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Speclflc..ltlona:
Frequency Coverage: 440 to 449.995 MHz
Channel Spacing: 25 KHz minimum
Power Requirements: 9.8 VOC
Current Oraln: '1 ma-atandby~ ma·transmlt (1 amp high power)
Antenna Impedance: 50 ohms
sensitIvity. Belter than .5 microvolts nominal for 20 db
Supplied AccesSOfles: Rubber f lex antenna 450 ma nl.cad battery

pack, charger and earphone
RF output Power. Nominal 3 walls high or 1 walt low power
Repeater Offset: :I: 5 MHz

Optional Acc8l1orle. for all model.
12 button touch tone pad (not installed): $39 .1 6 button touch
tone pad (not installed ): $48 • Tone burst generator: $29.95
• CTCSS sub-a udible tone centre': $29.95 • Leather holster:
$20 • Cigarette lighter plug mobile charg ing un it: $6

Boost your slgn.1. • . glv. 11 th . ranga . nd c lsrlty 0' • hIgh
pow.r.d b••••1.llon. VHF (135 to 175 MHz)

Drive Powe r Ou tpu t Mod el No, Price
2W 130W 130A02 $209

l OW ' 30W 130A10 $189
30W 130W 130A3Q $199

'2W SOW 80A02 s169
lOW 8(fN 80A10 $149
3(fN 8(fN 80A3Q $159

'2W 5(J.N 50AO'Z s129
'ZoN 3<M' 30A02 s 89

UHF (4GO 10 512 MHz) models. lower pow... . nd FCC tylM .cuptMl mod.tl
.110 lValiable.

5 -80...$1 49.00"

thoroughly f ield tested , is so simple to
operate or offers so much value . The
Tempo $-4 offers the opportun ity 10
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier its versat ility is also
unsurpassed.
The S-4...$349.OO
With 12 button touch tone pad $399,00
With 16 button touch tone pad $419,00
S·40 match ing 40 watt output
13.8 VDC power amplif ier...S1 49.00

Tempo 5-1
The fi rst and most thoroughly f ield tested hand held
synthesized radio available today. Many thousands
are now in use and the letters of praise st ill pour in.
The 5·' is the most simple radio to operate and is
bui lt to provide years 01 dependable service.
Despite its light weight and small size it is built to
withstand rough handling and hard use. Its heavy
duty battery pack allows more operating time
between charges and its new lower price makes it
even more attcrdebie.

Tempo 5-5
o tters the same f ield proven reliabili ty. features and
specifica tions as the 5·' except that the 5-5
provides a big 5 wall outp ut (o r ' watt low power
operation). They both have external mic rophone
capability and can be operated with matching solid
state power amplifiers (30 walt o r 80 watt output) .
Allows your hand held to doub le as a powerful
mobile or base rad io.
$-30... $89.00"
"For use wit h S- l and 5-5

doesjt
again

THE WORLD'S FIRST
440 MHz SYNTHESIZED

HAND HELD RADIO
Tempo was the first wi th a syn thesized
hand held for amateur use. first with a
220 MHz synthesized hand held. first
with a 5 watt output synthesized hand
held...and once again first in the 440
MHz range with the $-4, a fu lly
synthesized hand held radio. Not on ly
does Tempo otter the broadest line of
synthesized hand helds, but its
standards o f rel iab ili ty are
unsurpassed ... re l iab i li t y proven
through milli ons of hou rs of operation.
No other hand held has been so

w

Tempo 5-2
With an S-2 in your car or pocket you can use
220 MHz repeaters throughout the U .S. It
offers all the advanced eng ineering, premium
qualit y components and features of the S-1
and S-5. The 5-2 offers 1000 channels in an
extremely light.....eight but rugged case .
11 you're not on 220 this is the perfect way to
get started. With the add it ion of the 5-20
iempo sol id state amplifier it becomes a
powerful mobile or base station. If you have a

220 MHz station, the 5-2 will add tremendous versati lity.
Price S349.00 (With tou ch tone pad installed ...S399 ,OO)
5-20 $89.00
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FIVE STORE BUYING POWER!

TR-7 /DR-7
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TS-830S

Cali' ra sidenls plaaM acid sales IU,

R. L. DRAKE

The superb KWM-380
choice of the discerning.

Take advantage of s-store buying power.

CALL US FIRST

. ~ =--r ? - .
~ ~

ROCKWELL/COLLINS

EID ALPHA
Model 76PA

Regular $2195

YOUR PRICE $1799

Model 78
Regular $3185

YOUR PRICE $2599

TS-130S

CALL FOR SPECIAL PRICE

KENWOOD
Save substantially!

Call now for
your price.

TR-7850

FT-101ZD
""""" .......""- Mrk III

MIRAGE
8·1016 2 METER

AMPLIFIER
160WOUTPUT
SSB.FM,CW

YAESU

TR-2400

Freq. rang e: 144 ·148MH.<: . HF oul: 160W nom ,
(lOW in) _ RF power in: 5 · 15W . DC operating
pwr : 13.8VDC @ 20 ·25A. Inte rm itt ent dUly
cycle . Built - in receiver pre -amp. Auto-
mane internal or external relay keying_

REGULAR 5279.95

YOUR PRICE $249.95

P rIC8S, spec:,~eahO"'s. deSCriptIOn' ,,,bje<;l lo c hange ""' In"" l nOllC<l

,.AEA

-.:g-.-~'

•••J. " . _
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IN STOCK

CALL FOR YOUR SPECIAL PRICE

MORSE..MATIC

Fast shipment popular items from huge stocks! And 5 to 1
odds (your favor), that scarcer items are available within

multi-store complex! Quantity buying means top
discounts and best prices for you. Call us first!

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

OAKLAND, CA 94609
2811 Telegraph Ave.• (415) 451-5757
Hwy 24 Downtown. Lett 21th ott-ramp.

SAN DIEGO, CA 92123
5375 Kearny Vilia Road (714) 560-4900

Hwy 163 & Cla;remont Mesa Blvd.

VAN NUVS, CA 91401
6265 Sepulveda Blvd.• (213) 988-2212

San Diego Fwy at Victory Blvd

FREE
SHIPMENT

(UPS Brown)
COffllNENTAL

USA

CAUF. CUSTOMERS PLEASE
CALL OR VISIT USTED STORES

ANAHEIM, CA 92801
2620 w. La Palma.

(714) 761·3033 (213) 660-2040
Bel-..n Dosneyland& Kootn Berry Farm

BURLINGAME, CA 94010
999 Howard Ave., (415) 342-5757
5 miles south on 101 Irom S.F. Airport.

FREE PHONE

800
854·6046

OVER·THE·COUNTER
Mon. truu Sat. lOAM to 5:30PM

" E.. · AlUANCE·AI.,.,...· ..MECO-_PHE"IOI. ...FlAI.-A$lAON
•.........n . BEOIC" ER · BERK-1E K·8IRO. 8&W _CAI..lIlOOK· COE
·COU""S·CU8lC -CURnS · CUS>tC R..Fl · llo'IW" • 0A100fG
·OE~l_·OAAKE · oxHIG'NEER' ~D • E'MAC • " US1LER
· " Y·G"m · ICOM · JW ...'U ER· KENWOOD . KlM • l"RSE~

· lU ~"R • " Ell · "FJ • " ' CRO · l oa _ .. , ~, . PROOVC1S
· M'RfoGE · ~ Y E · P"l.O.. ...R·ROElO1 . RO.. ... S.. URE· SW...N
·lEln · 1ELREX· lEMI'O · l E~· lEC · l R' Sl "'O
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The price Is 559,95 In the U.S. and Canada .
Add 53.00 Shi pplnglHand ling,
Californi a reSidents add s ales l OX .

about

your
quickly

re sonantit s

If there is one place in your st a t io n
where you c a n n o t risk uncertain
results it is in your antenna.

•

Why work in the dark? Your $WA
meter or your resistance noise
bridge tells only half the st o ry. Get
the instrument that really works,
the Palomar Engineers A-X Noise
Bridge, Use it to c h ec k your
antennas from 1 to 100 MHz. And
use it in your shack to adjust
resonant frequencies of both series
and parallel tuned circuits. Works
better than a dip meter and costs a
lot less. Send for our free brochure,

The Palomar Engineers R-X Noise
Bridge tell s you if vour antenna is
resonant or not a nd , if it is not,
whether it is too long or too sh o rt .
All this In one measurement
reading. And it w orks just as well
with ham-band-only receivers as
with general co verage equipment
because it gives perfect null
readings e uen when the antenna is
not resonant , It gives resistance and
reactance readings o n dipoles,
inverted Vees, quads, beams,
multiband trap dipoles and
verticals. No station is complete
without this up-to-date instrument.

• Learn the truth
your antenna.

• Find
frequency .
• Adju st it to
operating frequency
and easily .

R-X Noise Bridge

· . . jf you can use on ly J13
of it on 107

· . . or on ly 112 o f i[ on 207
· . . or on ly 3/4 of it on 407

Only Bu ttern ut's new
HF5V·1II lets y ou use the
entire ze-toor radia tor on
80. 40 , 20 and 10 meters
[pius a full unloaded quar
ter-wavelength on 15) for
higher radiation resrsrarce.
better effmency and greater
VSW R bandwid th than
conventional mum-trap de
Signs of comparable size,
The HF5V-III uses only two
ruqn-O l -C CIrCUIts {nor
rrapsl) and one pracncany
rossiess linear oecouper for
completely au tomatic an d
low VSW R resonance (typi
cally below 1,5: 1) on 80
th rough 10 meters , Inclu
s.ve For furth er Informa
tion, including comp lete
specifications on the HF5V
III and other Butternut an
tenna products, ask for our
latest free catalog , If you 've
aneaoy"gone vertrcaf." ask
for one anyway . There's a
lot o f in formation about
vertical antennas in gener
al, ground and radIal sys
tems, plus helpfUl ups on in
stalling ve-neers on roof
tops, on mobile homes, etc.

FULL PRICE FOR
AN 80·10 METER
VERTICAL

WHl'PA.l'

Advartlslng Offices:

Editorial Ollicas:

Clrculallon Offices:
Elm SlIeet

Patertlofough NH 03458
Phone: 6OJ.924-7296

Subscription Rates
In the United States and Possessions:

One Yea. (1 2 Issues) $25.00
Two Yea,s (24 ; ssues~ $38.00
Three Years (36 issuesl $53.00

Elsewhere:

Elm Stroot
Pelerbofough NH 030458

Phone: 603-924-7138

Contributions in lhe teem 01 manu
scripts with drawings andlor photo
graphs I flt welcome and will be con
Sidered for possible p<.Jblication. We
can aSSume no responslbl illy lor loss
Of damage 10 any material. Plea1l<l
enclose a stamped. sell·addressed
envelope wi th each submiss ion. Pay
ment lor the lISl:I 01 sny unsollclled
material will be made upon accllp.
lance. All contrioollons should be dl
reeled to the 73 editoria l emcee.
" How to Write lor 73" guidelines are
available upon request.

To subscribe,
renew or change

an address:

Manuscripts

Write to 73 M~9I1z!ne, Subscription
Department, PO Box 931, Farming
dale NY 11737. For renewals and
changes of aOdress, include the ad·
dress label from your most recent
Issue of 73. For gift subscriptions. in·
elude your name and addrllSS as well
as those of gilt recipients. Postmastllf:
Sand form ,113579 to 73 Mal/azinll. Sub
scription SoNlces, P.O. Box 931, Farm·
Ingdale. NY 11737.

Subscription
problem or
question:

INFO

Canada-527.00/1 year only, U,S.
fUr>ds. Foreign surface mall-S35.00I1
year only. U.S. funds , Foreign air
mail-$62,00/1 yoar only. U,S, funds.

Pine Stroot
Peterborough NH 03458

Phone: 603-924-3873, 92~74

Write to 73 Magozlnll. Subscriplioo
Oepartm&nt, PO Box 931, Farmingdale
NY 11737. Please Include an address
label.

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

ORDER YOURS NOWI
73 Magazina (ISSN 0098-9010) is pub
lished monthly by 73, Inc .. 80 Pine
Street. Peterborough NH 03458, Soc
on<! class postage paid al Peterbor
ough NH G:W58 and at additional mail
ing offices. Copyright (c) 1981 by 73.
Inc, All rig hts reserved. No part of this
publication may be reprinted or othe,·
wise reproduced without written per·
mlnioo 'rom the publishef , Microtllm
Edi tion -Unive rsit y Mic rofilm, Ann
Arbor MI 48106.

BUTTERNUT
ELECTRONICS

CO.

ROUTE 2, BOX 356E
San Marcos, Texas 78666

Phone: (512) 396·4111

Palomar
Engineers
Box 455 , Escondido. CA. 92025

Phone: [7 141 747-3343
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

NO TAXES!

Looking for a Job? 73is currently seeking applicants for one
of its lop staff positions. In addition 10 being a non-smoker,
the qualified candidate will be a ham with an outstanding
knowledge of electronics, an exceuent command of the
English language, and experience as a working journalist. We
offer a competitive salary, fine fringe benefits, and excellent
working conditions-as well as the opportunity to live and
work in beautiful, tax-tree New Hampshire. Interested parties
should respond with resumes to: Managing Editor, 73
Magazine, Pine Street, Peterborough NH 03458

When I visited Kenya 15 years
ago, there was hope for some
black hams, Would there be any
now? Any OXer knows that there
are very few active hams in all of
Afr ica ... and how many o f you
have ever worked a black ama
teu r in Alrica? I wanted to know
what the possibili ties are fo r de
veloping black amateurs in

A call from South Afr ica as
sured me that my ham licenses
had been taken care 01 lor ZS,
306, and 7P8, complete with rigs
to use in all three countries. The
first reports were that the 7P8
was impossible, that no li
censes had been issued in ages,
but then at the last minute they
got it through. A small plane had
been chartered for the 3D6-7P8
trip.

Finally, exactly one month
after that phone call from South
Africa, Sherry and I were on a
Pan Am plane heading for Rio
and Johannesburg. We had our
passports and visas, a change
ot clothes, lois of cameras and
film, and hopes fo r an cpportun
ity to help both amateur radio
and computing to grow.

What would I find In Ah ica? In
1966, I had seen the dtstnteqea
non ot Uganda as a result of the
transfer of power to the blacks.
They had forced the white farm
ers to leave the country. with the
resullthat the farms, which had
been the major source 01 m
come for Uganda via their ex
porting 01 cctfee. sugar, and
food, had virtually gone out of
business. I saw hundreds 01 de-
serted farms and lillie left in the
way of crops. I suspect that this
weakened the country and made
possible the takeover by Amin a
short while later.

Next they threw ou t the
As ians , who had been running
almost 100% of the small busi
nesses and stores, effec tively
destroying what was lett of the
economy 01 the country. Tan
zania followed a similar pattern,
as discussed in detail in a book
South of the Moon, by Lytle!.
Both countries were heading
rapidly away from civilization
... back to the bush ,

In Kenya, the first president ,
Jomo Kenyatta, kept the white
and Asian intra-structure rela
tively intact, thus preserving the
country much better than the
others. When Kenyalla died
three years ago, he was suc
ceeded by President Moi and I
wondered what changes I would
see.

chance to compare Kenya o f to.
day wi th what I'd seen 15 years
ago.

The fi rst big hassle was get,
ting the visas for all of those
countries wi thin a few days.
This had to be done in wasnrnc
ton, so we brought along our
passports and the reams 01
papers, photographs, and visa
fees when we went down to
meet with the new chairman of
the FCC, Mark Fowler. A prctes
stone! visa expediter worked
hard on it and got the passports
back to us at Kennedy Airport in
New York just minutes before
our departure. That's enough to
push anyone ulcer-prone over
the edge.

Just to add to the comfort and
relaxat ion o f my trip, things
were coming to a head at home
on Hawthorne-Green Institute, a
cooperative deal with a local
college in New Hampshire to
teach computing using our stall
and laboratory, a prospective
new magazine (which had me
flying to California and New
York in the last few days before
taking off for Africa), two other
prospective magazines (more
traveling), and contracts with
three microcomputer firms for
software development (more
travel).

Sherry looked over the routing
to South Af rica and found that
the best (lowest cost) route was
via Rio de Janeiro on the way
over and via Nairobi in Kenya on
the way back. The overnight
stop in Rio would help us to get
to South A/rica rested, so that
was a good move. I had her add
a little to the Nairobi stopover so
we could see the town, visit the
game park, and even get down
to the south coast of Kenya,
below Mombasa, for a couple
days of rest on the Indian
OCean. This would give me a

visited so fa r, th is would put me
well over one hundred. Plus I
wanted to know what was going
on in South Africa as far as both
amateur radio and computers
are concerned and there is noth·
ing like a personal vrsu.

It had been 15 years since I
had been to Africa, with the ex
ception of Egypt. In 1966, I
talked some other hams into go
ing over for a hunting safari in
Kenya, using as my guide a
book by Herter on how to go on
safari for $660. We'd visited
Kenya, Uganda, and Tanzania at
the time and my impression was
that all of these countries were
headed away from civilization,
with the latter two going back to
the bush the fast est .

W2NSDI1 ON-TH E-AIR
SCHEDULE

NOVEMBER, 1981

Date Band/Mode

3 15-2Om Phone
10 20m RTTY
17 15-2Om Phone
2.4 2Q-40m Phone

We'll be on the air 7:00
10:00 pm eastern time on
the dates listed above.
Look for us in the first 25
kHz of the General class
portion of the band. When
two bands are listed, we'll
spend 90 minutes on the
first band and then switch
to the second.

DARKEST AFRICA

What would you say if the
phone rang one day and some
one offered you an an-expenses
paid trip 10 Africa . .. for two?

It wa s July 4th, a Saturday,
and I was sitting there writing an
editorial. Weekends are the only
time when there are no tnterrup
nons and I can concentrate on
writing. SO I was annoyed when
one otthe phones rang. I got all
over the aggravation when I
found I was talking with South
Africa ... that there was going
to be a microcomputer exposi
tion in Johannesburg in a month
and they wanted me to come
down at their expense to ac
dress the group.

Wi th a new magazine being
launched in September, I was
hesi tant. We have a lot riding on
the success of Desktop com
puting and I didn't want to take
any chances.

When they threw in short
vrstts 10 Swaziland and Lesotho,
I was hooked. With 99 countries

6 73 Magazine . November, 1981



• Repeater reverse switch
Ha ndy for ch ecktng SigtlHls on th e Input
of a repeater o r for d eremumng if
a repeater is "upside down ."

• Separate digital readcute
To d isplay freque ncy (b oth receive a nd
tran sm it) and memory rhnnru-l.

• LED bar meter
For monttormg received Si~IIaI level a n d
RF output.

• LED indicators
To s how: +600 kHz. s im plex. o r ·600 kHz
transrn ttter offset: BUSY channel; ON AIR.

• TONE sw it ch
To actuate subaudlble tone module (not
Kenwood-supplied).

• Compact size
Depth is reduced substan llally.

• MobUe mounting bracket
With quick-release levers.

More information o n th e TR-7850 Is
ava ilable frorn all authorized dealers of
Trio-Kenwood Co m rnu n tcat ton s
1111 Wes t Wa lnu t S treet, Com pto n,
Californ ia 9 0220 .

Matching a ccessory for fixed-statJon
operation :
• KPS-12 nxed-stauon powe-r supply for

TR-7850
Othe.. accessories Dot shown:
• Kf'S.-7 Ilxed-stanon power supply for

TR-7800
• SP-40 com pact m obile s pea ker

• Priority alert
MO memory is priori ty channe l. "Beep "
alerts opera tor when signa l a ppears, on
priority cha n nel. Operation can be
switched im med ia te ly 10 priority channel
with the push of a switch .

• Built-in autopatch touch-pad (DTMF)
encoder
Front-panel touch pad generates a ll 12
telcphone-rompaUble dual tones In
transrntt mode . plus four add itional DTM F
s i,l.!na ling tones (with s im ultaneous push
of REV switch).

• Front-panel keyboard
Fo r frequency selectron. transmit offset
selection. me mory progra mmtng. scan
con trol. a nd setecuon of autopatr-h
en coder tones.

• Autoscan
Entire band 15-kHz or lo-kHz stepsl and
rnemones. Automaticallv 1000ks on busv
chan nel; scan resumes a u tcmaucally a fter
several seconds. unless CLEAR or mi e
PTT button Is pressed to r-a ne-e! sca n .

• Up/down manual scan
Entire band (5-kHz o r lO-kHz steps) a nd
memories. with UP/DOWN microphone
(standard).

---------- ~~~~~g.oo

Kenwood'. remarkable TR-7850 2 -meter
FM mobile transceiver provides all the
features you could desire. Including
a powerful 40 watts RF output. Fre
quency selection Is easier tban ever. and
tbe rig incorporates new memory devel
opments (or repeater shift. priority. an d
acan. and includes a built-in aut opa tc h
touch-pad (DTMF) encoder. A 25-wau
output version. the TR-7800, is also
av.Dable.

40 W, 15 memories/offset recall, scan, priority, DTMF
touch-pad

TR-7B50

TR-7850 FEATURES:

• Powerful 40 watt. power output
Selectab le h igh or low power operallon .
High -tn-wan output provides reliable
signal fo r wide area coverage.

• 15 multifunction memory channels,
easily selectable with a rotary control
MI-MI3 .. . memorize freque ncy and offse-t
(±600 k l lz or simplex) . M I 4 .. . memorize
tran sm it and rece ive Ireq uenc tes rndepen
dentlv for n onstandard offset.
MO. .: priority chan nel. with s implex.
± 600 kllz. or nonstandard o ffset
operation .

• Internal battery backup fOf all memories
All memory cha nnels Itncl udtng transm tt
offset) a rc retained when four AA NiCd
batteries (not Kenwood supplied) a rc
ins talled in battery holder inside TR-7850.
Batteries are a utoma ucally charged while
tra n sceiver is con nected to 12·VOC SOUI1-"e.

• Extended frequency coverage
143.900-148 .995 MHz. In swnchabte
5-kHz or IQ-kHz s teps.

SP~'c!flcQ/lol1sand prln's are subl ' ·'·/IO chan!!" w i/houl 110rke Or obligation.



FOR SALE

The 73 ham shack oilers the fOllowing equipment for sa le.
All is new, but the boxes have been opened.

Superfox radar detector (60-3)- $219.00
Yaesu speaker (SP107P)- $66.OO
Sony mutnbanc radio (iCf2001)- $272.oo
Miller antenna tuner (AT2500)- $629.95

Anyone interested should contac t Matthew Smith at
(603)·924·3737.

by Bandel Linn K4PPWell ... 1Can Dream, Can'! I?
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Afr ica. llell thai if amateur radio
is going 10 gel the support it
needs from the 57 countries of
Africa, black amateurs are a
must.

The flight 10 Brazil is much
like those 10 Europe, only long
er. You leave in the evening and
arrive early the ned morning,
pooped. At best, I gel no more
than short naps on a plane. Be
tween the frequent meals. the
movies, people walki ng around
and ta lking, and the crying cnn
dren, there is litt le peace on
these long flights.

One day is not enough to real
Iy see all of Brazil, let alone
Rio. We arrived early in the
morning to find the city heavily
hazed over and went straight to
our hotel and a catch-up sleep.
That aflernoon we visited some
friends and laid the groundwork
for a return vis it to talk wi th the

government in Brasilia about
setting up ham clubs in the high
schools.

Brazil , as you may have read
in the September Reader's Di
gest, is aiming to become a
high-technology country . I
pointed out to them that there is
a parallel between the number
of hams a country has and its
electronics and communica
tions technology. Since this is

no co incidence, the best way to
get the needed technic ians and
engineers is to get amateur
radio growing in Brazil .. . in the
high schools.

Early the next morning we
were back on a plane, headed
for Johannesburg. We got in
around midnight, with some de
lays due to the air con trollers'

Continued on page 164

"Since you're arranging things for Field Day, let me suggest the use of my
mountaintop ranch! Champagne and Reuben sandwiches will be provided by
my staff __. "
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Wired and tested : $79 .95

Food for thought.
OUf new Universal Tone Encoder lends it's versatility to
all tastes . The menu includes all cress. as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency -just dial it in . While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also , as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery, and is available
for one day de livery,
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.
o Immune to RF
• Powered by 6-3Ovdc. unregulated at 8 rna .
• Low impedance. low distortion, adjustable sinewave output, 5v

peak-to-peak.
• Instant start-up.
• Off position for no tone output.
• Reverse polarity pro tection built- in.

Group A
67.0 XZ 91 .5 ZZ 118.8 28 156 .15A
71.9 XA 94.8 ZA 123.03Z 162.25B
74 .4 WA 97.4 ZB 127.:l3A 167.96Z
71.0 XB 100.0 IZ 131.838 113.86A
79.7 SP 103 .5 1A 136.5 4Z 119.96B
82.5 yz 107.2 IB 141.34A 186.2 7Z
85 .4 YA 1I0.92Z 146.24B 192.8 7A
88 .5 YB 114.8 2A 151.4 5Z 203 .5 MI

• Frequency accuracy, ± . 1 Hz maximum- 4<rC to + 8S C
• Frequencies to 250 Hz available on special order
• Continuous tone

Group B

TEST·TONES: TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400

1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2115 941 1633 1150 2000 2300 2550
2805 1800 21 00 2350

• Frequency accuracy, ± I Hz maximum - 4O"C to + 85'"C
• Tone length approximately 300 ms. May be lengthened.

shortened or eliminated by changing value of resistor

fA --- ~ ,- --- -I

~ I VISO .'

.,COMMUNICATlONSSPECIAUSTS ~ "
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (7\4) 998-302\



Wilson Microwave Systems
Wilson Microwave Systems uses the latest state of the art
method of manufactur ing the pa rabo lic designed antenna.
Resista nce to d isto rt ion and instab il ity is increased with
t he addi tion of a full screen mesh sealed wit hin the Y.s "
thick fiberg lass.

Wilsons unique " v ert-Mount " provides t he easiest installa
t ion and mounting method availab le today. The 4pc
const ruction of the dish provides easier hand ling, less
installatio n ti me, and greatly reduced shipping cost s.

• •

'- -

•

----...- ..

..

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

For those areas that require a larger di sh than the 3.35
meter, Wilson offers an addition that will increase the size
to 4 .0 meter . It is easily bo lted to t he outer edge and main
tains the strength , while increasing the performance.

With the exclusive 4 point Wil liams' mount. you are assured
a quicker installation and that the antenna will be more
securely fastened to the Vari -Mount. The antenna struts
aid in stabilizing the fiberglass for operational reception in
winds of up to 50 ·60 MPH .
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The optiona l remote control feature allows you to control movement of the azimuth and e levatio n posit ions of the
antenna from the comfo rt of yo ur easy chair - without having to go outside. This feature may be added later.

Wi lson can now supply you w ith a complete system for t urnkey operat ion t hat includes everything that is required
for installation . T he package includes the fiberglass 11' antenna featu red above, receiver, 120" LNA , modulator ,
and all cables requ ired. Many options are avai lab le.

DISTRIBUTOR & DEALERSHIPS AVAILABLE
WILSON MICROWAVE SVSTEMS.INC.

4286 South Polaris Avenue . las Vegas, Nevada 89103

A NAME KNOWN TO THE COMMUNICATIONS INOUSTRY FOR OVER 12 YEARS

FOR INFORMATION Coli 1800) 634·6898 or 1702) 739·7401



COIlING NEXT MONTH . • •OUR QWH
2100 MHZ TM.H'MmtA AND ,.,
WEATHER SATELLITE DOWN C0N
VERTER (CRYSTAL CONTROLLED
WITH PREAllp)'

MODEL DL·2OOQ
SATELLITE RECEIVER
$699.95 NOT A KIT!

• High quality construction, attract ive packaging
• Built-in AF modulator and video output d river
• Front panel selection of video polarity
• Fully tunable audio with AFC
• LED bar readout Indicates video quality
• Local oscillator leakage minimized special mixer design
• Single coax feed to remote downconverter
• Remote cont rol option available
• Channel scan feature standard
• Jack for external signal metering

Accessories Include LNAs (S5&5 _rid up), power supplies lor LNAs. I_horns and antennas.

At last, an inexpensive, state-or-the-art satellite TV receiver:

MODEL DL·2000

SATELLITE RECEIVER

Unl\l'enai CoMMuntu.dons

A DIVISION Of INNOVATIVE LABS. INC.
r.o. BOX 339
ARLINGTON. TE.XAS 1600"·0 3 39

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 COST; MON-FRI (817) 285-0391 INFORMATION

Our product may be copied, but the performance Is never equalled ·p.O. BOX 339, ARLINGTON,

UNIVERSAL COMMUNICATIONS TX 76004-0339

-_.-.... ......-
\7/ 1 ~

-- ,--, ,
., .. " .-.-........ "

~

•.- ......-- .

