
areas, zone boundaries, prefixes, etc.
Size30"x 25"

3. Great Circle Chart of World, folded
Centered on 40°N, 100° W. Shows
cities, latitude, longitude, great circle
bearings and more! Size 30" x 25"

Plus special FREE bonus!

The Callbook’s own Radio Amateur
World Atlas, FREE with the purchase of
the 3 maps. Contains eleven full color
maps of the world, looking at things from
the radio amateurs point of view.

Calibook Map Library $4.50
Shipping 1.50
Total $6.00

N Special Offer!

/. Amateur Radio
Emblem Patch

AMATEUR maDIO | only $2.50 prepaid

Pegasus on blue field. red fettering. 3 wide x
37 high. Great on jackets and caps. Sorry, no call

letters. OROER TODAY!

Order from your tavorite electronics dealer or direct from the
publisher. Alt direct orders add $1.50 tor shipping. Illinois
residents add 5% Sales Tax

RADIO mmun I I L l(
o0 INC. 61
Dept. B

925 Sherwood Drive
Lake Biuff, liL 80044




8 CHANNEL SCOPE
MULTIPLEXER, DM-12

Convert ¥oul single channel sco?: into a 4 or 8 channel instrument; just connect
the OM-12, 8 channe! scope multiplexer to your scope. clip the B input probes to
the signals you want to view. Simpie, easy, fast — can handle logic level TTL
signals from OC to 3MHz. Features separate spacing and trace amplitude con
trols and selectable sampling rate — ail to knsure easy clear scope dispiay.

Completely
assembied and
tested! Ready
to usel

LU
10bs 10

Nt 1
" uw

-—h—lr'
rArnn ]

8 TTL compatible input channels (1 TTL load per

channet) can drive 50 Ohm scope cable Vle 8
Maximum full screen amphitude 1.6 Voits adjusta-

g::ce ampfitude and spacing controls CHAN NELS
4 or 8 channel selector swilch AT 0 N CE '

8 color coded input cable, 24° long with insulated
alligator clips
Edmmal 9 VDC power supplv included (Model

AC-2 s 95
2
BNC Output Cable Accessory (Modei PSA-2 add
$14.95)

MAC-2)
Si26.25" x3.75" x

LOW COST CAPACITANCE

METER MODULE, DM-8

Connect this high quality low cost Capacitance Meter Module, DM-
810 your digital Volt Meter and turn it into a Digital Capacitance Me
the Low Cost Way!

ter

Completely
assembled and
tested! Ready

Push to read range (button) trom 1pF to

000,
Zero caltbration control
In one easy 10 use, self-contained pack

age
Battery powered, with “push to read” bat-

to use!
fery Saver cifcuit (9V batteries not in-
cluded

36995

REGULATED TRIPLE POWER
SUPPLY, LOW PRICED!, DM-6

A tully assembled and tested rower s|?p|‘y that provides a solid. fully wired
triple power supply inciuding fixed SV @ 1 Amp, 5V to 15V @ 0.5 Amp, and

SV1o — 15V @ 0.5 Amp — all supphies regulated, short proof. Each sup,glv
has:‘hnn Indicator LEO. Complete and ready for use in a durable (8°x67x3 172°)
metal case -

» CAT
Display area
Acceleration potential
Intensity moduiation

« Vartical deflection
Sensitivty and bandwidth

Rise time

Dynamic range

input R ang €

Maximum input voltage
Ditplay mode

X-Y operation

® Horizontal defection

HITACHI DC-15MHz
SINGLE-TRACE PORTABLE
0SCILLOSCOPE AT
THIS LOW, LOW PRICE

1308UB31 (5-inch, round shape)

8x10div {1 div
Approx. 2kV
Over 5Vp-p

9.5mm})

Smy/div-SVidiv = 5%, 0C—15MHz,
1mV/dv—1V/div = 6%, 0C~5MHz Typ

{Using x5 ampiifier)
24ns
More than 4div at 15MHz

348
3d8

Direct 1M Ohm, approx. 30pF
600Vp-p or 300V (DC + AC peak|

Single-trace
DC~500 kHz, 200mV/dv

Pnase ditference OC— t0kHz 3

Sweep mode Auto, NORM, TV {+). TV{
TV synchronization TV sync-separator circuit
Intemal Over 1 div (V sync-signai)

External Over 1 Vp-p (V sync-signal)

Trigger sensitivity

Frequency Internat External
20Hz--2MH2 0.5div 200mv
2--15MHz 1.5dv 800mY

Trigger slope

Sweep time
Sweep-time magnitier
Max. sweep rate

» Amplitude calibrator
Waveform
Vollage

& Power requirements

e Dimensions

* Weight

& Ambient operation
tamperaturs

MOD

0.2us/drv—0.25/div 2 59
10 times (= 7°%)
100ns/div

)