Full-performance Satellite TV Receiver

I~mmI 54 0 Richar d St . M,amI 5b<.o'g . OhIO45342 , USA
Phone (513) 866-2421 • Telex 288-017•

R. L. DRAKE COMPANY

• All 24 Satell ite Channels • Attractive Styl ing • Digita l Display • Up /Down Channel Button Control
• Fixed and Variable Audio Tuning for all Subcarriers • Normal /Inverted Video Switching

• Signal and Tuning Meters • Single and Double Down Conversion Models • Atc for drift-free operation
• Remote Control and Remote Metering Options • Suggested List as low as $995.00

Write for brochure or see your dealer.
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The Satellite TV Challenge
-73 Magazine's answer

•

R. L. Drake is a name that hams recognize. Their stylish
TYRO receiver drew a crowd at SPTS Omaha. (See New
Products sect ion in this issue.) Drake is marketing the
receiver in conjunction with another well-known amateur
radio firm, Hoosier Electronics.

Tim Daniel NBRK
73 Milg.azine Staff

Internat iona f Crystal was one of the first firms to enter the
home seteitite TV market. They have expanded their line to
indude accessories that help make a good signa' become
better.

14 73 Magazine . November, 1981

W e lco me to the sate l
lite TV c ha lle nge.

Thi s issue of 73 Magazine
marks the start of a regular
section devoted to the rap
idly advanci ng TYRO (Te le
v ision Receive O nly) f ield.
We at 73 are q uite excited
about th is promising, vi rtu
ally untapped, tec hnology.

Why Satellite TV?

H am s are in novators.
They make complex and ex
pensive technology under
standa ble and affordable.
As a magazine, 73 has been
in the forefront of amateur

radio's inno vations, f irst
pus hing so lid-sta te gear,
SSB, FM and repeaters, and,
more rece ntly, popularizing
microcomputers . Along the
way, 73 has shown that the
spi rit of ham radio is not
confi ned to the spec trum
and privileges allo tted to us
by the FCC. Si milarly, satel
lite TV is more than just
watching " free" movies .
Don' t take our word on it:
read WA1 DCP and W2lKQ's
a rtic le, "Space Spmoffs," in
th is issue. There you will
see tha t muc h of the pio
nee r work behind the home
satellite TV industry has



been done by hams. What
does the future hold? That
depends o n you!

Natura l Highs

Remember the thrill that
accompa nies the co mple
tion of a piece of home
brew gear or a kit? O r, how
about t he excitement each
time you work a new COWl"

try? These kinds of natural
highs are part of the satel
lite TV world, too. Sure, you
can spend a fistful of bucks
to have so meo ne insta ll and
debug a TVRO system. But,
for a real adrenaline rush,
put together your own sys
tem. When everyt hing is
finally in place and those
first pictu res appear after

traveling 22,000 + miles,
you will be very excited.
Even then, your work is not
finished . There are new sat
ell ites to find , picture q uali
ty to improve on, e tc. The
cha llenge and swee t feeling
of success are waiting for
you .

Ge tt ing Started

The sa te llite TV field is
not what e ngineers ca ll
" steady state." You can' t re
ly on t hings staying t he
same, no r can you expect to
learn everything overnight.
Getti ng sta rted means a
willingness to learn . There
are new buzzwords to mas
ter and a new industry to
become familiar with . For

Hamfest attendees will probably rec ognize th is smiling
face. John Ramsey is the man behind the Ra msey Elec
tronics booth. Sat. rec, a subsidiary of Ramsey Electronics,
is manufacturer o f satellite receivers. John took time out at
the SPTSseteltite TVseminar in Omaha to share some of the
secrets of designing and bu ilding low cost TVR O gea r.

NmNN4

Three-piece Earth slation.

You need only three items to receive satellite TV:
1) A large dish-type antenna with a gain 0138 dB or more at

4 GHz. It depends on your geograph ical locat ion and can be
calcu lated (see " How Big a Dish?', . Surface accuracy of the
dish must be within 118 inch to achieve any efficiency. A TV
antenna rotator can be used to change antenna feed polariza
tion. The types of antenna mounts are varied, but generally
lallinto two categories: polar mounts which have one turning
axis and are similar to those used by astronomers, and
azimuth/elevat ion mounts having two turning axes similar to
those used by OSCAR chasers. Adjustable mounts are
desirable now that several satellites have programming.

2) A preamplifier, known in the jargon as an lNA (low noise
amplilier), boosts the very weak signal. It is a broadband
design covering 3.7 to 4.2 GHz wi th 30 to 50 dB gain and a
t -to-z-ce noise figure. The GaAsFET transistors used in lNAs
ach ieve these noise f igures with ease at th is frequency, but
requ ire care in handling. Careful choice of lNA noise f igure
and dish antenna ga in are very important to receiving noise
Iree pictures. To avoid signal loss, the lNA is generally
located at the dish an tenna feed point which, for a parabolic
dish, would be at the dish focus or focal point. A feedhorn 01
c ircular or rectangular design couples the lNA to the dish.

3) The lNA output Is fed down low-less coax to an FM reo
ceiver similar to that used by Ma Beilin the same frequency
band. Senaltivity must be something around - 50 to - 60
dBm with a 1(}.to·15-dB noise fi gure. A received carrier-to
no ise rat io of at least 10 dB will yield good pictures once the
FM threshold of the receiver is exceeded. Noise or snow on
the TV screen is referred to as scerkues. t-t bandwidth usually
is somewhere between 20 and 30 MHz. Dual conversion is
used, but sing le conversion designs are gaining in popularity.
Subcarrier detectors recover the FM sound. The sound and
video outputs of the receiver can feed a TV monitor, your VTR,
or a modulator to get the signal into VHF or UHF for your TV
receiver.

9"'"
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SATELLITE TV BASICS
Stephen Gibson
PO Bolt 38386

Hollywood CA 90038
Nearly all of the TV satellites are In geostationary orbit

around the Earth's equator. This belt is known as the Clarke
belt, after famed science fict ion author Arthur C. Clarke sug
gested the Idea of orbiting relay stations back in the forties.
The satellites are sometimes called "birds" and are located
about 22,300 miles above the surface of the planet . Because
they turn with the same speed as t he Earth, they appear to be
standing still. An antenna pointed at a Clarke orbit satellite
does not have to be moved.

Geosynchronous satellites are located in the Clarke belt. Th is
diagram includes only those birds that carry regUlar video
programming.

The uplink is in the 5.9-to.Q.4-GHz band. The mode Is wloe
band FM video. Each satellite has either 12 or 24 transpond·
ers depending on design. Channel bandwidth is 40 MHz, but
neg lecting guard bands, pract ical bandwidth is 30 MHz. The
sound is generally sent on a 6.2- or 6.S-MHz FM subcarrier.
Downlink is in the 3.7·to-4.2-GHz band. Ma Bell here on Earth
shares these frequencies and nearly dominates the band in
metropolitan areas. Bell carr iers are o ffset ~ 10 MHz from
satellite carriers, so traps in the i-f can sometimes knock Ma
Bell out of the picture.

The 24-ehannel birds use a method o f frequency reuse to
get the 12 extra channels. The trick is simply to send 12 chan
nels vertically polarized and the other 12 horfzonteuv polar.
Ized. Polarization is relat ive to the North Pole or the antenna
skew ang le on the bird and not your locat ion.
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UPCOMING ARTICLES

" Bob Cooper: Profile of a Pioneer"
" Satell ite Channel Guide. Part II"
Stephen Gibson on receivers
Product reviews and construction articles
"Satellite TV Glossary"

•

an introduction in a nut
shell . read Stephen Gib
son's " Sate ll ite TV Basics,"
in cluded here. Fro m there
you migh t want to tackl e
" How Big a Dish?", also in
cluded in this issue. All of
this is just a fraction of the
information we hope to
bring to you via the pages
of 73. W hether you want to
dive right in o r just ease in to
the satel lite TV cha llen ge,
we' ll be here to show you
t he way.

What Good Is III
Satel lite TV can be more

than just a technica l toy. A
TVRO system is a great way
to educate and entertain
your family. There are hun
dreds of hours of top-quah
tv, com m ercial-f ree televi
sion ava ilable each week.
For a glimpse a t wha t satel-

lite TV offers, see the " Sat
ellite Channel Cuide" in
this issue. Wh ile the re a re
important legal issues to
consider, don 't be put off
by someone that says a
home satellite receiver is il
legal. That just isn't so. In a
futu re issue we will have an
in-depth look at the legal
issues su rrou nd ing satell ite
TV.

Opportunity Knocks
Don't be surprised if you

see a lot of familiar-looking
names associa ted wit h the
sa te llite TV ind ustry. A re
cent sa te llite TV sem inar
and trade show in Omaha,
Nebraska, was a lmost like a
hamfe st, with companies
like R.l. Drake, KlM, and
Wilson exhibiting the latest
in home sa te llite gear. In
divid ua l ha ms and ma nu-

facturers are find ing a lu
crative market in sate llite
TV. l ike any other growing
fie ld, it takes initiative to
make it, but the opportun i
ties a re there. (For an in
tense three-day exposure to
the commercia l and techni
cal aspects of home sa te l
lite TV, consider attending
t he next Satellite Private
Terminal Sem ina r, spo n
sored by STTI. Box G, Arca
dia OK.)

7J Magazine' s coverage
of the satellite TV chal
lenge is not possible with
out you r help. A key ingre
dien t to our effo rts is adver-

using. Please tell manufac
turers " I saw your ad in 73."
Another reader respo nsib ili
ty involves fil li ng out and
re turning the Reader Ser
vice card that accompan ies
each issue.

If you are working on
something new. please take
the time to share you r
knowledge with a ll of us. ln
put in the form of artic les,
product reviews, and o r
dinary letters is welcome.
You can be sure that we will
ca re fu lly co nsid e r your
comments. bu t it may not
be poss ible to answer al l
correspondence direct ly.•

KLM, a big name in ham radio antennas, has ioined the
satell ite game with several complete s ystems. Their
automated track ing system allows you to turn your dish
from bird to bird from the comfort of your living room.

16 73 Magazine. November, 1981

While the experts debate the relative merits o f spherical
antennas like the one shown here, hobbyists are finding new
and simpler ways to build th is inexpensive "8-baf/" design.
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Space Spinoffs
for Amateur Radio

the makings of a communications revolution

73 Magazine publisher Wayne Green W2NSD discusses the ham radio. satellite TV tie-in
with Portus Barlow WA1DCP, president of Downlink.

Portus C. Barlow WA 1D(P
Downlink, Inc.
30 Park Street
Putnam CT 06260

wes Thomas W21KQ
606 Filth A venue
fa st Northport NY 11711

Revo lu t io nary changes try gea ring up for rooftop
in amateur radio may data and video bus iness

be on the way. With the c o m m u n i c a t i o n s, new
cost of backyard TVRO form s of space-age amateur
(televi sion receive only) svs- radio communications are
tern s plummeting and the becoming feasible . Here
telecommunications indus- are some of the mind-bog

gling possibilities:
• National or global two
way amateu r sate ll ite com
m unica t io ns, 24 hours a
day.
• Dramatically improved
moonbounce communica
tions. using low-cost TYRO
dish antennas at microwave
frequencies.
• And national packet
switched microwave-linked
re p e a t e r networks for
voice, electronic mai l, and
information-bank access.

Right now, there's over
1100 MHz of amateur spec
trum to work with. virtually
unused (see Fig. 1). And that

1215-1300 MHz·
2300-2450 MHz
3300-3500 MHz·
5651).5925 MHz·
10·10.5 GHz·
24-24.25 GHz·

-seteune operation permitted
on part or all of band.

Fig. 1. Practical microwave
amateur bands.
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"The mystery Is out 01 microwaves."

Wha t's Next?
Here's a sneak preview of what's coming in home satellite

TV. Watch for:
• A $350 electronically-switched polarization device ,

eliminating need for mechanical rotation of the teed horn.
• An easv-to-bcud. complete TVRO pre-packaged kit for

under S2,0Cl0.
• Microprocessor·controlled dish antennas and receivers

for satellite selection and traCk ing, and tra nsponder scanning
and selection, all ti9d in wilh programmable VTRs.

Relerences
Robert Cooper, "The Satell ite
TV Primer," 73 Magazine, No
vember, 1979.
New Howard Manual, Coop's
Operations Menual, Gibson
Satellite Navlgetor, Washburn
Receiver Manual, Nelson Anten
na Manual, and Coop 's Satellite
Digest (monthly), a ll from sn,
Box G, Arcadia OK 73007.
The Home Satellite TV Book , E.
Terrence Easton, Playboy Press,
February, 1982.
Satelli te Channel Chart . BI
monthly guide to programming
on all domestic satellites in-

race for direct-broadcast
sa te llite se rv ices will spin
off some great equipment!
Ha ms a re a lready at24 GHz
d uring co nte sts.

Tay lor Ho ward W6HD
offers some interesting
tho ughts about the specif ic
deve lopments that are in
store fo r amateur radio . He
se es antenna feed design,
lowe r cost detectors, and
mic rowave-f requency fil 
tering o n PC boa rds as key
areas. On the uplink side,
W6H D believes we need to
develop low-cost solid
state a m plif ie rs, h igh-sta b il
ity multip lier c ha ins, and in
expensive synthesiz ers.
" The mystery is o ut of m i
c ro w a ves," Howard says,
" a nd hams are the o nes
who will pioneer low-cost
up link ing.".

full -blown amateu r sate llite
com m unica tio ns sys te m.

Cons ider this, a ga in theo
retically: Two Watts in to
the standard 12-foot-TVRO
antenna is suffic ie n t to
co m m u nica te v ia a geosta
ti ona ry sa te ll ite wit h a
a-kf-tz-wide s igna l. For a full
36-MHz-w ide vide o signal
you 'd need about f ive
kilowatts.

That suggests some in ter
esting possib ili t ie s. W hy not
le a se a preemptable 4-kHz
subca rrie r on a commercial
sa te llite? Think of it as a re
peater wit h very good
range! Say, the e ntire US,
Ca nad a, and Mexico ! To
keep things under control ,
an encryption circu it cou ld
be built right into the trans
ponder receiver. Thi s would
allow the common carrier
(RCA, Western Union, etc.I
to shut out a mateu rs w hen
the ci rcu it was needed fo r
a no the r c usto me r.

And what about t he
world of G Hz and above?
Hams are there experiment
ing, too, thanks to the com
me rcia l ava ila b il ity o f
Gun np lexers. The c o m ing

•
elud ing sports events. S151year

Satellite TV net h8ms in- from WESTSAT ccmrnumce-
terest9d In satellite TV lions, Box 434, Pleasanton CA
have " .n gathering on 94566.
2. meters, 14.310 MHz, SATG ulde. Month ly guide to
starting at 1900 UTe on SATCOM I programming. $361
Sundays. year from Commtek Publish ing

Co., Box 1700, Halley 10 83333.
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Howard. l e t' s take a look at
how this might proceed.
R ight now, 1 296 MH z
se e ms to be the frontier,
w ith jus t a handful of pio
neers using the band for
EME (moo nbounce). Steve
Mieth W6YFK, for example,
is ach ieving EME echo w ith
an 18-foot TVRo-style para
bol ic a nte nna, 80 to 100
Watts into the feed, and a
pre a m p with a 1-d B noise
figu re . Thi s su re beats those
monster two-meter a rrays
and l -kW rigs ! Steve a lso
has had some su ccess o n
2300 MHz with a similar se t
up. The 2300 band is inter
es t ing be ca use o f the
dozens of c o m pa nies man
ufacturing MDS receivers,
as well a s the surp lus gea r
that is becoming a vailable.
Dxers with a n e ye on the
2400-MHz band may get a
c hance to try thei r hand at
receivi ng signa ls from the
UoSAT sa te llite, scheduled
for launc h this fall.

Another interesting band
is 3.4 to 3 .5 GHz which falls
right below the 3.7-t0-4.2
TVRO band. We could eas i
ly adapt low-cost TVRO
low-noise amplifiers and
antennas for this band, to
sa y nothing of all that
surp lus Ma Bell and mili
tary gear availab le. Com
b ine those possib ili tie s w ith
the 5.65-to-5 .92 5-G Hz band ,
which falls ju st below the 6
G Hz uplink band. Power
GaAs FETs and other trans
mitting devices a re becom
ing avai lab le, so we t heore t
ica lly have the bas is of a

doesn 't include the 31 GH z
allocated a bove 24 GH z.
Best of all, there is great
promise for low-co st equ ip
ment be c o m ing ava ilab le
for the bands between 1
a nd 24 GHz.

What e q u ip men t, you
ask? W ell , co nsi de r the
mountain of gear a vailab le
fo r 3.7-to-4.2-G Hz sa te llite
TV reception . Many hams
have thi s eq uipme nt sitti ng
in their backyards already,
a imed at o ne of the eleven
domestic (US and Ca na da)
sa te llite s. Hams already
have played a key ro le in
the TVRO technology that
ha s exploded since Bob
Coope r W5KHT " we nt pub
lic" in TV Guide. Here
a re s o me of t h e key
de velopments;
• Bob Coleman K4AWB's
plans for co nve rt ing surp lus
microwa ve equipment.
• O live r Sw a n 's revolu
t ionary low-cost " w indo w
sc ree n" spherica l a n te nna,
ca pa ble of c a p tu ring stg
na ls from se ve ra l sa te llite s,
• Tay lor Howard W6 HD's
low-cost , do-it -yourself
TVRo-receiver design .
• Bob l ul y KA6KB U' s
22-po und, 12-foot, portable
umbrella antenna .
• Steve Gibso n' s m ic ro
co m pute r-co ntrolle d anten
na .
e Cl vde W a shburn 's 24
channe l, tunable TVRO re
ce ive r.

The re sul t of all this inno
va t io n: under-$4000, con
sume r-TVRO systems. For
a n idea of what the future
might hold, see the box.

" The next logical step is
to sta rt working on low-cost
uplinking," says Stanford
University Professo r Taylor
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Stephen Gibson enjoys both computers and Earth stations.
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- Satellite Central, part I

Stephen Gibson
PO Box 38386
Hollywood CA 90038

eginning this month, I
will cover the princ i

ples of sa te llite TV with an
eye on details on how you
can desig n and build or buy
your own Earth stat ion. In
the months that foll ow, I
wi ll continue with the ba
sics of each element of your
TYRO (telev ision receive
only) terminal. I hope that
this series. Satellite Central.
will become a conduit fo r
ideas and developments
that will mak e const ruction
and operat ion of your Earth
stat ion muc h easier.

I also hope to include sat
ellite technical info and
some program information
of interest to add to the fun .
There is more than just TV
up on the sate ll ites and we
will cover every aspect in

some detail so you can pur
sue your own bra nd of DX
from the sky. This is an ex
citing new way for you to
liven up your communica
tions hobby because every
one around you can appre
ciate your efforts.

How Big A Dish?
{Not All Locations Are
Created Equal}

I t seem s appropriate to
start off our discussion with
antennas. Because the re
ceived-signallevels are very
weak, we need rather high
antenna gains. How much
gain is needed?Good ques
t ion . I t works out that
" where you are" is every
thing. Most of the birds with
TV on them do not employ
global-coverage antenna
patterns. In fact, they are
q uite select ive . Sign al
levels vary severa l dB over
t he con ti ne nta l Un it ed
States.
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Getting from here to there with a dish antenna requires
some ingenuity. This is one company 's answer to the
problem.

Fig. 1. Use this footprint map of antenna coverage patterns
from SA TCOM 1 to calculate the received signal level at
you r loca tion. SATCOM and COMSTAR sa telli tes have
three o ther footprint pa tterns including th is one fo r all 24
transponders. WESTA R and ANIK birds use a single pattern
for all 12 transponders. WESTA R II I, not shown. is at 90.0°.
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Noise is the Culprit

If we could find a place
in the universe where t here
was no mo lecu lar activit y
we'd have a very quiet
place. It would also be very
cold. Radi o a stronomers
use a sca le known as the
Kelvin sca le to mea sure
no ise temperatu re in the
sky. Zero degrees on the
Kelvin scale is ro ughl y
some 273 degrees below
zero degrees on the Centi
grade sca le. If we th ink of
ze ro degrees Kelvin as zero
ac tivity and noi se, then we
have an absolute sca le to

. .
meas u re nots e In ou r
system.

Typical sources of noise
that can bother our TVRO

6 feet. 35.0 dB
8 teet.. 37.5 dB

10 teet.. 39.5 dB
12 feet 41 .0 dB
15 Ieet.. .42.9 dB
20 teet.. .44.5 dB

Table 1. Typical dish anten
na gains at 4 CHz based on
diameter. These values can
vary based on the effic ienc y
of you r feed arrangement
and dish accuracy.

make it louder. Dish-design
antennas are perhaps a bet
ter choice because t hey of
fer more gai n per area/cost
and t hey h a ve narrow
be amwidths which me an s
they don' t see as much
no ise. Table 1 is a list of
p ractica l a ntenna sizes and
their gains .

Note that a 20-foot dish
has only about 44 .5 d Bga in,
bu t we need 80 dB ga in.
Looks bad, doesn't it? So
we're back to add ing a
preamp.

New p roblem. The pre
a mp m ust have an excellent
noise figu re . In fac t, the
p reamp ha s a special
NASA·type desig nation
called lNA, which is simply
" low no ise am pl ifier." It ap
pears that we must some
how have enoug h antenna
ga in to overcome the in
coming terrest rial noise and
the no ise genera ted by the
lNA.

So we need gai n and lots
of it. O nly one problem.
The awful tru th is tha t a
yag i (even at Radio Shac k
specs) o r a whol e a rray of
yag is don't have enough
ga in even if you could get
t hem a ll to o perate in
phase. The antenna a rray
needed to meet the rece iver
req uirements would be gi
gantic and probably cost
more than next year's na
t ional debt!

Satellite designe rs pre
dict the coverage patte rns
as " foo tprints" on a map.
Fig. 1 is a footp ri nt map for
expected signa l inte nsities
from SATCOM 1, a very
popular cable-TV b ird. De
spi te the accu racy with
which we can stee r a Voy
ager pr obe in to o rb it
a round Saturn, we can pre
dict o nly withi n a couple of
dB or so what the signal
level footp rints will actual
Iy be. You may th ink that's
very good (and it is), bu t it
can make a big difference
in your ante nna (pocket
bookwise) as we sha ll soon
see.

footprint Tracking
Made Easy

The numbers on the map
are signa l levels in dBW
(decibe ls above 1 Walt).
They look pretty su bs tan
t ial. Bu t the sate llites are
abou t 22,300 miles away, so
there must be some lo ss. It
works out to about - 196
dB at 4 GHz. Using t he cen
ter of the footpr int, for ex
ample. where the power
level is + 36 d BW, t he
signa l arriving here on Earth
is re a ll y - 1 60 da w
(+36- 196 = - 160 d BW),
and that's weakl f n fa ct, it's
so weak tha t we don't have
a receiver sensitive enough
to get it! A typical TVRO re
ceiver needs someth ing like
-80 dBW to work.

So wh y n o t a d d a
prea mp? Fine, but vag! an
ten nas and the like al so
pick up terrestrial no ise and
a preamp won't make the
noise go away; it'll just
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An antenna shootout was fea tured at SPTS Omaha. It
proved that aU antennas are not created equal. Tests by two
impartia l engineers gave both manu facturers and buyers a
chance to see which antennas were up to snu ff.

Next, we must know the
system noise temperature.
This is a mixture of antenna
noise, lNA noise, and re
ce ive r noise. Inasmuch as
we must surpass the noise
th res hold of the rece ive r by
at least 10 dB, we can ig
nore receiver noise temper
ature and just deal with the
antenna noise a nd lNA
noise. Fig. 2 is a graph of
typica l antenna noise tem
pera tures based on eleva
tion angle . No tice t ha t t he
noise appears to drop as we
tilt the a ntenna back from
the Earth towards the open
sky.

Table 2 is a list of typica l
l NA noi se tempera tu res
you are likely to find . As of
th is writing, 100 degrees is
conside red a very good
lNA for the money. That
may change. If we now add
the LNA noise temperature
to the noise intercepted by
the antenna we have a fair
idea of the system noise
tempera ture . Fo r exam ple,
an antenna tilted ba ck to 45
degrees e levation might in
tercept 20 degrees Kelvin
noise . Suppose we chose a
100 degree lNA. Adding,
we get an overall noise tern
perature of 120°. Then al l
we do is use the form ula,
Noise Powe r = KTB.

1 .38 x 10 - 2] X 120 0 X

30 x 1()6 =49 xl0 - 15. Con
verting to a power ratio:
Noise in daW = 10 log
(Noise Power) = - 13 3
dBW.

If you've managed to
stay with the numbe rs so
far , you can see that the
signa l from space (- 160
daW) is weaker tha n the
noise level (- 133 daW).
But if we add in some an
tenna gain -say 40 dB or
so-we boost the signa l
from space up an d out of
the noi se to - 120 dBW:
- 16O d BW + 40dBd ish =
- 120 dgw signal level.

Then subtract ing : - 120
dBW (No ise) - (-) 133
dBW (Signa l with ante nna)
= 1 3 dB C/N, The sa te llite
signa l ex ceeds the noi se
level by a robust 13 dB. giv-

equals a noise
temperature of

3.0dB
2.5dB
2.0 dB
1.5 dB
1.3 dB
1.0 dB

Anolse
figure of

290 ° K
225° K
170° K
120° K
100 ° K

75 ° K

Simple Dish Math

We use th is formula to
calculate noise leve l: Noise
Power = KT B, where K =
Boltzman 's constant, 1 .38
X 10 - 23, T = syste m noise
tem peratu re, and B = sys
tem bandwidth.

Perhaps you've guessed
that we need an antenna
with enough directionality
to ignore terrestrial noise.
System designe rs express
this as a ratio of ca rrie r-to
noi se , o r ClN. As a ru le ,
most rece ivers need a C/N
rat io of about 10 dB. That
is, the received carrier must
be 10 dB hotter than the
noise to get clear pictures.
So all we really need to
know is the satellite signal
level at ou r loca t ion and
the no ise level, If we ad d 10
dB to the difference we
shou ld have the req uired
antenna gain.

Table 2. LNA noise tempera
ture to noise figure co nver
s.on.

How do we use it to get a
right an swer? (A ll too ofte n,
you see a fo rmula and plug
in some sa mple numbers
and voila . . . wrong answer!)
Here a re the exact steps to
take. First , we see that the
typical bandwidth of satel
lite TV signa ls is 30 MHz. A
quick look at the above for
mula may cause you think
if you could redu ce the
ba ndwid t h a little , you
could a lso reduce the no ise ,
The question is, how much
ca n we cut before the pic
ture looks rotten? I 'll cover
that in another insta llment.

are rain, the sun, other m i
crowave services, and the
Earth itself. In fact . the
no ise temperatu re of the
Eart h is about 290 deg rees
Kelvin .

'"~:10 JO «I sc dJ

NfflO_ REVAT1QN ANGl.! _ DEC.US"c

Fig. 2. Even large dishes intercept terrestrial noise, but the
noise level drops as you tilt the d ish back from the horizon
towards the open sky. Typical dish angles fo r Clarke orbit
birds may be from 20 to 60 degrees depending on yOU f loca
tion.
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ing us solid copy picture
Wise.

Easy Formula Saves Time

To find the antenna ga in
you ne e d for your par
ticu lar loca tio n, you simp ly
apply Gibson's Dish Auten
na Rule: Antenna Gain =
Noise level - Signal level
+ O N.

Using our example fig
ures: -133 saw (Noise) 
(-j 160dBW(S;gnalj + 13
dB (S uggested CfN) = 40 dB
dish! Based on the tab le of
dish antenna gains, it looks
as if an 11- or 12-foot dish
would work . but only if
we use a 100 degree lNA.

Try It For Your location

All yo u reall y need to ca l
cu la te the right dish size for
your spot on the map is a
footp rint map and the two
formulas above. If your lo
cation does not fall on a
particula r contour on the
map, t hen do some interpo
lation and est imate. If any
thing, estima te lower tha n
the map. Remem ber, we
said the footp ri nts were pre
dictions and actual values
have been found to vary a
couple of dB,

Next, subtract the path
loss of 196 d B. Then figure
the noise level based on the
lNA you've chosen and the
3-dB bandwidth of your re
ceiver. Plug the numbers in
to Gibson's Dish Antenna
Rule and hope the dish gai n
needed fits you r pocket
book. If it look s as if you' ll
need to buy an acre of real
estate for your gia nt behe
moth, then try a lower lNA
noise temperature or a re
ceiver bandwidth of. say 22
MHz, and plug in the num
bers to find the dish ga in
aga in. Just remem ber tha t
you may need to hock the
fam il y jewe ls to buy a su
per-dupe r lNA.

Perhaps you see tha t the
antenna and lNA are on a
kind of tee ter-to tt e r. Bigger
dishes mean you can use an
lNA with a higher noise
temperature; a sma ller dish
means you need a lower

noise temperature lNA
along with a higher price
tag. We can resort to graphs
to put the dish cost vs lNA
cost ratio in perspective.
but costs on lNAs a re d rop
ping like flies as a re some
antenna prices. Maybe you
cou ld see it better as: Gib
son's Simple Path loss
Equation: Big Dish + Cood
lNA = Clear Pictu res.

But that all seems ob
vious now. Instead, le t's ap
ply Clever Idea #1: Big Dis h

+ Not So Good lNA =
Good Pictures. Or we could
also apply Clever Idea # 2:
Not-50-Big Dish + Good
lNA = Good Pic tures,

You are free to expen
ment with the va lues and
see the interaction. Maybe
you'd like to write a com
puter program to translate
your ideas via the formulas
into a complete line-equa
tion program. As a TVRO
entrepreneur, this wou ld be
a nice be ll and whist le for

potential customers .
Satellite Central needs

your input of comments
and ideas, with full c redit
to be given, of course. The
time is right fo r you to join
in the fun of receiving TV
from space. If you have a
question re ga rd in g the
topics we cover here. feel
free to drop me a line (le t
ters only. no cal ls please).
Sorry, I can answer ma il
only if it is accompanied by
an SASE .•
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Satellite Chan el
- part I

Audlo Servtces on SATCOM 1

Satellite Redio Network (6.2)
WFMT(FM), Chicago (5.8 stereo)
Seaburg's " Lifestyle" Music (7.6)

ANIK 213 (CanadlaOJ (1140W)
Polarization: AU horlzor t

BCTV (BritiSh Columbia Television), Van
couver, B.C.-British Columbia's leading inde
pendent station (6.8)
D8i1y Live Coverage of the C8nadian House of
Commons from Otlawa (with French tranere
tion) (6.8)
CHlT- TV, Sherbrooke, Quebec-French lan
guage Independent network (TVA) program
ming (6.8)

HBO (Home Box Office) (West)-flrst-run
movies, sports & entertainment specials (6.8)
MSN (Modern Satellite Network)-general
entertainment (6.8)
Beta - prog ramming for women (est. 1-4-82)
HBO Clnemax (West)-time-structured HBC
(6.8)
HBO (East)-first-run movies, sports & enter
tainment specials (6.8)

RCA SATCOM 2 (119°W)
Polarization: ODD-Vertical; EVEN-Horizontal

TR-2 Occasional Transmissions-spo rting events,
news & network feeds (6.8)
Occasional Transmissions-spo rt ing events,
news & network feeds (6.8)
NBC Network Contract Channel -llvel1aped
net work leeds (6.8)
American Forces Satel lite Network - various
network & Independent programming (6.8)
NASA Contract Channel (6.8)
Occasional Transmisslons- sport ing events,
news & network feeds (6.8)
Alaska 58telllte Television Project- various
network & independent programming (5.816.8)

COMSTAR 4 (127°W)
Polarb:atlon: ODD-Vertical; EVEN-Horizontal

TR-20 Occasional Transmissions- spo rt ing events,
news & network feeds (5.8)

WU WESTAR 2 (123.S°W)
Polarization: All Horizontal

Occasional Transmissions-sport ing events,
news & network feeds (6.2/6.8)
Independent Network News (6.2)

TA-9

TR-8

TR-S

TR-2
TR-3

TR-2(3)

TA-23

TR-13
TA-18

TA-l(l )

TR-24

TA-3(5)

TR-22

TR-23

RCA SAleOM 1 (135°W)
PcHariutlon: ODD-Venal' EVEN-Horizontal

TR-1 Nickelodeon- premium children's program.
ming (6.8)
ARTS (Alpha Repertory Television Service)
performing and cultural arts programming (6.8)

TR-2 PTl (People That Loval- religlous (6.8)
TR-3 WON·TV, Chicago-Midwest's leading in

dependent Sialion (6.8)
TR-5 The Movie Channel-24 hr/day fi rst-fun movies

(6.8)
TR-tl WTBS. Altanla-Ted t urner's Superstatlon
TR-7 ESPN {Entertainment & Sports Network)-24

hr/day sports (6.B)
TR-8 CBN (Christlan aroadcaennc Network)

relig ious (6.8)
TR-9 C·SPAN - tive coverage from the House of

Representatives (6.8)
USA Network-professional sport ing events,
Calliope, and the English Channel (6.8)
BET (BlaCk Entertain ment Network) (6.8)

TR-10 Showtlme (West)- fl rst· run movies, entertain 
ment specials (6.8)

TR-11 MTV (Music Televi slon)-PopfRock Video (5.8
& 6.62 stereo)

TR-12 Showtlme (East)- fl rst-run movies, entertain
ment specials (6.8)

TR-14 CNN (Cable News Network)-24 hr/day news
(6.8)

TR-15 Occasional Transmissions- sport ing events,
news & network feeds (6.216.8)

TR-16 Showtlme (Spare)-occasional network remote
and spo rts events feeds (6.8)
AETN (American Educational Television Net
work) (6.8)
CMN (Christian Media Network)-rellgious
(6.8)
NJT (National Jewish Television)- religious
(6.8)

TR-17 WOR·TV, New York-the Big Apple's top in
dependent station (6.8)

TR-18 Reuter's MorlitOf Senolce-commod ity/stock
market information (digital video)
aalnlslan - the best in scentsn-oaenteo pro
gramming (6.8)

TR-19 The Shopping Channel - Shop..at·Home TV ser
vice (6.8)
SpotUght- f irst ·run movies (6.8)

TR-20 Hom. Box Office Clnemu (East)-time
structured HBO (6.8)

TR-21 HTN (Home Theatre Network)-quality P and
PG movies (6.8)
The Weather Channel (est. Spring 1982)
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OPEN AT 8PM EST
CLOSED AT 8PM PST

, I,. YOU DO NOT SEE
WHAT YOU WA
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OADEAS AA. PO.TAO. PAID

COD_VISA_MASTERCHARGE

50 -
Channels

Why .pand .7,000 to
.10,000. Why pay .om~na
al.a to innaU it. Do it
your.alf In a w..k-end and
••va.
ONLY $2,400.00
UPS
SHIPPABLE

Introduces the

MODEL 12K
SYSTEM •..
A complete .atellite
racaiving .y.tam that you
can a••embla your.alf a. a
waek..nd projact.

....11 Mi seellen. ous Cabl.
a nd Connacto.s Need ed

• E...e . yt hi ng You Need
. No Spee'al To ols Ne.d. d
• Compl . t. An t.nna W ei ght Only 1 25 Pounds

TR-4(7)

TR-8(15)

TR-1 0(19)

TR-I2(23)

TR-6(l l)

TR-7(1 3)

TR-4(7)

TR-9(ln
TR-10(19)

TR-8(15)

800-643-0102 or 501·647-2291
See Your local Star View Dealer or Call

De al e. Inqui.ie s In ... it ed

CHCH-TV. Hamilton. Ontario-Ontario's
lead ing independent station (6.8)
Daily Live Coverage of the Canadian House of
Commons from Ottawa (wi th French transra-
nom (6.8)
CHLT-TV. s nerbrocke, Quebec -French ten
guage independent network (TVA) program-
ming (6.8)
CITV-TV, Edmonton, Alberta -Alberta's read
ing independent station (6.8)
Daily Live Coverage of the Canadian House 01
Commons from Ottawa (standard EngliSh) (6.8)
CTV North - various eTV network proqram
ming (6.8)

ANIK B (Canadl.n) (109OWJ
Polarization: All horizontal

Occasional Transmissions- sport ing events,
news & network feeds (6.8)
cac North- various cec network program
ming (6.8)
Occasional Transmissions-sport ing events.
news & network feeds (6.8)
CBC (French Channel)-French language cec
programming (6.8)
CBC Occasional Transmissions (6.8)
cec (Engli sh Channel.l)-English cec pro
gramming (6.8)

EditOf's Note: This guide is repr inted with the perm iss ion 0 1
WESTSAT Communications. WESTSAT pub li shes The
Satellite Channel Cha,~ six t imes a year, Subscriptions via
l irst c lass ma il are available directly l rom WESTSAT c om
munications, PO Box 434, Pleasanton CA 94566. Part 11 of 73's
Satellite Channel Guide will appear in the December issue.

-

KIT CONTAINS
.1 2 ' "'nt. nne
• ...Z /EL M ount
. 24 Chann.1 R. c . . ... . .
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Satellite TV Receivers
- is there a better way!

s c
V SET

TVRO is
work

s t he
l in of

ations,
infer-

blance thereof) for recep
tion of the 3.7-t0-4.2-GHz
satellite TV band, and
(hopefu lly) assembling a
complete bu t inexpensive
TVRO system.

This article on
Ott t h

ceiving MDS and commer
cial TV satellite transmis
sions. Indeed, my mailbox
bul ged with letters fo r
several weeks afte r the art i
cle was publ ished .

A large number of In-

d d

M y original review of
the Universal Com

munications BOO-M Hz
downconverter kits, which
appeared in the April, 1981.
73 Magazine. revealed the
widespread interest in re-

qumes receive co nceme w" en a s a re my
m y b r ie f ty - m en t i 0 ne d a nd knowledge. plu
t houghts of later conve rting work of Steve Frank
a Universa l Comm unica- Universal Communic

} "O a 2 ~I C~ C"' ~ w ith others desir ing'" \ ~$j'S!
tions unit (0< some sem-
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Fig. 1. The originally-planned TYRO described in the text. The 21()()..MHz downconverter board is modified by cutt ing
tuned lines to approximately half length, adding two high-gain, low-noise trans istors, low-noise diodes, generating 41 M Hz
i-f, etc. Highly-modified televison is used mainly for its i-f strip, power supply, and audio amplifier section.
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Deborah Franklin tries on a 10' parabo lic dish fit ted with an Avantek LNA and
3.7-t04.2·CHz down converter described in the text.

Fig. 2. The Universal Communica tions 3.7-t0-4.2-GHz downconverter. The unit incor
porates dual mixers operating 90 degrees out o f phase and dual i-t amplification.
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su rplus outlet and used to
feed the satellite TV signal
to the antenna terminals of
an unbutc hered (and usual
ly color!) TV set fo r viewing.
The complete receiver is
shown in Fig. 1 .

The Universal Communi
cat ions 2.1-G Hz MDS re
ceiver might be a cand ida te
for a low-cost downcon
verte r. The rf a mp lifie r
would have to be rep laced
wit h a low-noi se, high-gain
counterpart while the mixer
and oscillator c irc u it s
would need to be trimmed
to the new frequency range.

The greatest d rawback to

....ER

input. The i-f stages wou ld
then be heavily swamped
and stagger-tuned to in
crease bandwidth from
near 5 MHz to near 35 MHz
(additiona l i-f stages also
mig ht be required here).
The AM video detector
then wou ld be re p laced
with a broad band FM co un
terpart, suc h as an NE564
disc rim inato r c hip, wh il e
a not her NE5&4 tuned to
either 6.2 or &.8 MHz wou ld
be used fo r audio demodu
la tio n.

A small TV oscillator cir
cuit then could be home
brewed o r obtained from a
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<)0 Of;GRU V.....SE SH ,nE R

1 I""' r--.lO. _SIE

ott: CO"', ,,{R __~. ......'.'ER C- D ,~~

If> V ose ,uUOfl
h ,_ o n [ o'

f;>..
l/

,,,
I _ p.R.tIO\.,e

I 0'5"r,,,,,,,,
•,,,,
•,,,,,,,,

\ ,
"

dish and used to downcon
vert with tec hniques similar
to those used in inexpensive
24O().MHz MOS converters.
The resultant 35-MHz band
width i-f signa l mig ht the n
be processed by a high ly
modified black and white
TV (nothing dictates the use
of a 7D-MH z i-f) .

Suc h TVs usu ally can be
o bta ined from repair shops
or fr iends (sets with bad pic
ture tube s or flybacks are
good cand idates fo r this op
eration). The downconvert
er's output cable would
sidestep the TV tuner and
connect directly to the i-f

mation on TVRO designs.
Perhaps I'll answer some
questions that you've been
pondering, o r possibly I'll
whet your thoughts on sim
pler and less-expensive
ways of co nstructing
TVROs. An excess of knowl
edge and concepts in this
area of ri sing popu larity is
one thing we are n't ex
periencing at thi s tim e!

The Originally
Planned Concept

Most of the presently
popular commercial TVRO
systems employ a basically
similar design: A high-gain,
low-noise amplifier (LNA) is
placed at the focal po int of
a 10- to 16-foot parabol ic
dish which is a imed at a
specific sate llite. The ac
quired signa ls then are fe d
to an indoor converter unit
via hardline cable. That uni t
converts incoming frequen
cies be tween 3.7 and 4.2
CHz to the po pular TVRO
i-f frequency of 70 MHz,
amplifies the signal. and
detects the FM video and
6.2- or 6.B-MHz audio (de
pending on the particu lar
satellite being recei ved).
The resu ltant base band sig
nals then a re used to modu
late a TV osci llator c irc uit
wh ich radia tes into the TV
set's VHF antenna termi
nals. Selecti ng various tran
sponders of a satellite is ac
complished by varying the
indoor tu ner's selected in
put frequency and down
converting that channel to
the 7().MHz i-f ra nge.

While the previous ly de
sc ribed concept is an op
t imum turnkey system, it
seems th at an enterpri sing
amateur could shave frill s
and lower system cos t with
a d iffe rent a p proach to
TVROs. The hard line cable
connecting the LNA to the
tuner, for example, exhibits
a typical loss of 15 dB
part of the gain provided by
the lNA. It thus seems that
if a low-no ise figure could
be obtained, a ho me-brew
rf a m p lif ie r/t u ne r unit
cou ld be mo unted at the
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Fig. 3. Block diagram o f the indoor tuning unit Circui try is straigh t forward, with video
sampling similar to SSTV techniques being employed.

As this a rticle is being
written, Universal Co mmu
nications (PO Box 339, Ar
lington TX 76(10) is gea ri ng
up to produce TVROs based
on the previously-described
concept. This a rrangement
definitely has broken the
pr ic e ba rrie r (proiec ted
cost, less dish a nd LNA, is
$800 !) whil e maintaining
the qua lity of equiva lent
syste ms se lling for ove r
$1500 . Its design is the most
logical approac h to sate l
lite TV receivers I've seen,
and I hea rtil y recommend
conside ring its concept.
The question of system kits
is presently unresolved, d ue
primarily to problems en
countered with home con
structors "bo tching up" the
simple MDS downco nvert
ers also manufactu red by
Universal Communicat ions.

Summary

Sate llite TV reception is
a ri sing trend whic h prom
ises incre ased popularity
du ring the near futu re, and
now is an opportune time to
joi n that activity . The
equipment capable of re
ceiving weak microwave
signals from these satell ites
is necessari ly ex pe ns ive:
That restric ts general-pub
lic recept ion and provides a
measure of "cloaking" to
the sate llite signals. While
home-brew TVROs can't
sidestep the high costs of
l NAs, GaAs FE Ts, etc., the
contemplation of such set
ups gives one a re la tive ly
good understand ing of the
circu itry involved and a
bette r overview of what
h e ' s getti ng for hi s
money.•

FM detecto r, a nd an afc ci r
cuit. Si mply described, thi s
" closed-loop" system's afc
monitors the FM detector's
output and directs a pro
portional correction volt
age to the converter's vco
as required . An additional
voltage input is employed
for manual tuning of the au
d io. The output audio sig
nal then is handled in a con
vent ional manner.

of its ope ra tions follows.
The incoming 7a-MHz i-f
signa l fi rst undergoes a se
ries of band pass filt ers and
i-f amplifiers before being
applied to a limiter stage
and an FM discriminator.
The detected signal then is
dir ected to a buffer stage
whi ch splits it and feeds
two points. Following along
the video path first , the sig
na l undergoes de-empha si s
and then is applied to a
video amplifier whic h in
cludes positive o r nega tive
video polarity o utput.

Next, a video sampling
a rrangement simila r to
more sophisticated SSTV
techn iques is em ployed: A
sync st ripper, pulse detec
tor, and a ramp sample-and
ho ld ci rcuit produce high
qualit y v ideo o u t p u ts .
These video leve ls then are
buffered and appl ied to a
VHF TV modulator which
connects to the viewing TV
via its antenna terminals.

Re turn ing to the FM d is
c rim ina to r, sa te llite TV
audio is bandpass-filtered
a nd applied to a n ere
locked converter and de
tector. This sect ion consists
of a voltage-co nt rolled os
cilla to r (vc o). m ixer ,
10.7·MHz bandpass filte r,

noise figure. The LNA cost
(in July, 1981 ) is $650 .
Signa ls from the LNA are
appl led to the downcon
verter's 90 0 phase shifter,
producing the two out-of
phase signals fo r app lica
tion to their respective mix
ers (these mixers a re simila r
to those used o n 2.1 -GHz
downconverter bo ards).

The mixers are fed from a
com mo n loca l osci llato r
o perating at half the de
si red freq uency (this board
m o un ted o scill a tor is
substantia lly less expensive
than standard TVRO types).
Outputs from the two mix
ers a re then amplified to
overcome phase-shift loss
es, appl ied to a recombiner.
and fo llowed by an addi
tiona l stage of i-f emplifica
t ion. The output signa l is
then passed to the indoo r
unit via a length of RG-59
coaxia l ca ble. The down
conve rt e r, incidenta ll y,
could be mounted inside if
desired, but hard line coax
then wou ld be required for
interconnecti ng runs over
25 feet .

The TV RO unit p laced in
side the house functions in
a st raig htforward manner:
Its block diagram is shown
in Fig. 3, and a description
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this scheme, show n in Fig. 1,
may lie in the cumbersome
modification of the down
converter and TV set. The
price is right but the pa
tience and expertise re
quired a re probably beyond
the average ho bbyist. Steve
Frankl in has shown that pic
tu res can be received with
such a system, but they are
plagued by noise and image
problems. The receiver that
grew out o f thi s approac h
uses a conventional low
noise am pl if ie r and a dou
bly-balanced mixer, elim i
nating many of the prob
lems t hat plague simple
receivers. •

Finally, an i-f sect ion con
sisting of a few I( s, etc.,
plus FM d iscriminators fo r
aud io and video, were re
qu ired to round out the
system.

The Universal
Communications Concept

A block diagram of the
resultant Universa l Com
mu nications 3.7-t0-4.2-GHz
downconverter is shown in
Fig. 2, and a brief descrip
tion of its operation fo l
lows . First. t he lNA is an
Avantek unit, GaAs FE T, 4
stages, with 50-d B overa ll
ga in and a 120 0 Ke lvin
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SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAVI

812·238·1456

"Nation's Largest Total Communications Distributor"
P.O. BOX 3300 • TERRE HAUTE, INDIANA 47803 -""
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"THE GREAT ALTERNATIVE"

Exp. Date_Signatu re _

Pr in t
Name _

Address _

City _

State Zip _

o Send Me Mora Informationl

KlM's SKY EYE I SATElLITE RECEIVER
brings you a whole new world of
fa ntastic television entertainment . .• in
cabl e-quality video and sou nd. It is a
two-part system, easy to install and use.
The compact Control Console is all you
need inside your home. T he modular
RCVR Unit mounts at or near the
antenna. The superb performance and
re liability of the SKY EYE I are proven
by the thousands already m usc.

The SKY EYE I KIT comes in simp le
easv-to-assern bte sect ions . All microwave
circuitry is facto ry wired and tested. The
assembly manual is clearly written,
simple and precise. In just a short time
you can be enjoying the fabulous
world of satellite programming.

S KY EYE I Specificat ions: Single conve' s ionl
image rejection circuil$ (eas ily handle suong
and weak signals without instabiliw o r
distortion ] • Built-in DC block 10' teeouoe.
powered LNA • Full video tuning, 3.7 to
4 .2 GH2 !for all channels. hori20ntal and
verticaO • Audio tuning 5.5 t o 7.5 MH2
{qets the subcarrier entertainment, roo t} •
Sepa rate regu lated power supplies for LNA
and RCVR • Optional Polarity Control •
Control Console to RCVR cabling supplied.

NOW IN AKIT!

Complete SKY EYE I Receiver Kit : S695.00

KLM ELECTRONICS, INC.
P.O. Box 816, Morgan Hill , CA 95031
Sate llite_~_~~__~!"' _
Receivers· Ktts . Systems· Components

L 'QUr 11th yea, of innovations in I
communicat ions equipment" ---I

Order toll f ree: 800-538-2140
l in Cali f ca ll 4 08 779-73631

ru
ORDER FDRM

Sky Eye I Receiver Ki t $695.00
Total Enclosed S -,---,---,-_ _
ICA residents add sales tax I

o Personal Check 0 casne-s Check/MO

o Visa 0 Master Charge (Ba nk No. l
Acct. No. _

The worlds most popu lar
SateII ite TV receiver . . . .
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Design your own HF mobile
from a ful l selectien ot tcp.
quality: u.s-mcoe stainless
steel boll rrccots. quick dis
CO'V"lSCfs . rrcsts . springs . ard
reso-ctos. You con COler any
6-to-8O-meter bard. Qloose
from medium ex hi~ power
resona to rs with broadest
t:x::trdwidth ad icM'est SoNR fa
cptilTlU'Tl perfofrronce en any
bard. Easy bond ctx:Inge and
garaging with I-Ustler's fold
CNel rrost . too.

Hustler HF antennas d el iver
outstanding signal reports 
whelever you're mobile!

3275 North R8" Avenue
Kissimmee, Florida 32741

Ask any hom - the best HF
moblles on the road corne
from : Hustler - stili the
standard of pertcrmcrce.

H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

Dave
W[)(JCDU

Jera
NQAGT

MDS STAT ION

D I RECTORY

Robby
WB~SFR

IIAYE YOU ClIl CU D LATELY ? ?

A:..SO A LIST or CI Tl ES " I n!

I'!:NDI",c AP PLI CATI ONS .

SEND $~ .~ o 1.0 RES ADD ,)2 TAl ) TO •

CC lU ..lllA EIOGllO ElII I fOG

P .O. !lOX '18

COLU.al A• .o2t ~S

SATELLITE TV
Receiver Modules

Il l' - ':\l - DAT~ L t STU'C or

5rAT [ C ~ S AUTHORIZED !t THE PCC.

NE . S'UTt OI'l$ .\liE AUTHORIUD [.le ll

~"TH . eO Ol Pu :n: I NI'OR JU, f I DI'I

l~CLUDINC ClOCRAFIII CAL COOR DI NATfS ,

ADDRESSES. A ", n:"'~A " lIGIITS.

JOSEPH 'S LTO ~ ...
Echo Communications Division

613 Wash ington Avenue
Iowa Fa lls , Iowa 50126

Ph. 515·648·3518

SATELLITE TV
RECEIVER KITS

FACTORY DIRECT
We have complere kits,
individ ua l boa rds, and
componen ts. Ca ll or wri re
for fu r rher info rma tion.

STAR TRAK -'"
SYSTEMS, INC.

404 Arrawanna St.
Colorado Springs, CO 80909

(303) 475-7050

Tunable audiodemcd. vidiademod & AFC
$185.00

IF Unit with Filter, 5408 gain, 70 MHZ.
30 MHZ band pass $80.00
RF Converter Modu le $310.00
LNA· 50 DB gain 120K' $755.00
10' Fiberglass Dish $900.00
Polar Mount. $220.00
Complete units available. For information
call :

• QUdlity metal endo-.U f t>
w {hdrd"'dfl'

• Low nooe predmpht,e,
• 90-dd'; wd'fdnt,;
• Full,; assembled. ,,\;0 / d l.It !

• Temperature compensated

Tbe R\ -1300 downconcorte o~ d ~I d te-oi·

the-a rt mi crov.d ' t' co nve rter Ihdt conve rts
1<KlO - 2 700 Mhl rrucrowa ve " Rndls down
10 VH F. It 0, t"o pl'("Idll~' scued for hoe-ot
'Ighl recepnon 01 amateur and TV trans
m ,~~,on, .I nd w,II dnv e t>, Iht'1a Vt iF 1~t> I\'1f'f

or a ~I d ndd rd 1t>It>v"ton ,

MICROWAVE
DOWNCONVERTER

RX·2300

From oUshol eo" " g s.
daTa lonkS to hOTels
and backyard i nstal
tanons. ....e .... rote the

. • . . eoce Constantly up-
dated, OUf 1M Paga

techmcat .n format.on bOOk and c atalo g g l,es you ali
" the Iacts Ine ~ penso.e d ,shes, leeds, te lem-

et ,y sofl ....are. k it s and more. Recom
mended read ing by NASA, The Ol l ice

01 Consumer Alfalfs and quali ty com
pan,es li ke Rock....en/comes Send
$795 today' CALL ..... 309

24-"'• . C.O.D. Ho"ln.
(30S) 3311·7600

C SPACECOAST '
RESEARCH CORPORATION

Bo~ 442-0 , Altamonte Spg5, Fl 3270

SPf C/Al I", TRODUcrORYOffl R - 51-'0

... 430 I::IIIIl1CAOWRYECORP.

I" 101 12518 _971h Avenue NOlth
.Jdd'/'QnJI ddlJ Co rco ra n. MN 55374

bl1 ..N8-8014

Enjoy Satellite TV Now

Better than Cable TV-Over 200 TV and radio
services . Why waste money? l earn me whole
story and ouild a video svsrern the family can
entoY. No commercials . FREE movies. sports
and Vegas stowsc- wonowoe. crystal clear
reception connects to any TV set . BIg (8 x 11 in.
bOOk loaded with details. photos . plans, kits
TELLS EVERYTHINr- ! Satisfaction Guaranteed .
~nd SUS TODAY' AO<I 52 00 101 1St cess lill' maoIl or ca
our N nour COD r~Sl'lllfoer _ne r30S I 862·~

GLOBAL ELECTRONICS,
P.O. Box 21 g.H. Mait land, Florida 32751

SatelliteTV!
FOR THE HOME
Sick of N etwortl; TV?
0 ... . recerver leIS YOU gel
0"'" 15 ellannels of le le
"'5101'1 d"ect ly t,o m earll'!
orbIt Ing cable TV satel
hles': HBO. Sl'lowt,me. su
per stat,ons. spons and
mOVIes w or ldw'de

73 Magazine · November, 1981 31



,

Hal Feinstein WBlKDU
1410 Rhodes Sf. NOrlh
At/inglon VA ZlZ09

Spread Spectrum
-a report from AMRAD

Editor's Note: Until recently, spread spectrum has been a term known only to a few people Involved In developing top-secret military com
munications. Today, the possibility of using spread spectrum tor other radio seevleee is being investigated by a group of radio amateurs
known as AMRAD, Amateur Radio Research and Development Corporation. After receiving a Special Temporary Authorily Irom the FCC,
AMRAD pushed ahead to try spread spectrum on the amateur bands. AMRAD members are interested In experimental communications
systems of all types. Membership is available 10 any interesled person for $12 a year. This includes a subscription to the club newsletter. To
join AMRAD, contact Gerald Adkins, Treasurer, 1206 livingston 51. North, Arilngton VA 22205. • The following article Is ba sed on material
appearing in the July, 1981, issue 01 the AMRAD newsletter.

Fig. 1. Basic frequency-hopping sys tem with waveforms.
(from " Potential Use of Spread Spectrum Techniques in
Non-government Applications. 'J

Experiment 11

We had a series of ve ry
successfu l frequency-hop-
ping experiments ca rried
out by Paul Rina ldo W4RI,
D ick Ke ssler K2SZ E (in
Rochester, New York ). and
Olaf Rask WA3ZXW (in An
napolis, Maryland). Experi
ment #1 of the AMRAD
Special Temporary Authori
ty (STA) called for tests with
a commercia l/m ilitary fre
quency hopper in the 8Q-,
40-, and 20-meter bands.
These rigs are capab le of a
frequency range of 2 to 15
M Hz and hopping speeds
adjustable from about 1
hop/second (1 chip, for you
units buff s) to about 20
hops/second. The hopping
sequence was assumed to
be nonlinear because this
rig wa s meant for military
purposes. Normal linear se
quences of sho rt dura tion

Frequency hopping is
ju st what the name implies:
The transmitter's ca rr ier fre
quency jumps fro m chan
nel to channel The receiver
follows along, in the same
pattern. To keep the infer
matian secure, a frequency
hopped signal spends very
little time on one frequency
before moving in what ap
pears to be a random man
ner. Fig. 1 shows a simple
f requency-hopping system.

There are several types
of spread-spect rum com
munications being used to
day. The AM RAD experi
ments are focusing on the
frequency-hopping and di
teet-sequence techniques.
Th is report w ill focus on the
frequency-hopping project
in particular: the use of
commercial SS units on the
80-, 40-, and 20-meter
bands. We won't go into
much detail on the inner
workings of f req uency hop-
ping; for more informat ion,
Rinald o 's artic le in t he
November, 1980, issue of
Q ST and the FCC report ,
" Potent ial Use of Spread
Spectrum in Non-Govern
men t Applications," are
recommended . The FCC re
port is available from the
National Technical lnfor
mation Service, Springfield
VA 22161 . The accession
num ber is PB81 -165·284 .
The cost is $17 paper, $3.50
microfiche.

density is much lower than
a narrowband signal. The
same information is there;
it's just spread over more
spectrum. Th is opens up the
possibil ity o f a l arge
number of SS signa ls shar
ing a band. O r perhaps
spread sp e c t r u m c a n
peacefully coexist with nar
rowband signals.
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conversation if you don' t
know the sequence used to
code the signal. Another
tac tica l advantage offe red
by SS is i ts immun ity to jam
ming. Unless the enemy has
a very wideband tra nsmit
ter, he won't do much harm
to your signal.