19 calibrated steps

1kH2z = 10% Typ. Square wave

0.5V =3%

100V (120/2207240V) = 10%

50/60Hz, 40W

Approx. 275(W) x 190(H) x 400(0)mm

Approx. 8.5kg
0~ +40°C

EL V-151B

WITH 2 YEAR MFG. WARRANTY

ONLY $49995

WITH FREE DM-12
8 CHANNEL MULTIPLEXER
A CCMBINED VALUE
AT LIST OF $639.95

LOW COST HIGH
FREQUENCY COUNTER

V22 AR T R AT LR SRR ANANANNNY

MODEL NO. DM-7

The Aibia Model DM-7, 8 Digit High Frequency Counter is easy to
yse Tmlch selectable time base nput by a single BNC, nothing to
build}

5 Hz 10 550 MHz

8 big easy-to-read .43" high intensity LED ot

olay
Crystal { = 3ppm @@ 25°) controlied 0.1 or 1.0 sec. gate tmes

Convenient benchtep size (7°x10™x37)
PRE-CALIBRATED

durable attractive case
PRE-TESTED

COMPLETELY
ASSEMBLED

LOW OHM METER
MODULE, DM-10

DM-ID SOW OHM METER MDDULE

[T

H i e s

rass 10 ased

Measures resistance from 10 milliOhms to 20 Ohms. Now you can
measure resistance dewn to 10 milli0hms with this low cost, easy
1o use DVM module. Check cost resistance, transformers, relays
chokes, printed circuit board copper paths and ground cables
Specal zera balance control nults out input cabie resistance 1o in
sure accurate readings. Your OVM has to be set to 2V range during

operation
bles not included ur avarlable)

Battery powered (push to read
battery saver circuit). Requires
1.9 Volt Ban:rygn:l ncluded

Size6 25"%3.75°x 2" (Ingm ca

FREQUEN©Y METER MODULE
“5Hz to 100MHz”, DM-11

Zero Calibration control
OM-It FREQBENCY T0 VOLTAGE MOBULE

Measure frequencies from SHz 1o 100MHz on your digial voitmeter
with a resolution of 3 172 digits — easy t0 use — perfect for tield
service — fab testini home hobbyist! Connect the DM-11 to
our DVM, set the DVM to the 2VDC range, cannect a signal fo the
M-11 via 2 BNC cable {nct included) and measure the frequency of
any source. Hf Lo Range LED's insure fast accurate readings
Frequency Range 5Hz to 100MHz
Input Impedance 1 Megghm
Input Sensitivity Hz < B0MV
00 Hz — 60MHz < 30MV
60MHz < 70MV
Size6.25"x3.75"x
External 9V DC power supply mcluded
{Model MMAC-2)
BNC Input Cable Accessory (Model PSA-2

*99,;/ '69”

i YOU SAVE $140.00

200'514.95)
A b gl POSTAGE & HANDLING
ALBIA SATISFACTION ;'g:gr:‘ §'L‘|¥crr§ssg "revl:::'lllsi? 571?‘;5‘"?' %‘é:c::y"so(l)f °Lzﬂ'§%%?§§&s§$°m omos | o
FREE!! WARRANTY. - \ND DEPENDABLE DELIVERY SERVICE.
e F F $10.01 - $25.00 315
NEW 1981 INCT, AK & HI CALL CALL TOLL FREE 1‘800'243'6953 9A.M. 1o $25.01 - $50.00 465
FALL COLLECT (203) 467-5590 . SIPIRESS. T $5001 - 510000 645
WE ACCEPT MASTER CHARGE, VISA AND AMEX CREDIT CAROS e
CATALOG Connecticut Residents add 7 1/2% Sales Tax @ Prices shown in U.S. currency only. Foreign orders add 15% w475 TR uNITED ATES 155
ALBIA ELECTRONICS INC i
new products! NS TEMPLATE
Send today!! 44 KENDALL ST. ® P.0. BOX 1833  NEW HAVEN, CT. 06508 DROER RECEVED

~ See List of Advertisers on page 114
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IC-720A Digital HF Transceiver. Covers 9 HF Ham
bands, receives .1 to 30 Mhz. Synthesized & all Solid-
State. Qutput variable 10 to 100w continuous, all bands
Six digit LED readout, dual built-in VFQ's, AM, CW, SSB
& RTTY filters. Passband tuning, RIT, VOX, semi break-in
CW, blanker & speech processor. 13.5 VDC @ 20A max
4'%"h x $%"w x 12%"d, 17 1bs ..... Regular $1349.00

PS-15 Power supply . 149.00
PS-20 Continuous duty power supply 229.00

Adaptor cord for PS-20/1C-720A 25.00
FL-32 500Hz CW filter 59.50
FL-34 5.2 KHz AM filter. 49.50
SP-3 External base station speaker. ..49.50
Phone Patch. . 139.00
AH1 5-band mobile antenna/tuner 289.00

IC-2KL 500w outout, 160-15m (incl. WARC) Solid
State, automatic band switching linear for IC-720A, 720
& 701. With AC supply ..