A simila r sort of immuni
ty exists for unintentional
in te rf erenc e (Q RM and
Q RN). The SS signa l is also
l ikely to resist selective
fad ing t hat affects one
c ha n ne l. In t h e p a st ,
d iversi t y-recei ving t ech
niques have been used to
combat fadin g; now, spread
spectrum offers hope.

Although a spread-spec
trum signal takes up a large
bandwidth, the spect ral
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The term spread spec
trum has been used to

describe a vari ety of com
mun icat ion s tec hn iq ues.
The common feature of
t hese systems is that a
spread-spectrum (SS) signal
has a bandwidth that is
much wider than the band
width of a conventional sig
nal carrying the same infor
mat ion. At f irst glance,
spread-spect rum communi
cat ions appear to waste
valuable frequency space.
In real ity, SS offe rs seve ral
very important advantages
over conventiona l ampli
tude- or frequency-modula
tion methods.

The military l ikes spread
spectrum because it is very
secure. You can't eaves
drop on a spread-spectrum
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Fig. 2. Frequency-hopper controller board basic func tions.

was abou t 30% SSB sounds didn' t allow us to take ad
in the mix with t he remai n- vantage of a prope rty t ha t
der being CW a nd RTTY. fas t hopping has. If we were
There was an advantage ho pping fas te r (sa y 25 t imes
over normal SSB with this a sec o nd ), ve ry s ho rt
mix. Then we moved the sna tc hes of the background
hopping sequence into the no ise would be received . As
75-mete r phone band . Both the frequency is changing
stations had to reset the ser- so fa st, the so und of each of
vi ce frequency higher a nd these snatches would jus t
then go through the sync meld together and form a
process again. whi ch is not kind of buzz . The SSB voice
ha rd. This time, we had a signa l wou ld st il l sound like
mix of 80% SS B and 20% an SS B voice signal, but the
CW and RTTY. With this background wou ld sound
mix, Dick's signa l wa s hard ve ry consta nt. W ith t he
to hear. Because there was right filters to trea t the
suc h a high percen tage of background buzz, the vo ice
SSB in the background, it signal should be readable.
was d ifficu lt to pick out This wou ld happen even
Dick's signa l from the rest. wit h a st rong mix of SSB
We tried to lock onto Dick' s signals in the background
voice and ignore the rest. because the amount of sig
Bu t th is w a s d iff ic u lt. nal fro m each frequency
Things were mu ch better would be very sma ll. This is
with more CW and RTTY in what we would like to try a
the mix and downright ha rd litt le later with Experiment
with a high percentage of #2, which will a llow us to
SSB. bu ild ou r own freq uency-

What conclusion can be hopper rig out of old CB
draw n from this? With slow sets.
ho p p ing (5 hops's). SSB As part of the expen
frequency-hoppi ng does ment. Pau l turned on his
well against Cw -like signals learn IC-701 so that we
and poorly agai nst voice- could hear with the other
type signals. The fac t t ha t r ig transm it ting in t he
we were hopping at 5 ho ps/s frequency-hopping mode.
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was ve ry clea r. No "d uck
ta lk" was present, such as
comes from bei ng a littl e
off with an SSB signa l.

One of the main ad van
tages of sp read spec trum
was the so-called antijam or
inte de r en c e -a vo ida nce
feature which happe ns
becau se the background
QRM is be ing c ha nged
every hop. We were hop
ping at 5 hops's with this rig,
and I was able to observe
th is effect. Dick's vo ice was
more readab le than when in
the (non-ho p) co nventional
SSB mode. We made a few
experiments by moving the
ho pping seq uence up a lit
tie to see what it would do
against so lid, conges ted
SSB

In the first part of the ex
periment, we were in the
8O-75-meter band, which re
sulted in the hopping se
quence varying most ly in
the CW portion, b ut it
would visit phone sta tio ns
now and then. What did th is
sou nd like ? Well, all the
sounds that hams are used
to were present, but every
one-fifth of a second the
so und would change! What
you wou ld hea r was a
snatch of RTTY, a sma ll
burst of CW, a few so unds
from some SSB stations,
and so me snap of QRN ,
each last ing only a fifth of a
second .

It was eas y to hear Dick's
voice with th is ever-chang
ing backgrou nd noi se be
ca us e Dick' s s ignal was
st ro ng. The re was so me
fading now and then, and
this le t us see what a
weaker signa l would so und
like. When K2SZE's signa l
became weak, it was still
readable even when it sta rt
ed to fade into the strange
background sounds. Myoid
CW tra ining came back to
me, and I mentally started
to try to shut out the
background. jus t as yo u do
when receiving a weak CW
statio n in heavy QRM. But
th is t ime the background
sounds were c hanging!

I would say that there

are not useful fo r military
applications .

Using these rig s is
somewhat different from a
sta nd a rd s ingle-s id e ba nd
transce iver, but enough of
the o pera t ions are the same
that an amateur would feel
right at ho me with this
mode. I wa s able to sit in o n
a sess ion that Paul had o ne
evening and will describe
what I heard.

First, both stat ions made
contac t using SSB (t his was
on 75 meters) o n a se rvice
frequency. The next ma jor
item was making sure tha t
the hopping-sequence gen
erators on both rigs were set
the same way. The rig ha s a
se t of thumbwheel s on the
front panel which are used
to contro l the hopping se
quence. Both sta tions set
the wheels the same way. If
the wheel s had been set dif
fe rently, the hopping se
quences would be dif 
fe rent. and the two sta tio ns
couldn't talk to each other.

Now that the hopping se
quences were set the same
way , one st a t io n wou ld
transmit a special FSK sig
na l which the other station
wou ld re ceive. This FSK
signa l serves to a lert the
other station to start hop
ping as soo n as the FSK
signa l stops. The FSK signa l
was generated by using the
Send Sync switch on the rig,
To set up t he second sta tio n
to use thi s FSK sync signal,
there was a FAM (frequen
cy-agile mode) switc h posi
tion to enable the second
station to lock onto the FSK
signa l.

When the FSK signa l
stopped, both rigs were in
the hopping mode. The
speed at which the hopping
took place was 5 hops' s,
which is slow, as hopping
goes, but has many interest
ing features. The mode of
transmission was SSB, a nd
Dick's signal came in very
well. I was surprised that
the rig's synthesizer was
right on each hop, which
meant that the SSB signa l



Sequence logic
(Controlled by mode switch)

SEND$YNC
1) If hopping enabled, force to CONVENTIONAL MODE.
2) Lock out SYNC TONE DETECT.
3) Enabl e TRANSMIT ON. (turn on transmitter)
4) Enable SEND SYNC. (t ransmit sync tone)
5) Wait 3 seconds. (by an interna l timer)
6) Disable TRANSMIT ON, SEND SYNC.
7) Disable INHIBIT HOPPING. (start hopping)

RECEIVE SYNC
1)11 hopping enabled, force to CONVENTIONAL MODE.
2) Enable SYNC TONE DETECT.
3) Wait for SYNC TON E DETECT to go high. (sync tone received)
4) Wait for SYNC TON E DETECT to tau. (sync tone failS)
5) Disable INHIBIT HOPPING. (start hopping)
6) lock out SYNC TON E DETECT.

CONVENTIONAL MODE
1) Enable INHIBIT HOPPING. (stop hopping)
2) Trigger RESET SHIFTREGISTEA. (load th umbwheel values)
3) lock out SYNC TON E DETECT. (In case we are resetting)
4) Disable SEND SYNC, TRANSM IT ON. (In case we are resetting)

Note: Conventional mode also Is a recovery position which Is used
by the other two modes and by the operator to recover from a foul up
such as no sync tone being received for a very long t ime when one Is
expected.

Table 1. Functional frequency-hopper control board logic
sequence.

Paul picked out a place on
80 meters where it was
quiet and let the receiver
stay there. We didn't hear
K2SZE 's signal on this re
ce ive r, partially because it
wasn 't connected to an
antenna . When we went to
the transmit mode, every
once in a while you would
hear a snatch of sound like
" aup" or " thu," but it wou ld
be gone as quick ly as it
came. This was the resu lt of
the rig's hopping in a ran
dom way.

Expe riment # 2- Proposed

A few of the AMRAD
Sp read-Spect rum Spec ia l
Interest Croup have been
interested in doing some
thing with old CB t ransceiv-

•
Control LInes:

1) SEND TONE
2) SYNC TONE DETECT

3) RESET SHIFT REGISTER

4) INHIBIT HOPPING

5) MODE SELECTOR

6) TRANSMIT ON

Function

Turn on sync lone oscillator.
Presence of sync tone in receiver
audio. Means that other unit has
transmitted sync tone.
Clear oul current contents of shift
register and load value 01
thumbwheels.
Gale olt the clock which drives the
sh ift register.
Signal the mode we want to be In.
There are three auxiliary lines
associated with this line which are
not named.
Key the unit's transmitter.

ers. Allan Kaplan W1AEl in
Richardson, Texas, has a
bunch of good ideas. His
group was in active search
of a number of Hv-Gain
surplus CB boards to use as
the basis of a lD-meter fre
quency hopper.

I was able to get hold of
two SSB CB transceivers
which were modified for
200 channels and had seen
extensive use in another
" se rvice ." These rigs have
almost identical interna ls
a nd use the standard
J.lPD858C synthes izer ch ip.
This chip has a num ber of
components for a synthe
sizer bu ilt right onto the
chip. Exte rnal to the chip is
an active bandpass filter, a
main vco ch ip (which pro-

duces the output frequen
cy), and a num ber of mixers
and osci llators used to mix
the vco output fo r use in
the CB t ransmitte r and
receiver.

In order to frequency
hop, there are three things
that need to be done: 1)
Change the mixer crystals
so that the rig operates in
the 'tO m eter band (this is in
progress now); 2) Modify
the feedback filter so that
the synthesizer will lock up
faster; 3) Hook the BCD fre
quency programmi ng lines
to a controller boa rd .

The controller boa rd (F ig.
2 and Table 1) wil l have a
linear feedback shift regis
ter which has para llel out
put and will gate an IC
which has 8 SPST switches
implemented in solid state.
This IC will do the actual
switching of the synthesizer
programming lines for iso
lation's sake.

A second stage of the
board will be used to senseI
send a tone which will be
used the same way that the
special FSK signal is used
by the commercial rig men
tioned above. When the sig
nal appears, the docking
assoc iated with the shift
register will go into a make
read y-to-ho p state. Then,
when the signa l ends, hop
ping wi ll start and continue
u nt il the Stop Hopping
switch is pressed . l astly, a
timing source is needed,
and this will be supplied by
a high-stability crysta l oscil
lator which will be on board
as well .

K2SZE points out that
timing is critical with fast
frequency hopping. For
now, we don't plan to hop
very fast . Only when we
have gained more ex
perience with slow hopping
will we try the faste r stuff.

One problem being re
sea rched is that of how to
get the loop filters of the
synthes izer to react faste r.
The loop filte r sits between
the output of the phase
comparator/c ha rge pump
and the vco. Its job is to

fil ter the correction voltage
to the vco to eliminate high
frequency components. So,
the output of the phase
comparator/charge pump
goes through a low-pass
filter before being applied
to the vco.

This loop filter in the two
CB rigs consists of an active
filter which is part of the
",PD858C and a second
filte r wh ich is a bandpass
filter imp lemented as an ac
tive discrete transistor am
plifier . The feedback net
work for the active fil ter
within t he J.lPD858C is via a
resisto r-capac ito r combina
t ion attac hed to some of
the 858's pins.

Both CB rigs a re slated to
be modified in the same
way so that there will be
two rigs which do the same
thing right off . Differences
in the synthesizer des ign or
the controller board will
probably produce a dif
ferent hopping seque nce.
So, if you plan to do this
always get at least two rigs
of the same kind . Fig. 2 and
Table 1 give more details.

For the Record

Since we sta rted t his
project, we've lea rned a lot
about the sp read-spectrum
mode which was heretofore
unknown in the amateur
community.

The FCC has certainly
been forward looking with
regard to spread spec trum
as well as other advanced
amateur technology.

At one point we talked
about the idea of kits being
made available for the
builder. It turn s out that we
have a lot more ground to
cover with the experimen
ta l aspects of spread spec
trum before we can get to a
prototype. The whole idea
of the STA is to experiment.
So, if you 're not sure how to
proceed and want to ta lk it
over with someone, I sug
gest that you find someone
close to you and work to
gether. The converted-Cf
approac h seems the sim
plest way to start. .
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Model 525 ARGOSY $549.
Make the right choice, ARGOSY
for the right reasons and low price .
See your TEN-TEC dealer or write .

utes on all bands. 3 ·Junction meter
shows forward peak power on
t ra nsmit , SWR , a nd re ce iv e d
signal streng th. PTT on ssb , Jull
break- in o n cw. PI N d iode an
te nna switch. Built-in cw sideto ne
with variable pitch and volume. ALC
control on "h igh" power only where

needed, with LED indicato r.
A utomatic normal Sideband
selection plus reverse. Nor
mal 12-14 V de operation
p lus ac operation with op
tional power supply.
The right styling, the right
s ize. Easy-to -use controls,
fast-action push buttons, a ll
located on ra ised fr on t
panel sections. New meter
with lighted, easy-to- read
scales. Rigid steel chassis,
molded front panel with

matching aluminum top,
botto m and back.

Stainless steel tilt
up ba ll. And it 's
on ly 4 " hi gh b y
9 '12" wid e by 12 "
deep (bail not ex
tended) to go any
where , fit any
where at home, in
the field, car, plane
or boa t.
The r ig h t a cces
sories- all fro nt
pan el swttc ha ble .

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

Model 2 18 1.8 kHz 8
pole ssb filter
$55; Model
217500 Hz cw
filter $55 ;
Model 2 19 250

Hz cw fi lter $55; Model 224 Audto
cw fi lte r $3 4 ; Mo d e l 223 No ise
blanker $34; Model 226 internal Ca
librator $39; Model 1125 Dc circuit
breaker $ 15; Model 225 117/230V
ac power su pply $129; Model 222
mobile mount, $25; Model 1126 lin
ear switching kit, $15.

'1i.~t;EN-TEC , "~' 11~fW IUVl l l[ . T(II IOU5 (( "'"

Other cw and ssb filters are available
as options, see below. I-f frequency
is 9 MHz, i-f rejection 60 dB. Offset
tuning ts e 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better than 50 dB rejec
tion notch, tunable from 200 Hz to
3 .5 kHz. An optional noise blanker of

th e i-f type has 5 0 d B bla nkin g
range. Built-in speaker is powered
by low-disto rtion audio (less than 2 %
THD)
The right tra nsmitter features. Fre
quency coverage from 80 through
10 meters, including the new 30 me
ter band, in nine SOD kHz segments
(four segments for 10 meters), with
approximately 40 kHz VFO overrun
o n e ach ba nd edge. Co nvertib le
power: 100 or 10 watts input with
100% duty cycle for up to 20 min-

Here's a Concept
You Haven't Seen
In Amateur Radio

For A Long Time
Low Price.

New TEN-TEC Argosy
$549

The right des ign - for a ll the right
reasons. In setting forth design pa
rameters for ARGOSY, Ten-Tee engi
neers pursued the goa l of giving
amateurs a rig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
o f a switch) . a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
right operational featu res
plus the fight options, and
the right price for todey's
economy-just $549.
l ow power or high power,
ARGOSY has it. Now you
can enjoy the sport and
c ha ll e nge of Q RPp
operating , and,
when you need it,
the power to stand
up to the crowds in
QR M a nd poor
band conditions.
Just flip a switch to
move from true
Q RPp power with
the correct bias
voltages to a fu ll
100 watt input.
N ew a na lo g
readout d e sign .
Fast, easy, relia ble,
and efficient . T h e
modern new
readout on the
ARGOSY is a
mechanical de
sign t h a t in 
stantly gives you a ll significant figures
of any frequency. Right down to five
figures (± 2 kHz). The band switch
indicates the first two figures (MHz),
the linear scale with ligh ted red ba r
pointer indicates the third figu re
(hundreds ) and the tuning knob skirt
gives you the fourth and fifth figures
(tens a nd un its ). Easy. And effi
dent-so battery operation is easily
achieved.
The right receiver features. S en.
s itlvlty of 0.3 /-LV for 10 dB S+ N/N.
Se lec t ivity : the sta ndard 4-pole
crystal filter has 2.5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 d B.
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•
Cecege W. Allen NTBfP
"'rowhead Coun
Norwalk CT 06851

A Visit with SV0AY
- the road to paradise

,

IIThe difference be-
tween the perma

nent residents here and the
tourists is that the islanders
wear clothes!"

$0 says Joe Nea r ns
SVGAY at his QTH on the
western coastal road, only a
short distance from a beach
on the Greek island of
Rhodes in the eastern Medi
terranean . The island is so
fa r east that the mounta ins
of Turkey can be seen to
the north only twenty mil es
away.

The princ ipa l business on
Rhodes is tourism. and
vacationers arri ve daily

f rom all over Europe to en
joy the delightf ul beaches
and warm water, and to get
a m aximum tan in the hot
sun. It is especia lly interest
ing to explore this island,
with its over 3()(x) years of
mainstream history.

The island of Rhodes was
centrally located for the an
cient Greek trading ro utes
to the Middle East. The
Apost le Pau l is said to have
ta ught there, and d uring t he
time of the Crusades, the
island was governed by the
knights fo r over two hun
dred years. Much remains
of the fortifications of that

e ra , includi ng a wall a round
the anc ient c ity whic h is
still la rgely intact.

At the village of li ndos,
on the eastern shore, the re
mains of a Greek acropoli s
can be explored , includ ing
the changes made during
the middle ages. The "Co l
ossus of Rhodes," one of
the seve n wonders of the
ancient world. actua lly was
the lighthouse marking the
entrance to Rhodes harbo r.
The harbor is still very
much in use today, guard
ing a mixture of pictur
esque Greek fi sh ing boats,
private yachts, comme rcia l

s hip p ing, a nd p leasure
cruise vessel s. In fact , one
of the ways to vis it Rhodes
is to tak e a Greek Island
cruise out of Athens.

Joe has a location almost
idea l for ham radio, a good,
unique ca ll sign, almost no
local competition (there are
only two other hams on
Rhodes), and a nice flat roof
on his house for antenna
tu ning! It did , howeve r,
t ak e h im eight o r nine
months to get his cal l, after
applying for it. He main
tains daily sc hedules on 40
meters with a number of
hams in the Gree k islands
as well as weekl y schedules

I

The western beach area of Rhodes. Joe's QTH is iust around
the arm o f the bay in the upper right, along the coast road. Joe Nearns SVQA Yat the rig in his shack at home in Rhodes.
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A view of the harbor showing commercial and pleasure
boats and some of the ancient fortifications.

George N1 BEP sitting on the wall of the ancient acropolis at
Lindos, southeast Rhodes. The small bay below the ctiii is a
tiny port for fishing and pleasure boa ts. The climbing scenes
from the movie " The Guns of Navarone," starring Anthony
Qu;nn, were filmed on the cliffs below the acropolis.w ith Argenti na and the

Phi lipp ines.
Although Joe ha s lived in

severa l other count ries and
ha s had LU and EL2EA
calls, he sti ll re ta ins hi s US
cal l, WSNTS. Joe doesn 't go
afte r OX on a regu lar basis
-no contests o r DXCC
and somet imes he says that
he has to fight off t he

pileups that occur when
condi tions are good .

QRM is very bad o n 40
meters from the b road cast
stations. and d uring dry pe
riods QRN is bad from the
corona discharge on the
lo ca l power lines, apparen t"
lv du e to sal t deposits o n
the insu lators - one lia bili
ty of living ne ar the beach.

The language is diff icult
to learn sinc e it is hard to
read t he Greek alphabet .
There is no English-speak"
ing co mmunity on Rhodes.
The refore, Joe 's two older
c h ild re n (boys) a tte nd
boardi ng sc hool in Athens.

and the younger girls study
by corres po nde nce co urse.

In t he ir spare time, the
whole fam il y goes camping
a round in the many beaut i
fu l spo ts on Rhodes, es pe
cia lly after the tourists have
lef t. •

'"

f!+!;; We're a Courage Center
~ HANOI-HAM supporter .

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

I

•

•

~
' . :.; -.,

. ........~.
•

Matching your antenna. and transmitter
requ1reS the aoouracy of our !OCX)..A RF
Wattmeter for serious DX1ng:. Tr1mm1ng your
antenna. for the f'requ.ency you're working
ensures you'll get maximum power out and m1n1mum
reflected power back.. Get more reach with the best
matched pair in town..

You can depend on Dielectric,
'tBJ!i MAT'N'B 8OUHCB'Yfor
2-yea.r.we.rra.nted RF products
quality meters, couplers
and l oads.

~. .ew Jtrt4land 1nap-tLy aDd craft.emanahtp ...- 11

CIELECTR·IC"C~:.on~~~:-;;~~NS C"--.
A U NI T 01" G EN E Fl .A.1.. SI G N A l..~

:Raymond. Matne 006071 USA I ao7-688~888 /800-:Ml"88781 TWX 71o-aae-8890

'l"alte it tram Vetnerd • • •

f'You'll have"it1;Ji3e- ....
best matched pair
in town!"

tC·720A HF transceoer 9 Ham bands. 1·30 Mhz
receive. 100'11 out LED display. 2 vro·s.AM. CWoSSB
&RTTY 1IIteis PST. RlT.VOX.semibrea k·ln.blankel &
proceSSOI 13 !iv/lOA " -n- 9'> "'11 · 12: "d. 17 1bs

Regular $1349 - Sale $1149

r:«>
I,~

(I) •

IC-720A S~ecio£!

SAVE$200

AMATEUR
ELECTRONIC SUPPLY",

4828 W. Fond du lac Avenue
Milwaukee. Wisconsin 53216

Phone: (414) 442·4200
wrsconsm WATS: 1-800-242-5195

Nationwide WATS: 1-800-558·0411
AES 8,."",. SIo,.. Jft· Clearwater, Fl 

Orlando, Fl - Wick liffe OH - l as Vegas. NV
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Paul Grupp KA 1LR
7J Magal ine Staff

Reviewing Daiwa's New Meters
- fiddle-free swr measurement

M uch as I ha te to ad mit
it, I am always in

sea rch of the ult imate swr
mete r. I am wel l awa re that
the sub ject of swr is a con
troversia l o ne . In fact, sw r is
high on my list of discuss ion
topics to avoid at all costs,
right up there with the rela
tive merits of quads v s.
vagis. the number of angels
that can da nce on the head
of a pin, and the ARRl. Par
ticula rly if t he conversion is
ta king p lace on 8O-meter
phone!

After sober cons ide ra
tion and a mild seda tive,

most hams will ag ree tha t
the re a re merits to having
an swr meter in t he ante nna
line at al l t imes. I can' t be
the only one who has ne
glected to flip t he antenna
s w itc h w hen c ha ng ing
bands o r fo rgotten to tweak
up an antenna tuner when
moving from the phone por
tion of the band to CWo In
these and simila r situations,
a we ll-designed swr meter
in a promi nent loca tio n can
save the day, as well as a set
of transmitter fi na ls .

For this type of cont inu
ous monito ri ng, the last

Swr meters from Daiwa.

thing you need is the latest
labo ra tory-standa rd instru
me nt, comp le te with fe lt
lined wooden case and a
ca lib ratio n g u a ra n tee
signed by the Alm ighty .
Spend the money on intox
icating women and loose
beverages instead . What
you want is a simple meter
that displays swr without re
quiring you to flip any
switc hes or tweak a ny
knobs. With very few ex
cept ions, wattmete rs are a ll
pretty much a li ke. They d if
fe r primari ly in the level of
accuracy they provide , and

a lmost a ll require you to
fl ip switc hes and tweak
knobs. Some of the most in
trigu ing flipless , tweakless
wattmete rs can be found in
the Daiwa line of radio
accessories.

At first glance, these me
ters look somewhat impos
ing, with a pai r of meter
needles and a series of red
lines marked o n the front
panel. First im pre ssio n s
aren't a lways right ! Any
body can lea rn to read a
cross- need le meter in less
tha n a minute , and once
you've lea rned how, yo u' ll
be hooked fo reve r. The
sca le on the left side of the
meter face reads forward
power, and the scale o n the
right side reads reflec ted .
These a re the scales you
would pay attention to if
you a re inte rested in mea
su rin g abso lute va lues .
Wa nt to know swr? The
point where the two nee
dl es c ross d isp lays stand ing
wave rat io . No switc hes to
fl ip or knobs to tweak!
These meters ma y no t
rep lace the venerable Bi rd
for test-benc h applica tions
req uiring extreme ly high
reso lut ion a nd accu racy,
but they a re exactly wha t
most hams need to monitor
station performance on a
d ay-to-day basis.

Contin ued on page J80
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Distributed by :

AT YOUR OEALERS .• "

• Features such as ten channe l emory in wo oinks of five
each, a solid 25 watts of power, full MARS and CAP coverage
f rom 143.000 Mhz to 148.995 Mhz, plus built in memory reo
tentlon fo r up to one year ... and much, much more makes this
the radio of the year .

• If you have been waiting to move up to a new model, or have
wished for a radio with "everything" . . . KDK has it !

• The ten channel memory is easily add ressable and you have
two banks of five channels each . You can even use both banks at
once for odd splits.

• Standard 600 hz shift up or down - pl us facto ry available
boards for foreign shifts. Your 2025A is never obsolete.

• Band scan or memory scan. Memory scan is easy. There is also
band scan with upper and lo wer limits you can choose yourself!

- Built in nicads for the memory rete nt ion which has drain in
nano-amps, not mill l-amps. The Inte rnal battery will hold the
memory for up to one year ! No other radio offers you th is
feature .

- Fast and easy d ialing. Full solid state dialing and you can
choose fro m the front panel either a fast or slow dial rate.

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

- KDK has also eliminated another t ro uble spot by completely
hand wiri ng each radio. No internal plugs to become intermittant
and no wire wraps either, just goo d solid wiring.

- KOK gives you o ne of the hottest receivers you can find . By
using UHF (not VHF ) dual gate MOS-FETs with elec tronic auto
tun in$ for the RF ampl ifier and the first mixer, you have a com
bi nat ion of ultra sensitivity and max imum quietness .

e The squelch on the 2025A Mkll is highly sensttive and front
panel adjustable, use it for ultra-OX or super local.

" " hi h has f I " ~CIrcuit w IC as mtema protection against over-yo tage a
shorted out put co ndit io ns. Plus it is a high audio outputtchlp .
just what you need in a noisy mobile situat ion.

«Tbe transmitter uses direct veo varicap modulation fo r t rue
FM. Your transmitted aud io sounds as it should ; crisp , clear and
natural.

-The powe r o utput sta~e of the 2025A Mk ll will not break
down even wi th an infi nite VSWR load, and uses heavy duty
solid state anten na switching with a four stage low pass fi lte r. All
this gives you an except ionally clean, spur free output.

- KDK has included an adjustable sub aud ible tone circu it whi ch
can also be used for crcss or tone burst o n transmit. Again ,
more features!

- Size is 2 7/10" high, 7 1/8" wide, and 9 1/2" deep.
- You can switch from 25 watts to 3 watts low power,
- And , of course, the DC cable is included along with the

matching microphone and mo bile mounting bracket. A tone
encoder micro pho ne is also available to match and is, naturally,
pre-wired.

Write for brochure - Dealer inquiries invited I
Warra nty info rmation available at you r oealer

Company reserves the right to change specifications without notice .

111<01<1
KDK DISTRIBUTING CO.• INC.

611 SOUTH GAllATIN ROAD - MADISON, TN 31115
Phone (615)865-1949

Centr~ and So uth American nester inquiries to TL X 80-8327
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Paul M. Danzer NlII
2 Dawn Road
Norwalk CT06851

Ham Shack Design for Beginners
- Novices, take note!

O ne set of Questions
usually asked by new

hams concerns the practical
aspects of se tting up a new
station. These questions are
often difficult to answer
since they can affect the
new ham's e nti re fa mily, as
suming the station is to be
located at ho me.

Question: I just got my call
in the mail and now want to
set up my statio n. What is
the minimum 1need for the
operating position?
Answer: I have seen ham
shacks ranging from a sepa
rate bu ilding conta ini ng a
TV set, stereo, bathroom,
and refrigerator to one bui lt
into a single desk drawer.
However, at a minimum
you need an ac line outlet. a

ground wire. and a way to
run your antenna feedline.

Q. let's take these o ne at a
time. What about the ac
line?
A. It would be nice if you
had a single 12().vo lt line
direct from your house fuse
box with 2D-Amp service
and a seco nd 2~volt line
for a linear amplifier. How
ever, most of us end up
plugging in a distribution
box conta ining four or eight
outlets, a fuse or breaker, a
switch, and a pilot light. If
you want to use a commer
cial box, there are severa l
ava il a ble , but they are only
fused on one side; you rea lly
want fuses on both sides .
See Fig. 1.

Q. Why fuse both sides? I

thought that most 12D-volt
ac lines have a neutral or
common which is ground
ed.
A. It is a matter of safety. It
yo u get a lightning strike
that enters your home wir
ing, it is nice to have both
sides of the line fused so
that there is a c ha nce the
fuses or breakers will blow
and prote ct your equip
ment.

Q . I take it that when I want
to operate the station I
simply have to flip one
switc h and I now have
power to a ll the equ ip
ment?
A Yes, but you will a lso
want to have one or two ac
socke ts which bypass the
switc h so that power is

always available to your
clock, desk lamp, o r any
othe r equipment which you
might want to use indepen-
dent of you r rig. You a lso
might co nsider using a key
switch if you have any sma ll
child ren around so that they
cannot turn on your sta tion.

Q. How much power should
I plan on?
A. As a rough a pprox ima
tion, complete a table fo r
your sta tion such as the one
shown in Fig. 2.

Q. Well , just how many
outlets do I want in tota l?
A No ham in history has
eve r had enough out lets or
current ava ilable. It is getti ng
a little better now si nce
many hams are a lso wiring

\lOIS W ITC~EO

OJTLETS
CALw An 0 111

Example
(Watts)

Your Slation

MAIl! SwiTCH

",,"OT LI G ~ '

615 WaltsTota l

Rig 400
Keyer 20
Clock 10
Outboard Act ive
CVV Filter 10
Antenna Rotor 75
Desk lamp 100

Example: 615/120=5.125 Amps 5.125/0.8 =6.4 Amps tota l
Your Sial ion : /120 = Amps
".-_10.8 Amps toter
Take the totar power and divide by 120 to get the current, and then
divide by 0.8 to account for any power factor. The number you gel Is
the Ampere load you will have to supply from the ae line.

-evcc

-I2YOC
• • •• • •

TER_AI. Sf.,PS
()II J AC. S

Fig. 1. Fig. 2.
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Fig. 3.

Whatever you do, remem
ber tha t you will be making
changes in your equ ipment,
add ing boxes and replacing
boxes, so that you want the
flexi bility to change without
major woodworking. If you
d o decide to "buil d it in,"
remember to leave room to
get behind the units to work
on the wiring.

Q. What abou t furn iture ?
A. My shack consisted of a
folding card table for many
years. Iam now using an old
desk with a spare door
screwed on top to provide

Fig. 5.
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ham shacks where the an
tenna coax, ac line, ground
bus, and all of the wiring is
hidden behind custom
made panels. Some of these
shacks wou ld put t he best
comme rcial insta lla t ion to
sha me. Is this what I shou ld
plan on?
A. There is no question that
designi ng and bu ilding a
neat, custom-made insta lla
tion provides some hams
with just as muc h fun a nd
cha llenge as work ing fo r
DXCC. Howeve r, most
hams " rack it and stack it"
in the most convenient way.

hot-water pipe rather than a
co ld-wa te r pipe? How about
the rad ia tors? How abou t
the this or t he that?

A. Yes, yes, yes, If in doubt,
connect it to all of them. No
one has an idea l ground and
you cannot hur t anything by
co nnecting it to more than
one ground. Just stay away
from the ac wiring. The most
im porta nt t hing is to use
wide braid or heavy al umi
num wire, secure ly clamped.
You should also remember
that these mechanical (no n
soldered) conne ct io ns cor
rode and shou ld be cleaned
and t ightened periodically.

Q. Is th is ground bus the
same ground that is shown
in the pictu res of ante nnas?

A. If you are using a coax-fed
antenna, such as a d ipole or
beam, the shield of the coax
will be co nnec ted through
you r rig or matc hbox to the
ground bus, But the bus
plays little if any part in the
antenna performance. How
ever, if you are using a
matc hbox to feed a lo ng
wire with no radi als, the
ground bus prov ides the
other end of the antenna cir
cuit and is doubly impor
tant. See Fig. 4.

Q. Wha t about antennas in
setting up my shack?

A. Your shack must be lo
ca ted in suc h a way that you
can run your antenna feed
lines to the operating posi
t ion. For this reason it is
always nice to be close to an
outside wall. Re mem be r
that no ham in history has
ever had enough antennas,
e it her. Plan ahead, and if
you expect to run th ree
le ngths of coax into the
shack , plan for at least six or
eight and make whatever
ope ni ng you drill through
the wall b ig enough for the
add itional feed li nes . It is
much easier to stuff the extra
space with loose fibe rglass
insulation than to go back
a nd drill so me more. Fig. 5
shows one possibility .

Q. I keep seeing pictu res of

Q. Willi be safer if I connect
the ground bus to the ae
power sys tem?

A. Unless you are an ex
perienced elec trician, the
only grounds you should
use with the ac line are
those built into the three
wire c o rd s common o n
some equipment. Keep your
ground bus sepa ra te .

their shacks with both 12
and 5 vo lts de.

Q. Why would I want to do
that?
A. Typically, you will end up
with a main rig and then a
half dozen solid-state ac
cesso ries. If you bui ld them
independent ly, there also
will be a half dozen sma ll dc
su pp lies, each of whi c h
must be plugged into the ac
line. If you plan ahead a little
and set up a 12-vo lt power
supply at a few Amps, you
can power all of these units
from the one supply. Most
of t he circuits around these
days use 12 volts de, with
the except ion of those us ing
Svolt digital logic . You ca n
add a separate Svolt dc sup
ply or incl ude a d ro ppin g re
sistor and vo ltage regu lator
in each of the 5-volt units.

Q. Where is the ground bus
co nnected to ? Can I use a

Q. Since the ground bus is
not connec ted to the ec line,
what do I need it for?

A. You need a good ground
primari ly fo r safe ty. I use a
1" x 1/2" aluminum bar,
run ning the length of my o p
era ting table. Every 6" I
have dr illed and tapped it to
co nnect braid fro m the bus
to eac h of the pieces of
equ ipment. When I put a
piece of equ ipment down
on the operating tab le, I
connec t it to the grou nd bus
before I plug it in, and when
Iwant to remove it, I unplug
befo re I di sconnect the
ground. If anything goes
wrong, a t least I don' t end
up with the 12(}-volt line
voltage on the front panel of
the equ ipmen t. See Fig. 3,
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Q. Anyt hing e lse?
A. There have been seve ral
million ham-years of experi
mentation with the arrange
ment of stations . The best
bet is tovisit a number of sta
tions and see how they are
a rra nged. Don' t be over
whel med by the amount of
equipment you see. What
you are look ing for is how
do you sit and how do you
reach things. Then experi
me nt before you plug in a
single wire. The on ly thing
fo r certai n is tha t you wi ll
cha nge the arrangement be
fore very long and end up
with just the right a rrange
ment to su it you. •

Q. I already can see that I
will run out of space quick
ly. Where else can I put
things?
A. If you home-brew some
of the station accessories,
such as audio filters and key
ers. you can mount them in
side a 1"-high chassis and
slip them under the rig. A
second approach is to sus
pend them from the bottom
of the shelf . Separate power
supplies can be placed un
der the opera ting position
on the floor, and you can
always hide th ings such as
ante nna rotor controls in a
drawer.

Q. You sa id that the shack
location and arrangement
could affect the entire fami
ly. How is that?
A. l a te -n ight operations
with a loudspeaker or most
of the old RTTY un its pose
an obvious problem. If you
set up in a remote corne r of
the basement, co nside r in
cluding an intercom so that
you can be ca lled for dinner.
An extens ion te lephone is
almost a necessity, but be
forewarned, it will ring just
as it is your turn to call the
A9 station on the OX net.

wood, it pays to experiment.
Also check that the room
lights or you r desk lamp
don't reflect in or wash out
the nu mbers o n the new rigs
with the digi ta l dials.

""

TILT OOWN

""

Fig. 7.

TILT UP

Q. Why tilt it?
A. Some people are more
comfortable with the rig tilt
ed backwards to put the fre
quency dia l more fu lly in
their line of sight. Others like
to tilt it down. Since the tota l
investment is a few pieces of

Q. (with horror) Modify my
brand new rig? Won't that
reduce its va lue when I want
to sell it?
A. The se m o difi c a t ions
won' t. First, loo k at the
knobs. O n CW I tend to ride
both the volume control
and the tuning control. I
found it much mo re com
fortabl e t o rep la ce the
2"-diameter knob o n my
Heath SB-102 with a larger,
3" knob, and the fluted
volume control with an
identical size non-fluted
kno b. You a lso can change
the he ight of the knobs by
ei t he r drilling holes in the
deskto p for the rubber feet
(lower the rig) or by placing
the rubber feet on small
wooden blocks to raise the
knobs. You also can tilt the
ri g (Fig. 7).

things . Some phone opera
tors literally use la rge arm
cha irs as they claim "arm
cha ir copy." CW operators
usually opt for a stiff-backed
cha ir with a soft cushion.
The cushio n is optional unti l
contest time. The key th ing
is to be comfortable for the
periods you are operati ng.
For this reaso n, you a lso wlII
want to modify your rig to fit
you r needs.

unit you expect to have on
the bottom and then mount
the shelf at least 4" above
this height to give heat a
chance to escape.

Q. How about the little
thi ngs , such as a c hair,
lights, and such?
A. Spend six or eight ho urs
in a contest and you will find
these are not such little
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WHY GET ON FAST SCAN ATV?
• You carl send b ro adcast qualiw video of home m""i,". video

tapes , computer garnet . etc, at I COst that il leu tnan sroscan.
• Really improves public serv ice co mmunicati ons lor paradel,

RACES. CAP I4I'''C:''" . weather _teh, etc.
• O X;I WOuI the A rne " 2 met".. limpl•• - 1510100 m it" _

ALL IN ONE BOX
Te -l T ransm itt e r/ Conven er . . • .
Plug in camera, ent., rmc, and T V

!"'~- .. ~ ! and you are on the ai r. Contains..e ' ~,. 41; AC supp ly , T / A $W, 4 Modu les
below $ 399 ppd

PUT YOUR OW N SYSTEM TOGETHER
T X A5 ATV Exciter contains
video modulator and xtat on 434
or 439 .25 mHz. All modules
wi red and tested . . . . . $ 89 ppd
PA S 10 Watt Linea, matches
exci te r fo r good color and S01Jnd.
Th is and all modules run on
13.8 vee $89 pdd
TVC·2 Downcon vertar tu nils
420 to 450 m Hz. Out pu ts TV
ch 2 or 3. Contains low noise
M A F90 1 p reamp . . . . .• S 55 ppd

PACKAGE SPECIAL all FM A5 Audio Subcarrier adds
standard TV sound to the

fourmoduleS$249ppd pictu re S 29 ppd

SEN D SEL F·ADDR ESSED STAMPED EN VELOPE
FOR OU R L ATEST CA T A LOG INCLUDING :

Info on how to bllst gilt on ATV , modules for the builder,
complet e uni ts, b& w and color cameras, antennas, monitors,
etc. and more. 20 years experie nce in A T V .
Crlldit card orders call (2 13) 447-4565. Check, Money
Order or Credit Card ev mail.

FAST SCAN ATV

more area (Fig. 6). Old desks
are nice since they give you
drawers for storing logs, call
books, headphones, and
several cubic feet of c lutte r
whic h otherw ise would lay
around . You also can get
more top area by mounting
a she lf above the desktop
with sec t ions of 2" X 4"
wood and t-breckets. Mea
sure the height of t he la rgest
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FSK 1000
TERMINAL UNIT

• Unparalleled selectivity achieved with sophisticated
true limiter less design

• Ultra sharp active filters
• Tuneable shift (SQ-1ooohz)
• Selectable bandwidths ClOO'55hz)
• Three mode autostart
• Posit ive dynamic range indicator
• Ext ruded aluminum enclosure
• Rugged commercial quality
• Adjustable " mark hold"
• Keyboard act ivated transmit
• Optional AFSK keyer
• Internal loop supply
• AS232 or TTL
• Ful one year warranty

FSK 500
TERMINAL UNIT

• Superior selectivity
• Selectable bandwidths
• A ll standard shifts
• 3 shift AFSK keyer included
• Narrow shift I.D. included
• Preselector included for QRM suppression
• Economically priced
• Funy w ired and tested
• Compact size
• RS232 or TTL
• Full one year warranty
• Optional loop supply



Louis J. Hutton K7YZZ
12115 Sf 62nd Streff
Bellevue WA 98006

SSTV Signal Analyzer
- simple and inexpensive, even

The completed SSTV audio signal analyzer.

Fo r t hose of us who
are experiment ing with

slow-scan TV, it becomes
ve ry a ppa re nt that one item
required in the ham shack is
a device t hat will ind icate
to the SSTV o pe ra tor that
the received or transmitted
SSTV signal is properly ad
justed for o pt imum gray
sc a le . Audi o fr equenc y
spec t ru m analyzers de
signed for d isplaying the
SSTV a udio signa l on a
sma ll CRT have been de
sc ri b e d in pre vious

•PWR.

ON

• --

articles.t-! These ana lyzers
required the construction
of high-voltage supplies to
power the CRT and asso
ci ated deflection ci rcui ts .
Compone nts of th is type
are becoming more a nd
more diff icult for the
builder to locate.

A s pec t ru m analyzer
ut ilizing so lid-state design
was described rece ntly that
cove red the a ud io range of
30 Hz to 16 kHz and was
far too so phist ica ted fo r

-

SSTV application. ' Another
pai r of devices that ap
pea red on the market were
investigated for application
in an SSTV signa l-a na lyze r
function. They were the
LM331 frequen cy-to-volt
age converters" and the
LM3914 dot/bar display
d river. 4 Se ve ra l diffe rent
circuit configu rations were
bui lt in an attem pt to use
them as a n SSTV aud io sig
nal anal yze r. The initi al re
su lts we re very d isa ppo in t
ing. The c irc uits were sub-

SSTY
AUDIO
INPUT

- - -

[ect to input level sensitivi
ty problems whic h adverse
ly affected the display read
ings. The spectrum cove r
age al so was determ ined to
be unsu itable for SSTV a p
pl ication . However, from
the results of the literature
sea rched and with prob
lems identified from the
breadboard circui t experi
ments corrected , the con
figu ra tion of a workable
low-cost SSTV aud io signa l
analyzer was developed .

The unit descr ibed in this
article is of simple design
and may be a ssembled
from read il y ava ilable com
ponents. It will provide the
ham radio o pe ra tor with in
formation on the statu s of
audio frequencies neces
sary for t he proper trans
mission and reception of
SSTV pictures .

Circuit Description

The SSTV signal analyzer
co nsist s of five major items,
an input signal amplitude
limiter, an adjustable-gain
operational amplifier, se
lective bandpass act ive fil
ters, LED signal indicators,
and a power supply (Figs. 1
and 2).

The incom ing SSTV au
dio signa l derived from the
sta t ion's receiver or SSTV
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Table 1. Computer-derived data for SSTV audio signal analyzer bandpass active filters.
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C1 = C2
(oF)

.01

.0 '

.01

.01

.01

.01

power supply is then con
nected to the circuit boa rd
and pin 4 of each l M324 is
tested fo r plus 15 volts and
pin 11 fo r minus 15 volts.

An audio signal genera
tor"-" is connected to the in
put and the frequency ot

R2 R3

490 360k
310 360k
240 360k
195 360k
160 360k
130 360k

.,
lSOk
lSOk
lSOk
1SOk
'SOk
1SOk

Gain

1.2

' .2
1.2
1.2
1.2
1.2

- 3dB
Bandwidth

1Hz)
88.4
88.'
88.4
88.'
88.4
88.'

or

Test and Adjustment

The power supply is the
first part of the un it to be
tested . Power is applied to
the transforme r and the
regu lator outputs a re
checked for the proper plus
and minus 15 vo lts. The

Fig. 1. SSTV audio signal analyzer.
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sulat ing mou nt ing ha rd 
ware (RS 276-1371) fo r prop
er operation.

A piece of perfboard
(4 Yl " x Yo "I was used to
mount the six lE D frequen
cy d isp lay indicators . A
st rip of black plastic electri
cal ta pe was attached to
the surface of the display
board on t he side fa cin g the
fron t of th e
prove disp l
bezel with
filter for l E
270-301) wa
the front
were applie
filter to ide
audio freq
detected a
The six LED
ed in place
board using
cement. The
was mount
be zel usin
mount ing st
1/8" fibe r sp

pictu re -gene rati ng equip
ment is limited in ampli
tude by the limiter and is
fed to a n ad justable gain
o p e ra tio n a l amplifier
whose output is connected
to six different audio band
pa ss active filte rs. The se
le c t io n of component
values fo r each aud io fre
quency fil ter wa s made by a
computer program for ac
tive filter design run on my
micro compu ter (Ta ble 1).
The SSTV audio frequen
cies se lected were 1200 Hz
(sync), 1500 Hz (black), 1700
Hz (gray), 1900 Hz (gray),
2100 Hz (gray), and 2300 Hz
(white).

The audio signal appear
ing in the o utput of each ac
tive filte r is fed to a tra n
sisto r drivi ng an LE D ind ica
tor . When the a pp ropriate
SSTV aud io frequen cy ap
pea rs within the bandpass
of the active filters, the
resulting output causes the
selected lE D to ill uminate .

Construction

The analyzer ci rcuit was
assembled on a perfboard
pre-trimmed to fit the inside
of a 6" x 2¥.. " X 7 V2"
cabinet. The perfboard is
4 %" x 4 Y2 " (Radio Shack
276-1394) and is mounted
o n two %"-high threaded
meta l st andoff s. The IC
soc ket s and component
parts a re point-to-point
hand-wired o n the back side
of the board. This circuit
has not been converted to a
PC board. The bridge recti
fie r diodes and filter capac
ito rs are assembled on a
sepa rate 2'A " x 2" perf
boa rd wh ich is mounted in
th e cabinet o n 'h " -hig h
threaded metal sta ndoff s.

The three-te rmina l vol t
age regulators are mounted
on the back of the chassis
wh ich provides a ready
made heat sink. The total
maximum cu rrent drain
when allLEDs are illuminat
ed is 82 rnA. which is so low
that the voltage regula tors
have a very small heat rise.
The negative voltage regu
lator requ ires the use o f in-



•

IOlerna/layout show ing components mounted on perfboard on metal stando ffs .
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Fig. 4. SS TV audio signal
analyzer displays.
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the unit are welcome but
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LEDs are flickering from the
presence of the SSTV aud io
signa l. When the receiver is
prope rly t uned to an SSTV
signa l. the 12DO-H z sync fre
quency indicat or wi ll
flicker a t a steady rate of 15
H, .

The 1SOQ-Hz to 23OQ-Hz
frequency ind icators will be
illum inated d epend ing
upon the pictu re video con
ten t. Fig, 4 shows how the
analyzer display will pre
sent different SSTV signals.
If the sensitivity contro l is
se t too high, allLEDs will be
driven o n.

Fig. 3. Typical fil ter align
ment.

Co nclusions

This littl e un it should be
of considerab le he lp in en
a bling the SSTV expe ri
menter to send pictures of
improved quality and to act
as an a id in receiving pic
tures.

I would like to hear from
those who bui ld this unit as

~GNO

Operation

Connect the SSTV audio
signal analyze r to the audio
output from a receiver tha t
is tuned to an SSTV signal,
the output from an active
SSTV came ra system, o r an
SSTV tape. Advance the
sens it ivi ty control until the

mum brightness on the
1200-Hz LE D indi cator at
this red uced input sensitiv
ity. This procedu re is then
repeated Tor the remain ing
five freq uencies. The last
test is to manually step the
aud io s igna l generator
through the six frequencies
and observe that each LE D
turns on ind ividually as the
signa l generator is switched
from 1200 Hz to 2300 Hz.
The SSTV aud io signal ana
lyzer is now ready for use.

Fig. 2. Power supply.

n Z~ CT
~oo."
C" l [ CUO
. DI - 7~2

1200 Hz is selected . The
trimmer control on the
12C1O- Hz aud io filter is ad
justed for max imum bright
ness from the 12OQ-Hz LE D
frequency ind icato r on the
d isplay. The signa l genera
tor is now switc hed to 1500
Hz and the appropriate au
dio filter tr immer control is
adju sted for maximum
br ightne ss from the
1500-Hz LED on the display.
The same procedure is to be
repeated for the rema in ing
tour frequencies. (See Fig.
3.)

An a ud io signal genera
tor is again reset to 1200 Hz
and the sens it ivity setting is
reduced until the 1200-H z
d isplay LED ju st illumi
nates. The trimmer contro l
on the 1200-Hz active filter
IS again adjusted for maxi-
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Tribander
The Rugged, Reliable 10, 15, and 20-Met~

Yagi You've Been Waiting for Is Now
Available.
This exciting new tribarder sets the poce for dependable performance
with its two in one trap design - and the solid coosnucnco you'vecome to
expect fran Hustler. In fa ct. its durable design is partially based 00
concepts usee in the tinne-testee one world-renawnee Hustler a-Borer Tra p
Vertical.

The 3-TBA is the smonest full-featured ' rlbande r available today. It
offers excellent front to back ratio coo SWR at rescooroe.Plus. it is
engineered to provioe the widest possible bandwidths with superkx
powerhardling copocltv,

A special heavy-duty saddle p revents mechanical distortion.Although
light enough to ship UPS. one enable use of smoller . less expensive rotors.
the 3-TBA can manage wineloods up to TOO MPH! Its furning rad ius is only
14 feet.

All in a ll. you canl surpass the Hustler 3-1BA for top frlbond q uali ty : Husfler
- st ill the sta ndard of performance.
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Darrell D. McKin ley WB4PW(
611 NT 14th Court
Fr. lauderdale fl 33304

More for Less
- this tune-up procedure gives more RTTY output,

less heat to dissipate

•

. "

DX IDIOTS ARISE!
Dick Bash says you need THE COMPLETE IDlors GUIDE TO
OX (by Stu Gregg, NF4Zj if:

be the same now as before,
but check the ou tput power
meter read ing and you wi ll
find about twice the power
output as before . And,
agai n, subtract the output
power f rom the input pow
er, and you wil l f ind your
tubes now have less than
half the power (heat) to
diss ipate as before. Adding
a mu ff in fan to d raw the
warm air out of the fin al
compartment w ill be an
even greater tube saver .

If you're using a linear, it
should be tuned after your
exc iter and should be tuned
for maximum output with
the ava ilable drive you now
have from your exciter
tuned for RTTY. If you wish
to run less than the max
imum your l inear wil l put
out, reduce the load ing on
the l inear, retuni ng the
plate for the desired power
output. Do not reduce
power by reducing the drive
on the exc iter as this puts
your tubes in the low eff i
ciency part of the power
curve.

Don't take my word for
th is method - try it ! Your
tubes wi ll love it. Test t his
method and prove to your
self it works, and save on
those tubes_.

half power or half the pla te
cu rr ent. Th is is a poor
method to use as you are
operating on a very low part
of t he efficiency cu rve
(power input vers us power
output) of you r final tubes.
Try the above method into
a dummy load. reduc ing
your d rive after tuning for
CW to half the plate current
and no te the power on a
power meter. Now, figure
you r input power [Ep x Ip)
and subtract the output
pow er from the input
power. The resul t is the
amou nt of power (heat)
your final tubes must d issi
pate.

Now retune. using the
same amount of d rive you
used when tun ing up for
CW, but instead of loading
fo r maximum output pow
er, reduce you r load ing to
about ten mils over one
half the plate cu rrent you
were loaded to for CW, re
tuning the pl ate for a d ip as
you relo ad . Now, for RTTY
operation, ad just t he drive
to the point where your
pla te current (half the CW
current) just begins to drop.
Thi s value should be one
half the current you nor
mally load to for CWoYou r
plate input powe r should

hams. I have found , tune
their rigs the sa me as they
would fo r CW o r SSB, then
red uce the d rive to about

The Idiot's Guide pulls no punches and doesn't 'snow' you
with nonessennats. but it does unlock some DXers' secrets;
for example: How to OSL, What to say, Where to place your
antenna, How much.power to use,Whose awards can you get,
Why and When to use sse or CW, and much more . . . things
that you need to know, and information that Honor Roll mem
bers had 10 learn the hard way.
So Bash says , why be a dummy when you can be a real IDIOT
with this book? (You're gonna make me jealous if you suc
ceed, of course, but wahl the heck .. . )
THE COMPLETE IDIOT'S GUIDE TO OX is avail able at dealers
nationwide lor only $12.95, but if you can't stand to wait , send
BASH $14.45 (which will cover First Class postage, and Dick
packing the book with hi s own crafty hands). Oh yes, if you
live in California. please include 84¢ more for Sales Tax.

BASH EDUCATIONAL SERVICES, INC.
P.O. Box 2115

San Leandro, Calilornla 94577
(415)352-5420

· .. you Ihlnk IRC ma.n. Intern. tlon, l Red Cross
· . . You',. , till \ironing on your oxec
• .. you think WAC muns I l-.n.~ army per$OII

.. . you'... not I BIO GUN (yal)
· . . you think thlt ' SlIm' ill JUI' ••klnny him

U sing an SS B rig for
RTTY can be hard on

tubes. depend ing o n how
you tune up your rig. Many
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I mm:3l Theta 7000E
Microprocessor-Controlled
Communications
Terminal

The pertect addit ion to any
amateur rad io install ation!
Complete. automatic sendl
receive of Morse code (ew)
Baudot code (RnY) and ASCII
code (ATTY). Works with
any video monitor.

New versatility
lor the old bear
in your station . . .

Suggested
list:

Model 7000 Drake Theta 7000E Terminal $1095.00

Model 7009 Drake TR·930 Video Monitor S 185.00

r-cnenner 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 t ime and is retained
when power is removed. Messages in these memory channels
can be repeated 1 to 9 l imes via keyboard command. All
channels may be daisy-chained lor conti nuous read-out.
Channel number in use is ind icated on display.

Wide Range 01 Tran smitting and Rece iving Speeds, 5 to 50
wpm in Cw wi th autolrack on receive. Standard Rn y speeds
of 50, 67, 75, and 100 wpm Baudot code and 110, 150, 200, and
300 Baud ASCII code.

Sell Contained Demodulator, three-step shift selects either
170 Hz, 425 Hz or 850 Hz shi ft wi th manual f ine t une con t rol
01 space channel for odd shifts. High/low tone pair select.
Mark only or spa ce only copy capab ilit y for selective lad ing.

CONVENIENT KEYBOARD FEATURES, automallc keyboard-oparated
transmit, (KOX) or manual keyboard transmit. Unshi fl on space. reverts
to LETIERS case alter reception of each space ch aracter in Baudot
code. CRil F is automaticall y inserted every 50, 72 or 80 characters
While transmitting. Cw identil ication, in RTTY mode. Echo tuncl ion,
prerecorded cassette tapes can be read and transmitled. Tesl
messages, " RV" and ··OBF". Transmit word mode, characters can be
tra nsrmtted in word grou pings.

Crystal Controlled AFSK Modulator.

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

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

• Print... Interf.ca tor Hard Copy, an modes l or parallel ASCII prin ters.
Loop keyer for con ventional te leprinters. • Composite Video Output. lor
any standard video monitor. • Kansas City Sta~ard AFSK Output, KeS
tone pair ' Of ASCII. • large Capac ity Display Memory, two page display
memQl)' contains 32 X 16 l ines per page. • Spllt·Screen. with a
keyboard command. the display can be divided in two: the upper halt
lor transmit and the lower hall for receive. Messages can be composed
while receiving . • Buller Memory, !)J character type-ahead keyboard
buller. • Word Wra~Alou~, in receive mode, word wrap-around
prevents the last word on a line I rom becoming spli t in two, Moves
whole word to next line. • Automatic lette", Code Insertion, if desired.
lETIERS (diddle) code can be tranarmtted continuously in a pause 01
Iransmill ing I rom the keyboard. • Audio Monilor, a bui lt·in audio
moni tor ci rCUIt with autcmanc transmitJreceive switching enables
checking 01 the transmit/receive tones. • Transmitter Keying Circuitry,
keys ei ther grid block, cathode keyed, or eonc-srate transmmers. •
Power Requirement, The Theta 7000E requires only 13.6 vue @ 1 amp.
Plugs into 13.6 vee accessory jack on PS7 or PS75 power supplies. •
Etlecti.,. Packaging lor RFI Protection, well designed metal cabinet and
crctecnve c trcuus prevent RFI. • Termina l Size: 15.8"W x 11 .8"0 x
4.7"H (40 x 30 x 12 cm) · Wetght: 11 lbs (5 kg) • Monitor Size: 8.7"W x
9.8"0 x 8.9 "H (22.1 x 24.1 x 22.6 cm) · Weight: 11 Ibs (5 kg)

Model 1230 LA? Line Amplifier $49.95 5' 09" '" U"

line output, input levels as low as 15 mV rms
(47 kilohm) wil l result in an output of 1 mW
nomiM I in to a 600 ohm balanced l ine. Output
rever adjuslable by mtemat pre-set level
control. Interfaces low level audio to RTIY

R. L. DRAKE COMPANY

terminal unit or phone line that requires a 600
ohm balanced/unbalanced inpu t. One 36"
p hono to phono cable suppli ed. • Size: 4.5 " L x
1.3" H x 2.5 " W (11.4 x 3.3 x 6.4 cm). Weight
.3 100. (.1 4 kg).