.... Regular $1795.00

1C-730 80-10m (incl. WARC) HF Transceiver. Al solid-
state, synthesized, 200 watts PEP input. Dual VFQs, 8
frequency memory storage. IF shift with pass band
tuning optional. Up/down tuning with optional mic
9%"w = 3%"h » 10%"d, 10 Ibs. ..... Regular $829.00

IC-290A 2m All Mode mobile for 143.8 to 148.199
MHz_ RIT, prog. offsets, 5.memory channels. 2 VFQs, 2
scanning systems; memory & prog. band scan, SSB
squelch. Adj. scan rate with auto. scan stop & resume
after delay, priority ch, memory retention provision,
Hi/lo power, sidetone, blanker, T/T mic. Opt. remote
tuning mic. 6%"w x 2%2"h x8%"d. ... Regular $549.00

IC-22U The 800 channel synthesized successor to the
IC-228. Frequency selection by a pushbutton. 1 or 10
watts. Microphone, mobile mount, DC cord & plugs
6%"w % 2%"w x 8%"d 3% Ibs Regular $299.00
EX-199 Remote box - 2 x 2 x 2 ... 3450

Call Toll Free: 1-800-558-0411

You pay LESS at AES...just Call TOLL FREE

1-800-558-0411 - ask for our DISCOUNT DESK

IC-251A Microprocessor controlled 2 meter All-mode
Transcewver for 143.8-148.1999 Mhz. 7 digit display. 10
watts, 3 memories, mem. scan & programmable band
scan. 600 KHz offsets, variable splits with two built-in
VFO's, 13.8vdc or 117vac. w/amplified hand mic
4%"h = 9% w = 10%"d, 11 Ibs...... Regular $749.00
IC-451A UHF All Mode Transceiver for OSCAR mode B
or J & simplex. For 430-440 or 440-450 MHz. Features
similar to the IC-251A Regular $899.00
IC-551 All mode, microprocessor cont. 6m transceiver
for 50-53.999 MHz. 6 digit display, 10w, 3 mem. ch
w/var. scan, 2 VFQ's & blanker. 13.8vdc & 117vac
4%"h x 9%"w = 10%"d, 14 Ib Regular $479.00
EX-107 VOX unit 55.00
EX-108 Passband tuning & RF processor ... ... 105.00
EX-106 FM adaptor for 551/551D. 125.00
IC-551D same as 551 but 80 watts. EX-107 & EX-108
built-in. 13.8vdc @ 18A Regular $699.00
PS-20 20A AC power supply . 229.00
CF-1 Cooling fan for PS-20. 45.00

IMPORTANT!

The prices shown in this ad are
suggested by the Manufacturer.
On most MAJOR items we can
save you money with a Big Dis-
count. Call now TOLL FREE and
ask for our DISCOUNT DESK.

———_—

1C-255A Microprocessor cont. 2 meter FM Transceiver
for 143.8-148.195 Mhz. 25 or 1w output. 5 memory
channels w/scan, adjustable rate & auto stop. 600 Khz
offsets, 2 built-in VFO's. 13.8vdc @ 5.5A. 7%w" x 2%"h
x 9%5"d, 5% Ibs. w/TTP mic Regular $399.00

IC-560 Microprocessor controlied 2 meter SSB, FM &
CW Mobile Transceiver. 7 digit LED readout, 10 watts, 3
memories, mem. scan & prog. band scan. 600 KHz
offsets, var. split with 2 built-in VFO's. 13.8 VDC @ 3.5A
Mic. & mobile mt Regular $499.00

IC-25A Compact full-featured 2 meter rig. 5 memories
plus two VFOs, priority channel, 2 scanning systems
ncluding auto. scan resume, provision for memory
backup, touchtone microphone. 2"h x 5"d ..TBA

SAVE $20

IC-2A Synthesized 2m FM Hand
Held. 800 channels in SKHz steps
144.00 to 147.995; 600KHz offsets
Thumb wheels & +5 khz upshitt
With 250ma pack output 1s .15w
LOW or 1.5 HIGH. Optional packs
for larger capacity or higher power
With 250ma nicad pack, wall chgr
flex ant. belt chip. strap. earphone
and plugs. IC-2AT has built-in T/T

Only € 26"w=x1.4"d, 11b

Regular SPECIAL
1C-2A 2m HT w/nicad & wall chgr . $239.50 $219.50
IC-2AT HT w/TTP, nicad & chgr ... $269.50 $249.50