540 Richard 51. , Miamisburg . Ohio 45342 , USA

PtIone:15131 866-2421 • Telex: 288-017
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Karl T. Thurber, Jr. W8FX
117 Poplar Drive
M illbrook A L 16054

Inside the Palomar Preamp
- big ears for your receiver

Rega rdless of the sophis- a preampl ifier of qu estion
nca tton, cos t, o r co m- able usefulne ss-though

plexitv of one 's amateur ra- this "a rmc ha ir spec ula tio n"
dio eq uipme nt, there a l- does not always hold water.
ways seems to be room for O lder and especiall y vacu
adding a few cus tom acces- urn-tu be e ra and SWl-ori
sones to round ou t the sta- ented equ ipment can a l
tion's inven tory. O ne of the most a lways profit from th e
most common accessories install ation of a pre amp.
is the receivi ng preampl ifl- Th us I looked fo rward with
e r. Most of t he best-de- antici pa tion to trying o ut
signed (and costly) trans- one o f the new Pa lomar En
ceivers and rece ive rs sold gin eers P-310X transceiver
today have enough sens itlv- pream ps. I obtained one at
ity and front-end rf selectiv- the 1981 ARRl National
ltv to make the pu rc hase of Convention at O rlando, to

try o ut with some 1980s vin
tage gear.

The new Palomar un it is
the successo r to a n ea rlier
model. introd uced about
three yea rs ago, that was
sty led a long the lines of
most Palomar accessories:
die-cast aluminu m cabine t
with a bright red-orange
cover. The o lde r un it cov
ered the 1 .8-54-MHz ra nge
and featured circuitry and
gain com parable to t he
newer version, but it had a
transmi t-rece ive (TjR) relay

that occasionally gave trou
bl e . The new bi-line a r
P-31QX is actu a ll y one of a
line of fo ur simila r preamps
offered by Pal o ma r. Its
closest cousin is the P-31 2X,
which is simila r but is de
signed for 12-V de opera
tion. The P-308 is a receiver
only ac-powe red preamp,
while the P·305 is the same
receiver-onl y unit but in
tended for 9-V de operation
usi ng a standard transistor
rad io battery. Though all
mode ls are sim ila r, the
P-310X is the top of the
line; its bi-linear circuitry
featu res T/R sensing for
au toma tic cutout of the
preamp whi le transmitting
and t he bui lt-in power sup
pl y a llows co nve nient
hookup to an ac outlet by
means of t he six-foot three
conductor power cord.

The preamp uses a tuned
rf ampl ifier whic h covers a ll
of the ham bands from 160
through 6 mete rs (1.8 to 54
MH z) and all radio services
in be tween. The continuous
cove rage f e ature a lso
makes it suitable for gener
al- coverage and SWl pur
poses. At the hea rt of the
unit is a low noise dual-gate
FET transistor amp which
affords a 1 .5- to 3.5-dB no ise
figu re . Input a nd output im-

Paloma r Engineers P-31OX transceiver preamp lifier (Photo courtesy of Patomar Engineers)
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Four New Books for the
Experimenter

I magine that it is a rainy
Saturda y afte rnoon. So l

has gon e on a rampage,
leavin g your favorite OX
band in d isarra y. Instead of
searching for a new country
to work, you dec ide to
warm up the soldering iron
and build a simple yet use
fu l project. Next you turn to
the bookshelf to find a
source for your rai ny day
fun.

Beginner's Handbook
Of Ie Projects

The lucky experimenter
will find a copy of the
Beginner's Handbook of tc
Projects by David Heiser
man. This 216-page Pren
t ice-Hail publication covers
building, troubleshooting,
understanding, and testi ng
elementary integrated cir
cuit projects. The emphasis
is on co nst ruct ion. Each of
the 84 pro jects has a
schematic diagram accom
panied by a parts list a nd
brie f description of circuit
operation. The author en
courages t he builder to use
a solderless breadboard to
debug a nd expe rime nt with
the c ircui ts; they ca n later
be buil t in a more perma
nent fash ion.

The circ uits in the Begin
ner's Handbook of IC Proj
ects range from a " Sim ple
Light Flasher" to a "15
Cha nnel Rf Synthesizer. "
The parts required to build
the pro jects include garden

va riety TTl chips as we ll as
more exot ic linear rc s. If
your junk box is no t up to
snuff, then you ca n ge t
most of the components
from Radio Shack or one of
the mail-order houses. De
tailed pinou t and funct ion
informa tion fo r the ICs is
given in a n a ppend ix.

The pro jects in thi s ha nd
book are no t ea rth-s hatter
ing achievements that will
change you r life, but they
a re certainly fun and edu
cational. If you are a ha nds
on type who e njoys simple
yet sta te-of-t he-a rt pro jects,
then cons ide r add ing Begin
ner's Handbook of Ie Proj
ects to your library. Bo th
hardbound a nd paperback
edi tions a re available from
Pren t ice-H all , Englewood
Chffs N) 07632.

Ed Noll's Solid Sta te Circuit
Files, Volumes I and II
Have you ever wondered

just what a common collec
tor amplifier does o r how a
counter ci rcuit works? Your
sea rch for this kind of info r
mation might lead you to
Ed Noll's Solid State Circuit
Files. This two-volume set is
pub lished by Howard W .
Sams and Company. Eac h
book is designed to give
electronics buffs practical
experience with the c ircu its
that fo rm the b ui ldi ng
block s fo r o ur modem-day
technol ogical wonders.

Vo lume 1 of Solid Sta te
Circuit Files cove rs bipol a r
tra nsisto r, FET, a nd linear
IC ci rcui ts . There a re more
than 60 circuits, starting
with simple transistor am
plifie rs and progressing to
t he po pula r linea r IC de
vices. Each file includes a
c ircuit di agram, a detailed
tec hnica l description , a nd a
suggested proced ure fo r ex
peri mentation. Digita l cir
cuits are featu red in Vol
ume II. The 61 files are
evenly split between CMOS
and TTL app lications tha t
range from basic gate func
tions to multichip counte r
di splay designs.

The student o r serious ex
perimenter who is a rmed
with Solid Sta te Circuit
Files, a breadboard, and a
handful of parts can obta in
a good understanding of
what makes a c ircuit t ick . If
you have a lready mastered
the basics, then the ci rcuit
files can be a hel pful re fer
ence when you want to re
fresh your knowledge of a
specific circuit: Vo lumes I
a nd II of Ed Noll's Solid
St ate Circui t Files a re
avail able from Howard W.
Sams a nd Co., 4300 West
62 nd St., PO Box 7092 , Ind i
anapolis IN 46206.

Troubleshooting
Solid-S tare Circuits

The t hird book tha t you
might reach for on a rain y
afte rnoon would be Irou-

bleshooting Solid-State Cir
cui ts by George Loveday
a nd Arthu r Se id man. The
core of the text centers on a
"co nci se description of ma
jor solid-state devices and
thei r operation in practical
circuits .. . followed by a
discussion of how these de
vices and ci rcu its fa il a nd
wha t troubleshoo ting tech
niques a re employed to iso
la te and correct the fau lt in
minimum time."

Troubleshooting Solid
State Circuits is written as a
study tex t fo r a course in
elect ro nics t rou bleshoot
ing. There a re exercises fo r
the student to solve a nd
answers to the exercises in
the back of the book. This is
not a how-to-do-it style
book. You won't find step
by-step instructions to bui ld
a super-duper bang box; in
stead, yo u wi ll have a
reso urce for lea rning how
basic ci rcuits operate and
how to diagnose thei r ills.

The first chapter can be
particularly helpful to a
beg inning troubleshooter,
since it desc ribes how to
use measur ing instrume nts
as we ll as the basic pro
cedures used to diagnose
even t he most complex
electronic equipment. A
106-page softbound edition
of Troubfeshooting Solid
State Circuits is available
from John W iley & Sons, 1
Wil ey Dr.. Somerset NJ
08873 .•
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Terry L Dobler WA7ZCP
1205 Howard
Boise 1083706

CB to 10
- part XXXI: simplified offsets

The o nly thing left to do
was to find a simple circuit
to obtain the l00-kHz offset
used by repeate rs o n 10.
Anot her sea rc h t hrou gh
back issues of 73 yielded
the 600-kHz offset for 2m
which became the inspira
tion for the circuit in the ac
companying d iagram.

The un it was then placed
on 10 FM using the January,
1980, and November, 1978,
73s as a guide . The cover
age using the thumbwheel
switc hes is 29.000 to 29.990
MHz. 50 care must be used
to ensure that all transmis
sions are in the amateur
bands. but no trouble has
been experienced with th is .
If you are nervous, an add i
tiona l circu it could be add
ed to prevent out-of-band
t ra nsm iss ion, but tha t's
another project.

that the gates see the co r
rect logi c leve ls.

The 74157 is a q uad
2-l ine-to-l data selector. A
pai r of 7400 NAND gates
and a 7805 regulator to in
terf ace the offse t circuit to
the radio make up the
sw it c h in g log ic . The
TRC-452 uses an 8-volt line
which goes low on transmit
to switch the rad io between
receive and tra nsmit. This
line is brought dow n to the
5 volts req uired by the TTl
logic by the 7805 . A switch
on the front panel is used to
remove the 8-volt transm it
line when no transmit offset
is desired .

If you sit down and work
out the inna rds of the sub
trac tio n logic, it will be
come obvious that it is a
binary ra ther than a true
BCD subtraction, but this is
really on ly a problem using
BCD switches when 1 is sub
tracted from zero. The an
swer is 15 instead of the 9
we would get wit h a BCD
subtraction . Rathe r tha n
add mo re circuit ry to gloss
this over, I decided to use a
NAND gate left over to
sense thi s invalid code and
inhibit the offset. Thi s is the
function of U3C and co n
forms with the main design
goal of a simple, easy-to
build circuit.

Hopefully, this l 00-kHz
offset will be of use to
ot he rs who are conve rting
this or similar CB units for
use o n l D-meter FM. Pick
up yo ur so ldering iron and
have at it ! I'll see you on 10
FM .

."

~TO 8~
i UIT LJNE

•

The offset c ircu it con
sists of two main portio ns:
the subtract ion logi c and
the switc hing logic. It is
p la ced betwee n t he
l00-kHz BCD switch and
the programmable divider
inputs. Four exclusive NOR
gates are used to achieve
subtract io n in co njunctio n
with two NAND gates used
as inverters and four 1N914
diodes wired as O R gates .
The 74lS266 was chosen. as
were all of the parts used,
because it is readi ly avail
able. Since it uses open col
lector outputs, resistors R7
through R10 must be used,
but if a 74135 exclusive
NO R gate package can be
located, the fou r co llector
resistors can be eliminated,
fu rt he r s imp lify ing con
st ruc tion . Resi sto rs Rl
through R6 are all pull
down resistors to ensure

" 00.,.
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W it h th e g row ing
number of C8-t0-1D

conversion art icles, an urge
to do my part and liberate
one from 11 meters fina lly
got the best of me. I ob
tained a Realistic TRC-452
and was then faced with the
problem of which of the
ma ny band plans to use. A
listen on 10 with the Fl-f O'l
only served to compound
the problem . Then a long
came the Jan uary, 1980. 73
with a C8-t0-10 FM conver
sion, and I was so ld!

•

A Sams fo r the 452 was
obtained and studied at
great length. The TRC-452
uses a uDP-585 chip as the
heart of the synt hes izer.
This chip has a BCD pro
grammable d iv ider, so it
was decided to use thumb
wheel switches for channel
selection.
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C-7800 450 Mhz FM Transceiver
I II Mcde selector (2) SQuelch (3) Push on/volume cootrol(4) Po'lller selector (5) Olanrlel selector (6)
Memoryenter key (1) Spare key (8) Memor ~ recall key (9) MHz key (10) Scan all key (I I) Ca ll key( J2)
Scan memory key (13) CCl Key (14) Scan mode SWitch (l5) Scan speed SWItch (16) SlRFmeier (17) Ul
mdlcator (18) Rl lOdltator (19) R2 mdcator (20) Freq.dlspla~ (21)Stand (22)Frequencyup-down control

8-blt Microcomputer:
The C-1800 incorporates an 8-bi t mic rocomputer w ith hig h processi ng capabil
it y. The brand -new LSI. wh ich has been developed espec iall y l o r this tra ns
ceive r, has a huge m emo ry capaci ty tw ice that 01 ccovenuc nau . s ts A f u ll 16K
tats lor read only memory (RO M ) and O,6K b its for random access memory
(RA M) . Th is is the brain ot tne C-1800 wh ich precisely controls the many acuve
tunc ncns suc h as multi-mode scanning and s-cnanner memory. It actually
memorizes. th inks. and m akes decisions lor quick and correct channel control
The m icrocomputer otte rs the following functions;
• Capab le 01m emorizing . or prog ra mming any f ive (5) frequencies • Scans up
and d own the l ive stored channelfrequencies • A frequenc y range Irom 438 Mhz
to 449,915 MHz divided in to 12 steps 01 1 Mhz each . and eac h 1 M hz span
scanned up and down at 25 o r 50 KHz intervata.e Automatic search fo r b usy or
vacant channeta.e T wo switchabte scanning speeds • A higher priority g iven to
the call channel. • Memory back- up. Preprogram med cn annett requencies are
maintained in t he memory when the main powe r to t he uni t is switched O FF. An
abnormal low supply vol tage makes an internal DC - DC converter maintain the
back-up voltage a t a constan t level . • Up to 480 channels can be selec ted usmq
the non-contact channel selector which has 24 steps per rotation tzaocnaoners
at 50 KHz inte rval and 480 channel s a t 25 Khz ),

RECEIVER SECTION TRANSMITTER SECTION
Receiver type Double superheterod yne Transmitter power output 10 watts/ I watt
tr rrecuences, 1st 214 MHz. 2nd: 455 kHz Outcutrmpedence 50 ohms
SenSitiVity: 0 5uV (20 dbOSI.0 4uV(12 dBSINAO) SpUriOUS response fe)eCtlOn -60 dB
Pa ss bandwidth ~1. 5 KHz 1-6d 81 Ma omum Ire<luency devlabOll .:i5 kHz
Selecbvlty Createl than 60 dB a\ ~25 kHz Modulaltorltype Varllble reactance
SQuelch ttlreshold senSlbVlty 02uV Af response 300 Hz 10 3000 Hz
AF output .••.•• Zw Into 8 ohms @ 10'Il0 dlslorbon Microphone mcctenoecerce 600 ohms
AF IGad rmpeoence 8 Ohms Supply voltage/ curren!... 13 8 vdc/4 5 A
Standb ~ cuflent a,6A SIze 6,6"w' 2,3"h ' 9 4"d, 661bs

New AE5 Branch - CLEARWATER, Fla., 1898 Drew 51. Ph. 18131461·4267

STORE HOURS: Mon. Tue, Wed & Fri 9·5:30; Thurs 9·8; Sa l 9·3
LA,S VEGA, S & Cl EARWA, TER ssores NO T open Th ursd" y even ;ng~ .

,:",,---E·X·P·A·N·D·E·D WATS PHONE HOURS---
Our M ILWAUKEE Headq uarters w ill answer the Nationwide WATS line
1-800-558--0411 until a p m (Milwaukee time), Monday thru Thursday .

'"..
-'

_.

c.
'"Q,I
~

Q,I--o

.-

-..
C.-Oll.-
~

o

VISA·

During themonthof August AESpurchased
a bunch of the HY·GAIN Super Tower &
Antenna Dea ls for stock. limited quantity
still aveitable . first come first served!.
Here's whal you get! . . .
HY·GAIN HG52SS 52' SeIf·Supportlng Crank-Up
To wer IOf antennas upto9 1f@50mph.Allsteel wlth
Improved guide system lor dose·toIerance structural
support, hand-eranked ....ecn. InSIde and eutsoe sar
feces hot-dllfPed gatvalllzed ReqUIres no gu~ng ilt
rated load, retracts to 21' lor weather or servce. 'Mth
base & rotator pIa les. 10' mast & (3) COO l supports,
HY·GAIN TH5DX Thunderbtrd 5 element tflband
beamfor 20, 15 &tometers. Three active elements on
15 &20m;fouractiveon 10meters,High a ~e(age gam
aoo front-lo-bac k ratio: handlesmuimumlegal poser.
Boom length 18', longest element 31', turning radius
If, wmd areil 6 4W. ...t. 50 Ibs. lncludes BN·86 balun.
HY-GAIN 2BDQ Tr<lp Doubltt lor 40 & 80 meters.
Pfetuned traps. true ha"·wavr Il!'ngth performance on
both binds. Oveuillength 101'.Jnchlles 'llleatherpnd
center msulallJr. end insulators and BN·86 biJun,

HY·GAIN HDR300 Heavy·Duty/ Digltal Readout
Rotor. Arugged, dependable rotOf Withadigital readout
consoleconnol . Rated tor 25 It' ot antenna eres.tceer
mounted. Sta ll torque: 5000 m/bs, Braki ng torque:
1500 in/lbs, Readoutout accurate to!. 1°. Mast si zes
1...·10 3" 0.0,. requres 8-conductor cootrol cable

H • h' ,ere s w at It costs• . ..
Model & Description H.Jm Net
HG52SS CroJnk-u p Tower $990.00
HG10 10' mast 56.00
HGCOA Co oJ x Arms (3) 39.00
TH5DX Tri-Band Anlenna 289.95
2BDQ Trap Doublet 59.95
BN-86 BoJluns (2) 31.90
HDR300 RoloJlor 499.95

ToloJl HoJm Net V.oIlue $1966.75

You Pay Only .. $1366.75"
"Add $40 to substitute TH6DXX for THSOX.

YOU SAVL$600.00
PLUS FREE DELIVERY
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AMATEUR ELECTRONIC
SUPPLY

1898 Drew Street
Clearw,ter, FL 3351 5
(8 1 3) 46 1 ·4~7

AMATEUR RADIO CENTER
2805 N.E. 2nd Av• •
Mi,ml, Fl33137
13051573-8383

N & G OISTRIBUTING CORP.
7201 N.W.12Ih Street
Miami, FL 33126
(305) 592·9685

BRITI'S TWO·WAY RADIO
2508 N. Allenla Rd.
Ballmount Hills
Shopping Cenler
Smyrn" GA 30080
(4041432·8006

GISMO COMMUNiCATIONS
2305 Cherry Roed
Rock Hill, SC 29730
(803)36&-7157

MADISON ELECTRONICS
1S08 McK inney Ave.
Houslon, TX 7101 0
(71 3) 658-<1268

SOUTHERN UNITED STATES :

ACK RADIO SUPPLY COMPANY
3101 4th Ave. South
Birminghlm, AL 35233
(205) 32HI588

AGL ELECTRONICS
13929 N. Centr.' Expwy
Suile 419
DIIlI ' , TX 75243
(214) 69lJ.1081

AMATEUR ELECTRONIC
SUPPLY

621 Commonw• • llh A,e.
Orllndo, FL 32803
(305) 894·3238

RAY'S AMATEUR RADIO
1590 US Hlghw,y 19 South
Clearw,ter, Fl 33156
(81 3) 535-1418

HAL COMMUNICATIONS CORP.
Bolt 365
Urbana, Illinois 61801
217·367·7373

CW ELECTRONICS
800 Lincoln SIr.. t
Denver, CO 80203
(303)832·1111

HENRY RADIO, INC.
2050 S. Bundy Dr.
Los Angel", CA 90025
(213) 821).1 234

Call Or Stop-In And Sczcz
HAL Equipmcznt At Your
Favoritcz Amatczur Dcza ler .
Write today for HAL's latest RlTY ca talog.

AMATEUR ELECTRONICS
SUPPLY

4828 W. Fond du Lac Ave.
Milwauk.., WI 53216
(414) 442-4200

OIALTA AMATEUR RADIO
SUPPLY

212· 48th Str..t
R,pid City, SO 57101
(605) 343·6127

WESTERN UNITED STATES:

••••

AMATEUR ELECTRONICS
SUPPLY

1072 N. R,ncho Drl¥fl
Las Veges, NV 89106
(702) 647·3114

UNIVERSAL AMATEUR RAOIO
1280 Aida Drive
Reynoldsburg, OH 43068
(614) 886-4287

••••

MIDWEST UNITED STATES:

"OWl
ttfiL Communications Is Proud
To finnounccz That Our
fimatczur Radio Products fircz
Bczing Stockczd fit Thcz
Following Lczading fimatczur
Dczalczr Storczs:

EASTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY

28940 Euclid Ave.
Wlcklltle, OH 44092
(216) 585-7388

ELECTRONICS INTER·
NATIONAL SERVICE CORP.

11305 Elkin sn..t
WtMaton, MD 20902
{3011 94S-1088

$2155.00
$2865.00
$1975 00

·1 600 Ma.
A.C; SUPPLY
1 $14.95
AC-2 350 Ma.

$9.95

ALPHA AMPLIFIERS:
IN STOCK

374A
78
76PA

ALPHA
ALPHA
ALPHA

CK·I CONTEST
KEVER $129.95
KH KEYER(OIAINER $129 ~5

Mtit MEMORIEXPANSIOri I i
BOARD FOR MM·I KEYER $59.95

MK·I STANDARD KEYER $79.95
MJ.l MORSE TRAINER $99.95

ISOPOlE VHF ANTENNAS
ISOPOLE 144 OR 220 JA. $29.95
ISOPOLE 144 OR 220 SA. $39.95

HANDHELD.SPECIALSI
YAESU FT·207R $259.95
KENWOOD TR·2400 $299.95
ICOM IC·2AT $2 39 9 5
TEMPO Sl·T $249.95
TEMPO S-' $229.95

"TR-2400 AND FT-2D7R SPECIAL
-UMITED OFFER-SUBJECT TO STOCK ON HAND

C.D.E. ROTATORS

HAM IV ROTATOR $165.00
TAILTWISTER $235.00

WfIITE FOR COMpl.-ETE !lPECIFICATION1iON AEA
" KEYERS OR ALPHA AMPLIFIERS se

WE STOCK KENWOOD. ICOM AND YAESU

SEND $1.00 FOR CATALOG AND USED LIST AND
WE WILL ADO YOU TO OUR MAILING LIST.

No Sales Tax in Montana.

. CALL TODAYI
406;.259",,9554

CONLEY RADIO SUPPLY
118 N. 16TH ST••

DILLINGS. MT 59101

MORSEMATIC
M"'-1 KEVER

COMPUTERIZED KEYER •. . GREAT FOR
CONTESTING, OX OR CODE PRACTIC

CASH..
' •••••if PRICE

$175.00
LIST $1 99.9
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Sf;r/ing O /berg W1SNN

19 Loretra Road
Waltham MA 01154

An X-Band Swept-Signal Source
- one for the road

Fig. 1. Block diagram of method o f presentation of swept signal.

RA MP SlfiltAL FOR S t¥EEP
ANO SrwCHRONIZATION

ed. also indicated leve ls of
attenuation or gain.

The fi lter being pro
cessed using t he above
technique is part of the
front end of a radar detec
tor which is cente red on
10.525 GHz. the X-band
police radar assignment .
The filter forms a preselec
tor fo r a varactor-tuned
Gunn oscillator transceiver
front end manufactured by
Microwave Associates. The
detected output of the
transceiver is fed into a
3O-MHz i-f amplifier . The
co mbina tion makes an ex
tremely sens it ive radar de
tector.

The output of the super
heterodyne receiver de
sc ribed above is directed in
to an al arm system which
was tripping on signa ls from
othe r services wh ich were
outside of the police radar
band. The receiver also is
used on the X-band amateur
a ssignments . When the
manual tuning control vo lt
age is replaced with the out
put of the sweep circuit and
the detected output and
sweep voltages are applied
to an oscilloscope, a pan
oramic view of the spec
trum can be observed.

A second, swept Gunn

T
~ooo"

1

","
E 8 '.5
LV ~ ~

signed which was applied
to the varactor tuning ca
pacitor of a Gunn diode os
ci llator. It performed very
we ll for both applications .
A waveguide cavity wave
meter then was inserted in
the detection waveguide to
provide a discontinuity in
the trace which co uld be
moved as the cavity wave
meter was adjusted . This
pro v id e d m a rk ers t hat
would assist in indicating
passband widths, and when
the ampl itude was calibrat-

sweep voltage co u ld be
used to provide the hori
zontal sweep for an oscillo
scope, and when a detected
output is appl ied to the ver
tica l amp lifie r of the oscil
loscope. a visual pattern of
the passband of the filter
can be observed. This form
of presentation also would
be helpful when tuning up
an X-band horn antenna, al
though a sensitive rece iver
wou ld have to provide the
vertical sign .

A sweep circuit was de-

.>
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Tuning up a waveguide
filter for an x-band re

quirement can be a tedious
job. A swept-frequency os
cillator seemed to be in
order. The sweep circuit
must tune an oscillator
ac ross the band of inte rest.
It should provide a voltage
ramp which rises in ampli
tude. abrupt ly falls to zero,
and then repeats itself. The
width and amplitude must
be adjustable in order to
control sweep ing in the
band of interest. This same
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· ,t ~ - I) ",,.,,',n VOLUG(oscillator is used in the
manufactu re and tune-up
of horn antennas for radar
detectors which I manufac
ture. The receiver descr ibed
above is located at a con
siderable dista nce fro m the
transm itting horn, and the
sweep voltage from the
transm itting osc illator is ap
plied to the receiver-verac
to r tuning over a long cable.
This allows the receiver to
be swept in synchro nism
with the transmitter and the
resulting oscilloscope pre
senta tion used to assist in
making adjustment to the
horn antennas.

Fig. 2. Sweep circu it and power supply for a swept-frequency Gunn oscillator.
Considerable care in set

ting up an antenna range as
described must be exer
cised. It must, at my loca
tion, be arranged so that the
transmitting horn is at right
angles to the nearby high
way (which is in view) so
that jamm ing will not occur
to the Blue Wagons parked
along the hi ghway.

A block d iagram (Fig. 1)
of the test setup will give a
good idea of how to apply
the sweeper circuit to a sim
ilar Gunn diode setup. A
Cunnp lexer is used in the
amateur band rece iver , but
wit hou t the osc illoscope
si nce mo untainto pping is
hard enough without the
weight of myoid Tektronix
535. The circuit ry shows
how it is all done, with em
phasis o n swee ping the
t r a nsi t ting os c illator 's
50-mill iwa tt ou tp ut. The
use of a higher-power Gunn
oscillator is a nt ic ipated
wh ich will inc rease the
transm itt ing distance.

let's take a look at the
sweepe r circuit (F ig . 2). It
co nsists of a pulse r keying a
monostab le osci lla tor to
produce a ve ry linear ra mp
vo ltage . This voltage is fed
into a source-follower be
cause the output of the
ramp is taken from the
junction point of the timing
capacitor, C, and its switc h.
This is a fa irly high-imped
ance point and load ing can

destroy the ramp linear ity.
The FET source-follower is
fed into an emitter-follower
wh ich provides the output
voltage and c urre nt re
quired to drive the varactor
tuni ng over the req uired
voltage excursio n.

The two integrated c ir
cuits are 555 timers. One is
co nnected as an astable os
ci ll a tor to produce the trig
ger pulse for the second 555
which is co nnected as a
monosta b le c irc u it . The
timing of each of these
units can be made adjust
a ble and some further de
sc ription will assist in decid
ing how fas t it should be
made to swee p.

A 50-milliwatt Gunn os
ci lla to r swe p t over a
1QO-MHz frequency band in
0.8 seconds would cause
only sma ll problems to any
kind of radar since the time
on a particular frequency
would be only a very small
part of the sweep time. But
I needed an osci lloscope
presentation and, of course,
a faster sweep, at least a
3O-Hz rate . A swee p rate at
this speed will draw little at
tent ion to its o riginato r
because it is below the radi
al velocity of an X-band
signal. '

This velocity factor, 31.4,

mu lt ipl ied by the desired
detection speed of a radar
determines the rate which is
used for the display system
of the radar. Example: 1884
divided by 31 .4 Hz equals
60 miles per ho ur. So, if the
swept rate is less than 31.4
Hz, it will not ind icate be
ca use most police radars
are ca li brated to plus or
minus 1 mph. The rada r re
ceiver , of co urse, will de
tect the signal, and, in fact,
it may just jam it so that it
cannot indicate any speed.
The best way to use th is de
vice is keep it pointed away
from roads and highways
when tuning up your radar
detec to r.

The circuitry shown uses
all fixed values so that the
sweep freque ncy will be be
low the rad ia l ve loc ity de
scribed. The co mponents
marked A, B, and C can be
changed to suit the needs of
the construc to r. Resistors A
and B can be potentiome
ters and capacitor C will
have to be changed accord
ingly . Co nsu ltat io n of data
sheets! fo r the t iming rate s
for the monostable and as
table circuits will save con
siderab le time in choosing
the right values .

The MA 87125 varactor
tu ned G un n osc il lato r
transceive r used in the

swept-s igna l source reo
qu ires 650 milliamperes of
current for the Gun n d iode
bias. A circuit shown as part
of the swee per circuitry,
marked bias regu lator, will
provide te n volts maxi mu m
at the des ired current fo r
this purpose. If a greater
power output Cunn unit is
used, a la rger regulator will
be requ ired . A 78-series reg
ulator will hand le currents
over 1 Ampere.

The circuitry shown was
buil t as a breadboard on a
small piece of pe rfboa rd
with flea cl ips serving as
solder poi nts for the com
ponents. No pa rticular care
was given to parts place
ment and no problems were
e ncountered with the cir
cu it wired in this manne r.
Severa l other units were
made to be used mo bile
and were mounted on a
printed circuit board manu
factured by Peters Publica
tions, PO Box 62, lincoln
MA 01773, and will be avai l
able shortly at a moderate
cost.

Whe n const ruction is
complete, it is advisable to
make the following simple
tests without co nnecting
the Gunn system to it. To do
this, apply 12.5 to 13.5 volts
to the input voltage termi
nal. This vo ltage ca n be
supplied from an au tomo-
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bile storage battery or any
co nvenient source . If a
vehicle battery source suc h
as a cigarette Iighte r jack is
used, additional filtering is
needed to keep out alterna
tor or generator whine. Ad
just potent iometer D to
prov ide a read ing of 4 volts
as ind icated on a vo ltmeter .
This will guarantee that the
swee pe r starts off a t the
center of the tun ing range
of the va ractor tuning sys
tem for the Gunn o scillator.
Next. ad just poten tiometer
E to indicate 10 volts at the
point indicated for the
Gunn diode bias voltage .

You may now connec t
the transceiver to the sweep
circu it card . Be sure that
you remove the de supply
while you are connec t ing
the circu it to the transceiv
er. This unit cos ts co nsider
ably rnore than you want to
th rowaway by blowing a
Gu nn diode o r veractor
with a spike caused by a

so ldering iron o r some oth
er fluke.

When all connec t ions are
completed and you are sure
of them, turn on the dc sup
ply. You should be able to
detect rf output from the
Gunn oscillator with an rf
detector . If none is avail
able, connect a vo ltmeter
to the Doppler output sol
der pin and term inate th is
point w ith a 5QO-Ohm resi s
tor. When the Gunn diode is
oscillat ing, the correct out
put voltage should be 0.2
volts across thi s resi stor. If
it is higher, adjust the screw
found in the w aveguide
flange (just beh ind where
the antenna connects) unti l
the 0 .2 volts appears. Make
sure the antenna is pointing
away from reflecting sur
faces when making this ad
justment.

Now that these adjust
ments have been made, you
can be certain that the os
cillator is sweeping from

10.465 GHz up to 10.525
GHz . W ith the voltmeter
connected ac ross t he varac
tor tuning pin, readjust po
tent iometer D so that the
meter now reads 8 volts.
With the vo ltage set at thi s
point, the ramp wil l pull the
o scil lator through its range
and sweep approximately
± 60 M Hz either side of the
center f requency according
to the manu facturer' s spec
if ications. J The sweep lin
eari ty is considerably better
than the tun ing linearity of
t he va rac tor diode, so
bunching up of the swept
frequency will exist on the
high end. A small jump oc
curs at the low end which is
caused by the breekover
point of the same d iode.
also contributing to a non
linear start of the ramped
frequency .

When using thi s devi ce
outside or in a vehicle, it
must be remembered that
the osc ill ator is sub jec t to

temperature problems as is
any free-running oscillator
fo r wh ich temperature
compensat ion has not been
made. The manufacturer
states that these units are
tuned at the factory to the
speci f ied center frequen cy
± 5 MHz with 4 volts on the
tuning varacto r, and that
the electron ic tuning sta bil
ity is - 350 kH z per degree
C. With thi s informat ion
available. it should be ev i·
dent that the sweep fre
quencies available from
th is unit are seriously af 
fected in the New England
weather, so in the winte r
the antenna range is not in
use and 20 meters is aga in
my meat. •

Relerenc85
1.Sterl ing Olberg W1SNN, "Mobile
Smokey Detector,' 73. Holiday,
1976.

2 .Motoro la Linear Ie Handbook,

third edition, p. 8·294.

3. Microwave Associates Bulletin
No. 761 8C. MA-87105 series.

• SUf'f.R ao· POUND, lOO-" PH GIlAY......6
NfflC " DUIITwrrll IfflJ, R BloSE

• s,a WA'II: FOR PHASE II SIGNAL
• 1II0 ·

• I,A IIIIA'II: FOR ClOSE·IN ....NO R£·
STU::TED ItEIG>tTUEAS

• INSTlII I CII....NGE·MR
• SUPER IOR f'f.RFOR"' ANCE
• STAINleSS STEEL SPRI NG AN O WII 'P
• CH ROIotEONBRASS BloSE- COMPARE'
• BOlli ANTENNAS ARE FREQUENCV

ADJUSIABlE

• CQMPlElE WITII 17 FEET Of fDA'"
COAXAND Pl·259 CON ~ ECTO R

• "ADE INU5.l

INTRODUCTORY PRICE:

COMPARE!!
TWOANTENNA$ FOR THE PRICE OFONE!

AMAnUR-WHOLESALE ElECTRONICS
8817 sw 1291hTfrriCe. 101 ,.,.... flOr$33 176

TflfphonflJOSl233·36J l • Tfif. 811·JJS6
HOURS: 9 · S I.lond.1VIMII f' lClav

• u s DISTRIBUTOR. DEA LER INOUIRIES INVI TED
- IA - ~

IL ~

PHASE II
TWIN ANTENNA

~

Rolin Distributor.

P.o. Box 436 Department 7
Dunellen, N.J . 08812

201 -469-1219

Universa l Electronics, Inc.
1280 Aida Drive, Reynoldsburg , Ohio 43068

COAX·SEAll ,. ,the newsp«e age m.tefIMllliJI/S qUlCk.rId
Simple to iJPPly Remove N ckmg from iJPprrwm. ,ely 6' of pl.shc.
WriJ,O ouler co~ermg toward lilting , A!ter WfiJPP/Rg, kneiJd to form
• smooffl sur/.ceand force out .ir, EFFECTIVE - FOOL PROOF 
INEXPENSIVE,

WE'RE ROLIN
IN CRYSTALSI

2 Meter Crystals - &3.95 each
(10 or More - &3.50 each)

Quick Delivery

We Stock Crystals For:
Clegg Drake Icom
Kenwood Midland Regency
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

(We Also Accept Orders For Custom Crystals,)

• Only milte~ that will adhe~ 10 poly VInyl
or VInyl outflf coax IiCketS ,

• Forms ilM seas over odd shaped ilOO
difficull llntngs,

• Non-contamlnallng and ncn-concucnve.
• Wide ambient lem2erature range

( -30"F to + l BO"F).
• Stays lIexible 'or years thus inSUring

mOisture prool connections
• Reusaable- illIoIVSyou toqUiddy

disconnect 'Inlllgs and reseill them IV,th
lIIe same matenal.

• Amust lor Sill elhte TV· mlCl"OWilW! Ill'Ol"k
-wife iIIllenOil at solder jolfl!S- ln the s/liICk

Packag&d on convenl8nl ~• • 60· roll
2 ,0I1a $5.00 poslp,a1Cl ... .-07

DEALER
INQUIRIES WELCOME

NEW. MOLDABLE PLASTIC

COA V SEAL' Seats coax./iltings tram moislureItA- and corrosIon
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SUPERIOR
COMMERCIAL GRADE

2.METER FM TRANSCEIVER

FALL SALE

00

FREE TOUCH-TONE
PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• 8 MHZ FREQUENCY COVERAGE, INCLUDlNG CAP/MARS BUilT IN: se

ceweeec lransmII1 42.()(x) to 149,995 MHz In selectable steos ors or 10 «Hz.
COMPARE!

• SIZE: Unbelievablel Only 6'io~ by 2""~ by 9"4". COMPARE'
• MICROCOMPUTER CONTflOL: All lrequency control is earned out by a

microcomputer,
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key IS

pt'essed, a bnel musicat tooe indlca les positive entry iota the mICrocomputer
COMPARE'

• PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selec ted by buttons on the ecnt panel or microphone.

• 8 CHANNEL MEMORY: Each memory channel is reprogrammableand stores
the t(equanc)' and onset Memory is backed up by a NI CA D battery when
POW$f i$ removed

• INSTANT MEMORY 1 RECALL: By pressing a bullon on the microphone Of
Iront panel, memory channel 1 may be accessed immediately.

• MEMORY SCAN: Memory ctiaMels may be COOllnuousty scanned for QuiCk
IOcall()l'l of a tlUsy or vacant frequency.

• PROGRAMMABLE BAND SCAN: Any section of the band maybescanned in
steP$ of 5 or 10 kHz. Scan limIts are easily reprogrammed.

• DISCRIMINATOR SCAN CONTROL (AZOEN EXCLUSlVE PATENT): tee
scanner stops by sef'lsing the cnaooer ceote; 50 the umt always lands on the
co-ecr rrequencv COMPARE this With other uruts thaI claim to scan In 5-kHz
steps!

• THREE SCAN MODES WITH AUTO RESUME: "Sampling" mode pauses at
busy channels, the n resumes. '·Busy mode slops at a busy cnan net then
resumes shortly after trequency clears. "Vacant" mode stops at a vacant
chaMa! and resumes when Signa l appears. If desired, auto resume may be
prevented by pressing one but1Of'l COMPARfi

• REMOTABLE HEAD: The cooln)I head may be 1oca1ed as much as 15 feel
away 'rom \tie main unit using the optlonal connecting cable. COMPARE'

• PL TONE OSCILLATOR BUilT IN: Frequency is ad juslable to access Pl
repeaters.

• MICROPHONE VOLUME/ FREQ. CONTROL: Both IunctiOflS may be
adlusled lrom either the micropt'lotle or front panel

• NON-STANDARD OFFSETS: Three accessory offsets can be obtained lor
CAPIMARS or unusual repealer spirt$. CAP and Air Force MARS splits are
BUilT IN I COMPARE

.25 WATI$ OUTPUT: AI$0 5 walls low power to conseNe eaneoee on portable

".
• GREEN FREQUENCY DISPLAY: Frequency numerals are green LEOs 'Of

superior Visibility,
• RECEIVER OFFSET: A channel lock switch allows monitoring Of the repealer

if'lput 'reQuef'lCY, COMPAREI
• SUPE RIOR RECEIVER: Sensitivity is better than 028 uV for 2G-dB Quieting

and O.19 uVlor 12-dB SINAD. The squelch sensitivity is su perb, requmng less
than 0 .1 uV 10 open The receiver audio circt.lits are desigf'led lor maximum
intelligibility and fidelity COMPARE'

• ILLUMINATED KEYBOARD: KeybOard backlight lrog allows it 10 be seen at
night

• TRUE FM, NOT PHASE MODULATION: TransmItted audio quality 1$ oc
limiled by \tle same higl'l standard of dM ignand conslrucllon as is Iound in the
receiver. Ttle miCrophone amplil ier and compression circuitsotler intelligibil ity
second to none.

• OTHER FEATURES: Dynamic microphone. bui lt-if'l speaker, mobilemounlif'l9
bracket, externa l remote speaker jack(head and radiO} and much, muc h more.
A ll cords. plugs. roses, microphone hanger etc if'lClude<1 Weight: 6 Ibs

• ACCESSORIES: C5- ECK ts-ioot remOle cable . .. $39,95 CS-O A a-amp ac
power supply . .. $59.95. C$-AS remote speaker . , , $111110, cs-TTK toucn
t~ miCfOphOfle kil (wi red and tested) _•• S4!>.OO

MATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800·327·3102
!l17 S.W 129 th Terrace, M iami, Florida 33176
.elephone (305) 233-3631 • Telex: 80·3356
OU RS: 9 ·5 Mo M ay m ru Friday
U.S. DISTRIBUTOR . DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



Wm Denison Y Rich KBJQ D
7180 Brighton ROdd
Pittsburgh PA 15101

Battery Check!
- do your nicads measure up]

SUB-AUDIBLE TONE
FOR THE ICOM IClA!AT

• l.' A

c l,o A... z.o "

Tab le 1. Short-c ircuit c ur
rents fo r three common cell
types.

•

"So me or all of the ce lls
may have a high inte rna l
resistance." More words,
but c heaper than re placi ng
otherwi se good ce lls.

Inte rnal re si stance in
creases with the age of a ny
dry cell. Th is is why the
term "she lf life" is used,
Mos t cells wil l always mea
sure fu ll voltage, even near
the e nds of their useful
lives. Only really fresh cell s
will deliver full current.

Finall y: The su bject o f
this articl e is the testing of
ca rbo n-z inc d ry ce ll s. Alka
line, mead. gell. and lead
acid cells shou ld be tested
with discretion . For high ca
pacity cells, a ci rcuit similar
to Fi g. 1(b) with a low va lue
res istor at R1 could be used
unti l you have some idea of
what the peak c urre nt will
be. Be kind to your meter! .

Fig. 1. Cell testing w it h a VOM (a) and a n a utomotive ceJl
tester (bj. Rm l is shown w ith dotted fines because it is invisi
b le in most cases. This is d iscussed in the text. R1 would be
perhaps 0.01 Ohm for an automotive cell tester, and from 1
to 10 Ohms for typical amateur applicat ions.

I
""t.

CELL -=-
1_--,

A

three common sizes of ca r
ball-zinc ce ll s are shown in
Table 1 . These a re typi cal
a nd may va ry. Note that ex
tended testing is self-de
fea ting . About 5 seconds
should be e nough fo r you
to ta ke a reading .

The trouble with cells is
t hat they a ll have some
a mou nt of inte rnal resis
ta nce (Rmtl When this is
low in re la t ion to the load
resistance (when the HT
was in the receive mode, for
example), then it may be ig
nored . When the internal re
sistance of the cell is high in
re lation to the lo ad, as with
the HT in t he t ran smi t
mode, the n most of the cel l
vo ltage will be dro pped
ac ross Rmt. The load will
receive on ly a frac tio n of
the to tal cell voltage a nd
the load current will be
limited by Rin l .

In the case of a battery of
seve ra l ce lls. as in the HTs
mentioned , one or two bad
cells did re nder an entire
p a ck se e m ing ly use less .
"The batteries are dead ."
Rea ll y, it is be tter to say,

The solution wa s to
grade the ce lls, using the
se tup shown in Fig. 1(a).
This test is simila r to the
lead-acid cell tester w hich
used to be used befo re ca r
batteries we re sea led . See
Fig. 1(b} for th is antique
device , Ca ut ion: Do not test
a ny high capac ity cells thi s
way with a YOM. Be sure
you r YOM wi ll ha ndl e the
peak c urre nts shown.

Short-circuit currents fo r

Trans Com Inc.
70 3· 13 A nnoreno Dr . Addtson. 11 1. , 6 01 0 1
(3 12) 543-9055

COO'lpiOliL>le ... ,11> 1'1.. CG ""od ma" Ol~f lone ceeucr
Lo... ,,,,,,,,,n,
StniOIi siz", 1.0' • .0' • ]

Lo... lOO~ d,,,o,,,ioo 01 I"", ll>iOn I .... THO

Tone " ..L>,lil y * 21>z I ,om - 2oe '0 + 10 C
un ~<lsi l y l>e in".. I1~ ,n mosl 0 'I>e< ,..d ,o s
Cornt's w i.n1 .. nd I ",,, e-d _,......

r ...o y"'.. ' ..... " ..nry
features
M od",I.. , d"sign, , .. ck mOUn!

r lug in DTMF ,,,,( ,,, i~ e , using Ihe 1" 1"'1 , ,,,,hno logy in DTMF
d"" oding -no rlr s

TI>"'''' ' ypes o f conllol c.. 'ds
ON·OFf OI'{N COLUCTOR TRANSISTOR
ON-Of f LA TCH£D R{ LA Y OUT·PUT
MQM£NTARY REL AY OUT-PUT

L\ch c.. ' d c..n ck"<~ II 1, l . or 4 d iSil code using ..ny o f I~A-:.
10 (lig,,,

£.>'y 10 ,""..tt ..net ",se !!f?!'~
T...o ~'" ....." .. nly iiJ .
For more informat ion o r to order ( ",II o r wr tre-

TI>~ T,..ns Com moo",l 40 1 s",1.> .. ",d,lI~ '01>(' ",n,od"" ', d"",s ned 10
L>'" ",.. sily in" .. II",<1 ,n , n", ICOM IC-2 A A T S,mpl", jn" .. I IMio n ' '''quII 

,ng only , n , ~~ 'onn~"ion, .. ,~ .. II , n", is n~~d...d ' 0 OPef ""~ yo",'
IC2 A ,A , On .. IOn~ ..c, ,,,,, ''''p'' '''',."

101 DTMF Repeater Controller
T n ~ 102 DTMF Con"oll~f i, .. moo", Ia, ,y,, ~m d"" jgn~d '0 p'o ~ id'"

on-oH ,~mO,,,, -(onlrol I ",n(\,ons "" ing , I>~ S' <lnd...d 12 0 ' 16 d ig i,
To",O' , one sign.. ling ,I>.o",gl> wi , ,,, li ne or , ..d ,o links. Using moo",l",

~" gn ",p '0 10 on-ofl 0' mom",n,,,,y " o n" o l I",ne,ions C...., be p< o 
~,dn1

FEATURES

O nce upon a time, I was
sent two boxes of AA

ce ll s fo r use in a pair of HTs.
Both of the HTs rece ived
well a fter the ce lls had
been installed, but on ly one
wou ld tra nsmit. Swapping
battery packs revealed that
the problem was in the bat
ter ies, not in t he HTs. The
relatively low dra in in the
rece ive mode was su pport
able; the high drai n in the
transmit mode was not.

•
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550.00
525.00
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• • •YOU'VE SEEN THE REST

(608) 362-0410
Specif ica tions and prices subject to change without notice or obligation

Send For
Free Information

• MORSE Features include a 1-199WPM speed
range, 9 setti ng weight cont ro l, 10 setti ngs of
inter-charac ter spacing all of which are key
board selectable at anytime. Random code
generator which allows you to select 5 char
ac ter groups of letters or letters, numbers
and punctuation. Special keys for Ca,DE, BK,
AR,AS, BT,SK,VE,KN and error. Rugged so lid
state outputs for posi tive or negative keyi ng.
Built-in sidetone with adjustable tone and
volume controls. Tune key for transmitter
tuning.

• Rny Features inc lude 60,66,75,100,132,
WPM Baudot speeds and 110,300 baud on
ASCII. Automat ic CR/LF wi th selec tab le 1·72
character line lengths, automatic LTR-FIG
shift, CW 10, OBF and RY test messages,
"Brag Tape" cassette interface, sync idle,
"Space" condi tion command, loop keyer out
put and PIT line cont rol.

• Glass Epoxy prin ted ci rcu it board with
sockets on all integrated ci rcuits.

• One Year Warranty on Parts and Labor

MKB·2000 Keyboard (Morse Only) 5319.00
Rny Option (Baudot and ASCII) 550.00 AFSK Modu lator
Memory Expan sion 575.00 Reed Relay Output

,..__A.dd 15.00 per unit for shipping U.S.A.

IDGM/ELECTRONICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

ONLY
$ 319.00

MKB·2000

NOW LOOK AT THE BEST!

• 500 Character text bu ffer with BREAK feature
which allows you to t ransmit wi thout clear
ing your preloaded text.

• Ten 40 Character programmable message
memories which can be run together or made
to call each other for longer messages.

• Buffer can be operated in character, word, or
line mode and preloaded for later trans
mission. Word mode allows you to send
smooth code, even if you "hunt and peck."
Each word can be typed in and edited before
i t is transmitted. Pressing the space bar will
transmit th e word. Also, selected segments
of the text buffer can be repeated.

• Cassette interface allows you to record and
transmit very long messages or code prac
tice tapes using a standard cassette re
corder.

• Bui lt-in 110 VAC Power Supply
• Att ractive anod ized brushed aluminum and

gray wrinkle finish case provides excellent
RF shielding, only 13.3 x 9.4 x 3.5 in .



WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of digital electronics is coming to ham gear ... and you ' ll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the next few
years than ever before in history. You 'll see these changes coming in 73, where you'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine ... often more
than all the others combined.

When sideband got started , it was moved along by the many pioneering articles in 73. In the 60s
it was solid state, with several times as many articles on the subject than in all the other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines com bined ... and you
ca n see what changes that brought to hamming. Now we're looking at exciting developments
such as narrow band sideband for repeaters ... which might give us six times as ma ny repeaters
in ou r present bands. We're looking at auto matic identification systems w hich may make it possi
ble for us to read out the ca ll letters of any station tuned in ... and even the development of self
tuning receivers.

Will stereo double sid eband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams w ill be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming ... present and future ... and just a bit of
the past , too.

,----------------------------
31N86

Without the endless fillers on station activities and club news, 73 is able to
publish far more information .. . valuable information ... on hamming and
ham equip ment.

You may or may not be a pioneer, but you certain ly w ill want to keep up
with w hat is happening and what the new rigs are going to be like. And , frank
ly, you r support of 73 is needed to keep this type of information coming.

Canadian $27/1 y80f orty. US It.nds. Foreign 535/1 yeOf orty, US fI.rds
Please cAow 4 to 6 weeks IOf delivery

73 Magazine _PO Box Q31 _Formingdale. NY 11737

w,..,"'"U ~.:!J. bill me for 1year 0173 Magazine at $25,00

Ci!y Store "' _

Address _

Name _

66 73 Magazine . November, 1981



A ne
edition of the w

most famous linear ampli I
The 2K Classic represents the culmination of fifteen years experience in developing,
manufacturing and Improving the 2K s eries. It remains as always a "workhorse",
eng ineered and built to loaf along at full legal power for days or weeks without rest. A
look inside shows whyl No expense has been spared to make the 2K. a tnJly " Classic"
'mateur amplifier. Heavy duty, top quality components along with its rugged
r enstrucuon assures you of trouble free cperattcn, The 2K Oassle offers en gineering
!III,d features second to none. It will put your signal on the airwlth g reater strength and
:larity than you ever dreamed possible. The 2K Classic operates on all amateur bands,
!)() through 15 meters (export models indude 10 meters).

Features:
• T w o rugged Ei m a c 3-5002

grounded grid triodes
• Pi-L plate circuit with silver plated

tank coil
• Resonant cathode pi input circuit
• Maximum legal input on all modes
• Price: $1295.00

"'''

I

HOOf/Radio
P" Cft o.ublect ' " change ...,'hou. ""'",e

1
2131820-1234714 m-9200
816 679-3127

2050 S Bundy Dr . Los Angeles. CA 90025
931 N Euclid. Anaheim. CA 92801
Butler, Missouri 64730
TOll FREE ORDER lUMBER: [11001421·8631
For all states except Calltornla
Cali! rUldents please call collect on our r89u1ar numbers

~JIpi IKD 5 ...Another line member of the lamotll Henry R.cIlo family of luperlor
f.Y///p - amplltlel'l. And we'r. 111I1 convinced that It'. the world', fln.,t Iln..r In
t, cl.... Th. 1KD·5 w•• d.slgn.d tor Ih••mat.ur who w.nt. the quallly .nd d.pend.blllty ot the
!KD-5.nd 2K·4, who may pr.t.r 'h••m.lI.r .lze,lIght.r welghl.nd lower prlc••nd who wlll'.tt1e
or. Illtle 1••1 power, But mek. no ml.tak., Ih. 1KD·5 II no Iiouch. It. 1200 wa" PEP Inpul1700
"an PEP nominal oulput) along with II••uperb operating ch.r.ct.rt.tlci wlll.tlll punch out claan
)Ow.rlul .lgn.I• ...•lgn.l. you'll b. proud of. Compare It••peclflcatlon',n. fealure. and It. tine
:omponenl••nd w.'re lure you will agree tha' Ih. 1KD·5 I. a IUp.rb value .t only $695.

0 7J/~ 2KD-5 We hav. been .ugg••tlng that you look In.lde .ny ampllfl.r before you
~/lp buy It W. hope th.t you will. If you "11ft the lid" on a 2KD·5 you Will ...
mlY the highest qu.llty, h.avy duty component. and car.lul wortunen.hlp.... ttrlbut•• thet
Komi.. a long lit. 01 contlnou. operallon In.ny mode at fufllegal po_r. The 2KD·51. a 2000 watt
)EP Input (1200 w.1t PEP nomln.1 output) RF linear ampllfl.r, covertng the 80, 40, 20, and 15 meier
unelaur iulnda. It operat•• with two Elmec 3-500Z glen env.lope trtode. and e Pl·l pl.l. circuit
with a rolery sllv.r plated 18nll een. Prtce $945.

r

'nd don't lorg.t the re.t 01 the H.nry I.mlly olam.t.ur .mplltl.,.....th. T.mpo 2002 high power
fHF ampllfl.r and the broad lin. 01 top quality .olld .1.1. amplllle,., H.nry Radio .I.a oH. ,. the
IK·A end 4K·Ullre .uperb high po_r H.F. emplIll.r. end. broad line 01 commercial FCC type
Icc.pt.d emplIIl.rl lor two w.y FM communlc.tlon. covering Ih. reng. to 500 MHz,

'*******************************
t .:;1:ul(}(UU~~ /a/ *
t r/ *

A brand new "super" nneer.i.tne 3K ClassicI Designed for the most critical *
Amateur Radio operator...tne Individual who wants and apprec iates owning

r Ihe finest , *
r*******************************



LETTERS

1

NIC KEL aSLS

A SIMPLER WAY

No split orders.-Wayne.

In rererence to the article
t itled "Solar-Powered Align
ment Tool" in the August 73,
there is a way to determine a
north-south or east-west line
from the sun without the use
of tables. clocks. calculations,
etc., as are needed in sa id
article.

The methocl requires only a
small area of relat ively level
ground and a st ick (two or three

Wow! That's a great idea on
CSl cards. I need California on
20m SSB. I think a nickel is
about right. Here's my check.
Please hurry !

Larry Buhrman WA4GKG
Chattanooga TN

refUSing a case tha t could only
have wasted taxpayers ' money.
Individuals in our society are
still innocent until proven guilty.
May it always be SO. - KA fLR.

I

1 1

the litle he submitted lor the ar
ticle wa s " The Wi ly Coyote
Hunters." In his opinion, it wa s
the FCC that was the " paper u,
ger" in this case.

If we really seek to encourage
the FBI in the pursuit of jam
mers and other illegal rad io op
erations, I think praise and some
thanks are in order. Heaping un
founded critic ism on them is not
li kely to help our cause. If you
must cast stones, it would ap
pear you could find a more de
serving target.

Steve Russell WIOGJ
Freehold NJ

While we appreciate the efforts
of the FBI on behalf of the eme
teur community, we still s tand
behind the title we chos e. The
FBI. as our country's most pow·
erful law enforcement agency,
must bear the responsibility for
educating its agents in the art of
ga thering evidence for success
ful prosecution. Considering the
FBI's annual budget, we have a
righ t to expect more than good
intentions. Should we criticize
the FCC for not prosecuting a
case in which the only evidence
was highly circumstantial? The
FCC is to be congratulated for,

The t itle you se lected for the
art icle on page 12 of the August
issue o f 73("Wild Turkeys 1, FBI
0") ref lects your prejudice and
shows, I believe, a shameful
lack ot jou rnalist ic integri t y.

Anyone reading only the tit le
would have thought that the FBI
really goofed up badly. After
reading the article, one finds it
wa s not the FBI who goofed up,
but the FCC and perhaps the US
Attorney.

Being somewhat curious, I
co ntacted the author of the ertr
cl e, who advised me that he
thought the FBI did a good job,
and that, in fact, he had sent a
letter of appreciation to them for
their assistance. He also said

the air." No, Mr. Howard. with
out any more than ctrcurnstan
ner evidence. the Feds were
right in refusing 10 prosecute
the su spects.

Bob Morrow WB6GTM
Palo Alto CA

TURKEYS

The article "Wild Turkeys 1,
FBI 0" (August) wa s one of the
most informat ive general inter
est stories I've ever seen in a
ham publication. Mr. Howard
seemed dismayed, however ,
thai the ind ividuals suspected
01 planting the remote jammer
were not prosecuted. I would
li ke to o ffer the fo llowing
thoughts on the matter:

What il the FBI had already
slaked out the jamming site
when Mr. Howard and his two
friends lirst attempted to locate
the transmitter? And what it the
club members had lound the
transmitter, and then were ap
proached and questioned by the
FBI agents? Again, here are
some licensed hams in the
vicinity of an illegal t ransmit
ter, only instead o f hunti ng
coyotes, they are '·t rying to find
a jammer, so they ca n pul it o ff

1'---__1

H.F. Transceiver Bonanza
SWAN100MXA

List Price
$595.00

All Solid State

Made In U . S. A .