BC-30 Drop-in charger for BP-2,3 & 5 ... 69.00
BP-2* 450 ma, 7.2v nicad pk, 1W output ... .. 39.50
BP-3 Extra 250 ma nicad pk, 1.5W output .... 29.50
BP-4 Alkaline battery case ] 12.50
BP-5° 450 ma, 10.8v nicad pk, 2.3W output .. 49.50

CP-1 Cig lighter plug & cord (BP-3).......... 9.50
DC-1 DC operation module. 17.50
HM-9 Speaker/microphone 34.50
LC-2A Leather case for IC-2A 34.95
LC-2AT Leather case for IC-2AT 3495
2A-TIN TT pad . 39.50

*BC-30 required to charge BP-2 & BP-5
IC-ML1 2m mobile amplifier. 2.3W input, 10W output
(with IC-2A-2AT use BP-5 pack) .. $89.00

IC-202S 2 meter portable SSB Transceiver. 3W PEP
output. Uses regular “C" cells, optional Nicad pack &
charger or IC-3PS AC supply/speaker. With hand mic
whip antenna and strap Regular $279.00

IC-20L 2m amptifier, 10w SSB/FM.......... 98.00
1C-402 432 Mhz portable SSB Transceiver. Features
same as |C-202S above .. Regular $389.00

1C-30L 432 Mhz amp., 10w SSB/FM.......105.00
IC-502A 3W SSB 6m portable, as above. ... $239.00

BC-10 Memory back-up for 720/551D TBA
BC-15 Nicads & AC chgr for portables. 57.50
BC-20 Nicads & DC-DC charger for ports. 57.50
WC-215 Wall charger for BC-20 ... 11.95%
IC-3PE 3A power supply/speaker............. 95.00
IC-3PS AC supply/spkr for portables. 95.00
FA-1 2m flexible antenna nd 9550
HM-3 Deluxe mobile microphone.... . 17.50
HM-5 Noise canceling microphone .. 3450
HM-7 Amplified mobile microphone ... 29.00
HM-8 Touch-tone mic. for 255A/260A ........ 49.50
HM-10 Scanning mic. for 255A/260A ......... 39.50
SM-2 Electret desk microphone .. g .. 39.00
SM-5 Electret mic - 251A/255A/260A 39.00
HP-1 Headphones ... eptbibs .. 34.50

master charge

Toot intEamaNN a0

AES STORE HOURS: Mon, Tue, Wed & Fri
9-5:30; Thurs 9-8 (Vegas 9-6); Sat 9-3

in Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195 467

AMATEUR ELECTRONIC SUPPLY.:

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200

AES BRANCH STORES
ORLANDO Florida 32803
621 Commonwealth Ave.

Phone (305) 894-3238
Fla. Wats 1-800-432-9424
Outside Fla. 1-800-327-1917

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

Ohio Wats 1-800-362-0290
Outside Ohio 1-800-321-3594
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LAS VEGAS, Nevada 89106
1072 N. Rancho Drive
Phone (702) 647-3114

Pete, WABPZA & Squeak, AD7K
Outside Nev. 1-800-634-6227

ASSOCIATE STORE
ERICKSON COMMUNICATIONS
CHICAGO, Illinois 60630
5456 N. Milwaukee Avenue
Phone (312) 631-5181
Outside ILL. 1-800-621-5802




MICROLOG

We proudly announce our
Amateur Communications Ter-
minal, the ACT-1. It’s the best
value in the Amateur Radio
market for your RTTY/CW re-
quirements. Check the combina-
tion ot features and proven
MICROLOG quality. You’ll agree,
the ACT-1 is a “Tough ACT to
follow.” Microlog Corp. 4 Pro-
fessional Cr. Suite 119, Gaithers-
burg, MD 20760, Tel. 301-948-5307
Telex 908778.

Sales through your local dealer

MICROLOG -~

INNOVATORS IN DIGITAL COMMUNICATION

e SIMPLE DIRECT CONNECTION to your
Transceiver. ® COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key-
board programmable tore pairs from 500 to
3000 Hz. e SPLIT-SCREEN operation with
keyboard selectable line location e 1400
character text buffer.  TEN, 40 CHAR. pro-
grammable message memories, plus ID’s
WRU & SELCALs. « RANDOM CODE gener-
ator & hand key input for practice. » Baudot
60 to 132 WPM. ¢ ASCII 110 & 300 baud.
e SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud, (slow speed =
noise immunity). ® RECORDER INTERFACE
for “BRAG-TAPE’’ or recording off-the-air.
e CODE CONVERTED Printer output in
Baudot or ASCII. e SSTV/IGRAPHICS transmit.
e FULL 63 KEY Computer grade keyboard.
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