CLOSE OUT PRICE

$46900
( Pl us $10.00 shipp ing

& h an d ling U . S. A .
Continent al 4 8 States)

Supply Limited

• 235 Watts Input SSB & CW o • 12 vee operation .

til
• a o, 40, 20 , 15 & 10 {2a.5·29 .0J • Dial cal ib rated on 1 kh, mere-

M eter coverage . men ts .
(

. • V OX, NB & Calib rato r built-in . • M obil e m ou nt ing bracket incl uded.
'-

Opti onal A cc essories : Vista XX R ( 20 A . ) A . C. Pow er supplv - $99.00
Shure 404C Hand Mike · S36.oo. Shure 4440 Desk M ike - $48.00.
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TELEX. rmtlIiJiIlJ

Hy-Gain's new HyCom series of UHF and
VHF mobile antennas have been tested
in actual use by amateurs across the
U.S. tor nearly two years with excellent
results. The antennas have weathered
the salt spray ot the coast. the freezing
ra in and snow of the ncrtmencs. and the
blazing sun of the desert southwest.
HyCom's materials and workmanship
have taken the worst that Mother Nature
could dish out, and they etm perform as it
they were installed yesterday. 11 you
want the l inest mobile antenna thai you
can buy - with proven reliability - try a
Hy-Gain HyCom.

HC-' 44-TLM (for 2-m.'.,,)
A 5/8 wave, trunk lip mobile
antenna with less than 1.5:1 SWR
across the 144-148 MHz band.
Maximum power capability Is a full 200
watts. Hy-Gain's exclusive ecrew-tn
antenna connector eliminates an
Instanation soldering. Includes 18ft,
(5.5m) coax and connector,

HC-144-MAG (for 2-mete,.J
The same antenna as abova except with
a powerful 90 lb. (40.8kg) direct pull
magnet mount with a neoprene gasket to
protect your vehicle's finish.

HC-44O-TLM (for 440-460 MHz)
This is a, trunk lip mount
antenna featuring two 5/8 wave collinear
radiators coupled with a moisture
resistant phasing coil. SWR is less than
1.5 :1 and maximum power capabl1lty Is
200 watts. Antenna comes with
Hy-Gain's exclusive screw-In antenna
connector that e liminates all installalion
soldering and 18 fl (5 .5m) of coax and
connector.

HC-44O-MAG (for 440-460 MHz)
The same antenna as above except with
a powerful 90 lb. (.40.8kg) direct pun
magnet mount with neoprene gasket to
pr-otect your vehicle'S fin ish.

TELEX COMMUNICATIONS. INC.

NEW
VHF and
UHF
Mobiles

RADAR ROUNDUP

feet long) stuck Into the ground
or other similar device that w ill
cast a shadow so the shadow of
its top can be spotted on the
ground. One marks the top of
the shadoWy say wi th a small
rock, at one time and then a cou
ple of hours later marks the top
of the shadow. A line through
these marks will lie in an east
west d irection quite accurately.

If one should wish to deter
mine the t ime 01 local noon, he
could construct a line perpen
d icular to the east-west line;
that is, a north-south line. Then
a stick could have one end stuck
inlo the north-south line and
lean over the line by the use of a
plumb bob at the top end 10
align the stick with the line. H igh
noon w ill be at the t ime the sha
dow of the stick exactly 'a ils
over the north-south line.

At this t ime the boom of an
antenna can be given a north·
south alignment by turning the
boom so its shadow and that of
the mast line up.

The above method ot deter
mining direction was discovered
by a very young boy twenty or
thirty years ago.

Fredrick Ketterer KA4lYV
Elbel1a At

Shades of Stonehenge!
Wayne.

Glad to see that you haven't
forgotten about Big Brother's
foray in to the world of elec
tronic enforcement , and our
attempts at passive electronic
countermeasures.

I recently had the pleasure (1)
of spending a toter ot 24 hours
driving t ime between Cincinnati
and the nation's capital, averag
ing 55 mph and Including a few
stops. Aside from sheer dis
tance, the next most irritat ing
tactor was the 5f).mph speed
lim it . This t ime I made the trip in
a VW Beet le, so I telt no urge to
push it past 55, but we do have
faster cars in the garage and 55
in one of those would have been
all the more unbearable. In tha t
d istance, the difference in t ime
between 55 and 70 mph is ap
proximately 1 hour and 10 min
utes on one leg o t the trip-a
good deal o f time that could be
spent not trying to stay awake at
the wheel (that leg was 10 brs at
55, the o ther leg being consider
ab ly longer due to a side trip).

It I make any money on that

1 1
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trip, then I'll consider bill ing the
government at an according
hourly rate lor those 2 hours and
20 minutes.

I learned a lew other things:
Radar detectors are not permit
ted in motor vehicles in Vi rginia,
but at least they warn you 01
that at the border. Maryland en
forces their speed laws. West
Virginia apparently doesn 't.
Pennsylvania certainly does
they had plenty of troopers out
taking radar readings, while
perhaps one mile down the road
(the PA turnpike), some poor
motorist was stranded and drs
playing a white cloth as the little
toll ticket instructed him to do.
The t roopers seemed more Inter
ested in mak ing money though,
and they must bring in some
great sum, for the f ine fo r doing
56 to 60 mph was $45.00! The
sign said " Radar lo r yo ur protec
tion," but it Should have read
" Radar for our profit,' Finally. I
learned that two-meter radios
can interfere with radar speed
devices when, as I drove by one
trooper taking readings while I
was in conversation on simplex,
the trooper threw his arms up in
disgust and walked back to his
car. This phenomenon nap-

pened severa l times-that' s
what they deserve for purch as
ing such shoddy equipment.

It seems that using a device
for radio detect ion and ranging
to entorce the speed laws is in
poor judgment, due to the na
ture 01 the system and possible
inconsistencies that might arise
from improper use of this sys
tern by law enforcement aqen
cies. Let radar be used by the
000 and the FAA, and let the
police and Highway Patrol use
stopwatches.

Until that day, keep up the
fight against government tnlus
tree. or this alleged government
for the people will become a gov·
ernment again st the people.
(People in Virgin ia should keep a
Kleenex box on their dashes.)
I ' ve done m ore dangero us
things than driving 70 mph. How
about you?

Marc A. Boone WD8ROA
Cincinnati OH

voo 're just baiting me.-Wayne.

I REVERSE RADAR RAP I
I am an avid reader 01 your eo

itorial columns and never miss

an issue. I am always checking
fo r the ret est informat ion that
you have about radar. I have
some informat ion that I think
you should tell your readers
about.

First, any crystaf .type radar
detector w ill modulate the re
turn rad ar beam, with a frequen
cy of between 45-55 mph, if the
radar detector is within 100
yards of the police un it.

I purchased an old "speeders
zer" radar unit at a swaplesl and
ran some tests with it on my
bench. I found out that the mi
crowave d iode in the radar de
teeter causes a "chopping" ef
fect and passively chops the re
turn beam up in little pulses.
(Signal comes in , diode con
duct s, shorts out waveguide, no
signal. Diode unconoucte. sig
nal appear s again , starts all
over.)

What this w ill do is that if any
one is driving normally, at a
speed below 50 mph. and pass
es a SQuad car, it will cause the
police radar to read 50 mph re
gardless of what speed the car
is going (provided it is going
slower than 50 mph).

The worst part about th is is
that the units do it even when

they are turned olf (since the
diodes require no power).

Please caution your readers
about this problem. I got a
speeding ticket because of this
problem and it took me 3 years
01 fighting before I got it dropped.
I threatened to go to a jury
trial, with a ll the press, and de
manded a test run to show them
that I could make their radar
read any speed that I wanted to
wi thout my car moving an inch.

The court OA said thai they
couldn't stand the publici ty and
didn't want the hassle of all the
people demanding their money
back, so they threw it out of
court.

Other people m ight not be so
lucky and have 10 pay th e line,
not realizing that their radar de
tector was to bl ame.

Ken Slate W91TW

Ripon WI

Troubtemeker.:-: Wayne.

I MONEY FOR SCHOLARS I
The Ed Redington Memorial

Scholarship Fund, established
last year in honor of W4ZM . has
continued to inc rease. It is

NEW PRODUCTS FROM HAL-TRONIX

HAL-TRONIX
P. O. BOX 1101

SOUTHGATE. MICH . 48195
PHONE (313) 285·1782

TOUCHTONI DICODIR KITS

HAL 567·12: sing le line In. 1Z lines out, complete with
z. stoed plated -through G- i O board and all

components . Uses seven 56 7's and three
740Z ·s $19.95

HAL 567-16: Single line In . 16 lines out. complete with

2-slded plated·through G-IO board and all
components; Inc ludes ZZ-pln eoge connector .

Uses e ight 567's and four 740Z ·s. (See con
struction ""tkle In April 1981 Radio &. nee-
tronlcs for comp let e wrjreup.] 569.95

TOUCHTONI INCODEI KITS

HAL lCD-I z: 3 II 4 twelve-character encoder utlllz ing the

ICM 7206 In tersll chip. Kit comes complete
with bot h LED and audio-coupled outputs

[speaker InclOOed). With aluminum anodized
case 5Z4,95

HAL ECD-16: 4114 si lu een-ch.arilct er encoder uti l izing

the ICM 7206 Intetsil chip . Kit comes com
pre te with LED Clnd eudfo-coepled output'S
(speaker Included). Wi th ercmtnum enodtred

case..; .. ·· ·· · ····· 519.95

1304 MH. DOWNCONVIRTlRS

Frequency Range ZOOO- Z500 MHz
Z304 Model I : Basic t hree-stage, less case

and connect o rs 549.95
Z304 Model 2: Three-st age , Includes preamp. with ene.cest
Cilse and connectors , 559.95

2304 Mode l 3: Wi th high-gain preamp. are-case case and
Conne(lors 569.95

The above models complete w ith hlgh-qUillity dril led PC boards.
all ereceronic componenes. etc .. with 15·p.<1ge manual.
Notc, Anv of the iI!>oVC, 'ilctory wired, $50 ilddltiQnal
r'owtn sur-ruts FOR THI DOWNCQNVERTERS:

Power supply kit _ I . tess case and connect o rs ,S 19.95
Power supply kit _ Z, 1n<lude'S case &. connectors 524.95

Power supply-.llrcildy built, cornplere S14.95
PARTS FOR THENTSC RF MODULATOR FORCHANN[LS 3. 4 . o r S.
This Is not a complete k it . The hilrd-to-get parts include
the LM-I889. the .08 mlcrohenry rank coil . the 7-14 m icro

henry .ldjustilble ccu. the 10 mlcrohenry Rf coi l. with sche
matic (no PC board ) as used In Bob Cooper's sereuue TV
rece iver. Real buy at 55.95

,",,.,,HQ '.. fOIIll"'.TIO..
OROERS OVER S20 00 WILL BE SHIPJ'(D POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REOUESTEO roll OfilOERS lESS THAN . "
S2000 PU ASE INCLUOE AOOIT'ONAL sr .sc FOR HA,..OLlNG A"'D MAILING (..Cl /
CHARGES SENO SASE FaA FAEE FLTEA c... (jJ. r L,--" .

"HAL"
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hoped that sufficient funds will
be recei ved to establish a per
pet ual scholarship in Ed 's
memory.

Many individu al and club con
tributors have indicated that
they expect to make annual con
tributions to the fund in order to
spread their ta x deduction over
a longer period. This is to rem ind
them that it is now t ime for thei r
1981 contribut ions,

Wit h the fund still short of its
goal , it is hoped that many
others will foll ow the lead and
make add it ional contributions
th is year and in coming yea rs to
ensure a sustaining fund for this
worthy cause.

Won't you help us reach that
goal? You may wish to suggest
addi tional contributions at your
nex t c lub meeting. Everyone
who knew Ed appreciates the
value of this living memorial to
him. Donations in any am ount
will be most gratefu lly accepted
and acknowledged. Send your
contribu t ions to: Foundation for
Amateur Radio, Attn: Ed Red ing
ton Schola rshi p Fund , c/o
Richard F. Vincent K3AO, RFD
#1, Box 230, Bryantown MD
20617.

Bill Mi11er K4MM
Fairfax Station VA

NEW
Extended
Double Zepp
Antenna Design
The Hy-Gain V2 is z-meter extended double zepp
vertic a l c onsi s ti ng 0 1 two s tac ked 5 / 8 waves
properl y decoupled to allow no RF on the coax
teecune. Coax connec ts to the decoupler inside
the a n tenna for c o mple te weatherproofing.
Mechanically the V2 has no equal. It's easy to
assemble and all e lements are corrosion resistant
6063 -T832 alum inum with rustproof hardware.
The V2 is a com plete antenna th at's ready to
mount on any mast up to 2" (50.8 mml in d iameter.

Two sets of 1 /4 wave rad ia ls and a c entered
teeccornt outtne rad iation at the horizon , not the
sky! The V2 and two competitors were measured
for radiat ion effic iency on a ground-reflect ion
ra nge. which was designed accord ing to IEEE
standard 149-1979. and the results shown be low
were conclusive.

.1146.00 I ts

Ir.d AAEA·) U

.1146.00 Its

In" CAIII·2I

T EL E X COMMU N ICAT IONS. INC

It 146-00 Mts

.. 3 16

The new V2 will equal or surpass the
electrical performance of any
competitive two s t a c ke d 5 /8
wave antenna. reg.rdles. of
gain s claimed or your money
b ack _Money-back limited to
30 d ays. tf not satisfied .
return to place of purchase .

TELEX ~"g·lIil;1l1
9600 Aldnch A... 50 . Mooo_ .., MN5~ U.SA

E..-ope 22.,,-- " . L~. 93200 St Deros. FIWlCe

Designed to ope rate from 138 MHz
through 174 MHz, the V2 obtains a
VSWR of less than 1.5 :1 at
resonance and has a 2:1
VSWR bandwidth or etieeet
7 MHz. The an tenna's isolation
from the suppo rt mast is 20 dB minimum .

PARIAH

I read you r ed itorial in the
June edit ion. I wi sh I could ex
press my thoughts on paper.

I ag ree with you on the way
the AARL operates. I am a mem
ber of ARRL and one of their
clubs.

What I want to know is where
is the courtesy and good tenow
ship the hams used to have? The
CBer has more fun and courtesy
than the hams 01 today,

If you are a novice you are ig·
noted and can't even ge t into the
clique. The ARRL has a maqa
zlne that takes an engineer and
a computer to f igure out. I
thought ham rad io was sup
posed to be fun and a hob
by-not engineering.

The li feblood of any orqenue
non is the lowly novice. Where
are the " Elmers " they ta lk
about? I need help and have
been ignored by the snobs in the
club. There isn't too much for
the novice in the magazine.

Your magazine is in plain lan
guage. Even if you ta lk about a
General class, you name the
person and not a lot 01numbers.

The hams are gelling rude

1'-- 1
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taken lightly. That piece of
paper you got from the FCC was
more sacred than your mother's
picture!

For those of you still read ing
this, it appears thai in the rate
60s the moral it y of the world
wen t through a change and, un
fortunately. so did ham radi o. It
wasn't just a normal generation
al Change. but a mutation . The
scenario lor a new ham now
goes something like; from CBar
to Illegal c aer. 10 a collection of
books and tapes wi th other
CBers, to a Novice license. No
more Elmer! The Novice rig is
now a T8-52O, a TH6 at 50'. and a
memory keyar. Then more
books, more tapes, six tries,
and, vo ila, a General license.
Once again the VISA card
comes out and, in no time, it's a
18-830, a 3K, a 70' tower, and a
processor. After th ree months
on 20 sideband, you have tbe
current breed of amateur,

" Hey, this OX station isn't en
a list, what am I going to do? I
pa id three grand for this ret 0

station-if I can't work h im, r.o
body will ." " You' re t ransmitt ing
on his frequency, you goddam
fcnct." " This Is my frequency."
It's sickening. The latest chap-

unique to nearly every other
form of human endeavor. Those
traditions are not being passed
along, causing hams to become
as sell ish and nondescript as
the rest 01 our soc iety. When
many o f us started in ham radio
we had an " Elmer." Typica lly he
was a middle-aged man who
tal ked softly, never worked
phone, didn't care much for OX
or contests, and encouraged
you without ever letting you do
anything the " easy way."

He made you study, rnekernts
takes , find your mistakes, fix
them, and sweat your tail off to
get a two-tube transmitter oper
ating. Along the way, he instilled
in you a pride and sense of trac t
non, a belonging, an obligation,
and a respect of ham radio,
Night alter night you would sit
on 7.172 trying to work 200
miles, while he was abl e to talk
c lear ac ross the country wi th his
200 Watts and tribander! Whe n
you told him about your first OX
contact, both of you lit up with
pride. When you wor1l.ed your
first contest and made 62 as in
48 hours, you fell like you really
did something. You did-you
paid your dues!! The pr ivil ege of
us ing the ai rwaves was not

RESURRECT ELMER

Ham radio was born of tradi
tions of fell ow ship thai make It

(Reprinted from the National
Contest Journal.'

Elmer is dead. That 's right,
fr iends, Elmer and H. Scratcnl
and l. E. Rapp appear to have
gone to the big Wouff Hong
meeting in the sky . To those of
you who have no earthly idea
what the last two sentences are
about, I dedicate this. For the
rest 01 you who have a special
place in your heart lor " The Old
Sock," 6L6s, and Blue Racers,
bid those days farewell , be
cause ham radio has evolved in
to the day of the Fox-Tango, the
green stamp, the 8877, code
readers, and " you' re in the log."
Before you throw this into the
trash can next to the commode,
let me tell you that I know every
generat ion in the history of man
has criticized the next genera
tion, and the younger group
doesn't want to hear any of this
rot, but, read on, because this
tale comes from one who isn't
so old and conservative, and the
scenario Is sad , to say the least.

1 1
and discourteous on the air. I
was told to get the hell off the air
till I learned,

I better shut up because I
could go on and on.

I enjoy read ing you r magazine
and hope to contin ue to do so.

Frank D, Windsor KA60PZ
Agoura CA

Franl<, one of the few benefits of
haying been a ham for forty
years is haying read lefters lib
yours for that same period. This
may be a new situation to you.
but old· timer hams have been
putting down beginners right
from the f irst days. I suspect
that the first ham sneered at the
second one as a newcomer. You
just Jive with il and try to find
someone newer to tal<e out your
own frus trations on. The bright
part of it is that only a small per
centage of the hams express
their insecurity this way... the
majority of them will bear with
your facl< of experience and help
you over the tirst tough days. It
is difficult enough to gel on the
airand have your mind blanl< out
completefy as to what to say
wilhout having some clown give
you the paria h trea tment.
Wayne.
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COM PLET E - ASSE MBLED AND TESTED - READY TO INSTALL - NOT A KIT

AMATE UR TELE VISION MICROWAVE DOWNCONVERTER

Tune s 2.1 Ghz.through 2.4 Ghz .

Preamplifier ha s 20dB nominal gain with a 2. 5 dB noise figure

Ou t p u t tune s TV c ha n ne ls 2 to 6, Output Im pedence 75 o r 300 Oh ms

Performanc e Guaranteed or you r mon ey refund ed , Full Yea r Wa rra nty

•
9
5

9
7

AMAT EUR S P.EC IAL $ 179.95 Including s h ip pi ng (U PS )

V ISA and MA ST ERCARD c ha rges a cc e pted , Ca ll (804) 489-2156 • COD's

Virgi n ia r e s iden t s please add 4% s tate sa les tax

Ava ila ble Separa tely - Full y Ass embled and T e sted

.....7 Preamplifier $59 .95 , Slotted Wa ve guide Antenna $29. 95 • Power Sup pl y $34.95

ELECTRONIC HOBBY INNOVATIONS 75 10 GRANBY ST . SUITE 207 NORFOLK , VA . 23505

$
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Tower shown is
The NEW Hy-Gain
HG-52SS
$etf Supporting
Crank -Up Tower

TH3MK3
3-Element
Trt-Band Beam

Antenna shown is :
TH6DXX
6-Etement
Tri-Ba nd Beam

Hy-Gain has
the right
Tri-Bander
for you!

Other Tri-Banders in the
Hy·Gain line:
TH5DX
5-Element
Tri-Band Beam

..

With the sunspot cycle nearing its peak.
and traffic on 10, 15 and 20 meters at an
all-t ime high, you need a tri-bandbeam
that really delivers. You'll t ind th at there
are more Hy-Gain Tri-Bander s on the a ir
than any other brand, and that says a lot!
A ll 0 1 Hy-Ga in's Tri -Banders feature
separate High-a, h igh-effic iency traps
that ensure max imum FIB rat io and gain
and m in im um V$WR on ALL THREE
bands . Hy-Gatn'e " no-com pro m ise"
con s lruc llon teatures ; taper-swaged
60 63-TB3 2 thick-wall aluminum tubing
for max imum strength and minimum wind
res istance ; a r ugged boom-to-mast
bracket that adjusts lrom 1'I." to 2'h" ;
heavy gauge, machine formed, etement
to-boom bra c kets that won't a llow the
e tements to tw ist on the b oom ; and
impro ved el ement compression c iampa
that allow greater tightening ability and
easier readju stment.
Hy-Galn's unique Beta -Match is factory
pre-tuned to ensure minimum VSWR and
maximum gain on all three bands . All
Hy-Galn beams are fed with 52 ohm
coax ial cable and deliver tess than 1.5 :1
VSWR at resonance.
Write for futt details todayl

TELEX. IJg-mliR'
TELEX CX)Mrv1l.INCATIQNS INC

.-3111 _""l:=~4"-'="~~

DX'ER,
CONTESTER,
or
RAG-CHEWERTom.. . balderdash! One tends

to see what one wants to see.
And, yes, all 01 those horrible
things you are seeing are there,
but they are not as prevalent as
you imagine . . . nor are they any'
thing all that different. Tom,
twenty years ago . . . betore
those awlul 60s... we had Dx
ers going out and lying up a
storm to get in to rere coun tries.
Some lied about where they
were and the contacts still are
all okay lor the League awards.
We did have a bunch 01 bad ten
guage .. . particularly in south
ern California ... but that has
died down in most parts of the
country. Pileups are the same
now as the y were twenty years
ago . . . fi lled with silly operators
lamming the DX station be
cause they can't hear him ...
fighting wi th each other . . . and
so on. Tom, f 've been at this hob
by for 44 years now and I hones t·
Iy see few changes overall. Oh,
hams are building a lot more
these days and more of them
make an effort to keep up with
technology than forty years ago,
but o ther than met I can cover
every compla int you have wi th
similar beels fort y and filty
years ago . . . back in the "gold,
en ages. " All you have to do is
read " The Old Man" in those
faded pages of aST to know

Tom Taorimina K5RC
Houston TX

ter seems to be that since ernpn
uers are now available commer
c ially that run live to ten kW, irs
morally acceptable to use one,
Befo re, you had to covertly build
a pai r of 4·1000s, and, somehow,
thai was immoral and unethical.

I sal in a OX forum recently
and listened to one of the top
OXped itioners brag abou t how
he lied, ch eated, and tnttrm
dated people to get to operate
from a semi-rare OX spot. Law
suits are becoming common
place in ham radio. Two-meter
FM is one step from channel 19.
I don't have a solution, but I do
know that I rea lly don't look tor
ward to turning on the ol d rad io
any more. Contests have fallen
into th e battle of th e bucks, the
unethical power, the poor oper
ating practice, and the lack of
the amateur spirit. I hope that
the Commission doesn' t get so
fed up with our problems that
they deregulate us into nonexis
tence. Pray lor the resurrection
0 1Elmer.

Continued on page 171
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Dave Ingram K4TWI

Eastwood VillaJle, 11 1201 South
Route 11. Box 499

Birmingham Ai 35110

Investigating Icom's 730
- quite a rig

I com's initial announce
ment of the IC-730 high

f requency t ransceiver cre
ated a flurry of excitement
among many amateurs.
Here in an attractive and
very sm all package was a
transceiver boasting numer
o u s feature s previously
found only in larger and
more expensive units .
Could the pint-sized gem
tru ly al ter one's thoughts
concern ing smal l-sized rigs
as " m ain station" units?
Ponder that question while
we take a closer look at this
feature-stocked unit

Prior to my acquisition of
the 730, I studied the ama
teur transceiver market
quite di ligently. I fe lt that
all-solid-state design was
paramount yet also desired
reserve rf output capability
for ease of mind when oper
ating high-duty-cycle
modes such as SSTV and
RTTY. The ideal transceiver
would also have an inter
face port permitting exter
na l microprocessor control.
Final ly, I wan ted a rig
equal ly usable in my main
station or in a mobile or
portable installation. My in
quiries during the1981 Day
ton and Atlanta conven
tions indicated the leorn

730 could easily handle
these prerequisites . During
the wa iting period for the
730 to become available
stateside, I ca refully moni
tored a friend's problem
with an IC-720. comparing
factory co ncern and re sults
against previous experienc
es with other companies .
The results were quite im
pressive: lcom performed
repairs within a two-day pe
riod and included extensive
written repo rts when they
returned the rig. Im portant
ly, telephone conversations
with l com's technicians
were always congenial and
helpful. The prospect o f
dependable service was the
final nudge to purchase an
lcom .

The Receiver

The 730's receiver em
ploys quadruple conversion
and a double balanced mix
er in its front end. That co m
bination (18-dBm intercept
point and .3-m icrovo l t over
all sensitivity) produced
one of the most enjoyable
receivers I've ever used.
Since band and power-line
noises often play havoc
with the supersensitive re
cerver in my other trans
ceiver. I " tee-connected"
both figs in parallel for

com pariso n. The 730 defi
nite ly received weak signa ls
with better clar ity and
readabil ity t han my other
unit. Wow !

Three tuning rates are
front-panel selectable on
the 730_The 1-kHz rate zips
from one band edge to the
other in three or four dial
spins, the 1QO-Hz rate is ap
proximately equivalent to
the Kenwood TS-130's, and
the 10-Hz rate (10 t imes
slower!) provides massive
bandspread for shak ing fin
gers.

The 730's i-f sh i f t is
unique in two respects: It's
tuned with a slider pot and
it reaJly works . I had ex
pected the rig's optional
passband tuning to be vita l
for my personal use, so I
was quite surpr ised and
pleased with the i-f sh ift's
ability to dodge ad jacent
c hannel interference. It's
great. particularly when
used in conjunction with
the receiver incremental
tuning . The optional pass
band tuning, incidentally, is
im pl e m en t ed when t he
730's optional narrowband
i-f filters are installed.

A dual MOSFET rf pre
amp which provides ap
proximately 10 dB gain is

front-pa nel selectable. This
f lexib il ity, w hen used in
conj unction w ith the in ter
nal noise blanker, allows
me to enjoy operating 20,
15, and 10 meters when my
other rig is purely over
come with noises. Too
much gain can, indeed, be
more detrimental than not
enough gain - in any rig.
The 730's noise blanker, in
cidenta lly, can be switched
between wideband (li ne
noise and woodpecker) and
narrowband (ignition and
pulse noises). The fast agc
in most transceivers is too
quick for my use-they
pump and drive the Smeter
wild . The 730's age, con
verse ly, operates smoothly
on either slow o r fast age .

A l l the new WARC bands
are, naturally, included in
the 730, although 160-meter
coverage is omitted. WWV
reception is provided in the
H)-MHz band.

The Transmitter

Since I'm actively in

vo lved in ful l-duty-cycle
modes l i k e SSTV, I ' m
sq ueam ish of solid-state
finals w hich strain to pro
duce full output. The 730,

Continued on page 181
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10MFM
------RX & TX--

Join the fun with the grow
ing activity on 10M FM! Ex
tended 'superior' ground
wave contacts; local Re
peaters ; Remote /Lo cal
Bases and Mobile for Na
tionwide or Foreign DX. All
with the ease of 2M FM!
A Complete Data Package
is now available on both
complete systems and
boards-all commercial

10M FM Repeaters, Remote
-Bases, RX & TX Boards Now-...
Available!

quality. Call or write
more information today.
Our Repeaters and Remote
Bases are basically made
up of 2-SCR1000 Main
frames, complete with a
VHF/UHF Link "built-in."
The 10M FM Receiver is
"Super Hot" and " Super
Sharp." The Transmitter is a
35 WI. unit with beaut iful
audio quality.

SPEC COMM REPEATER BOARDS & SUB·ASSEMBLIES

C.II. or
S.nd to'
0.•• Sh...,1

1DM ALSO
A VAILA BLE
S.. Aug. 73 Ad.

TTC100 Touch10n.-

9~r.

'14,," M 4f 14I'(&II!

PCB·1 Xmt, . Power Cont~ BOIIrd
e FOf SCTI 10 Of SCT.l0 E.ci'.,
. V_ B + lo conlrolPwr. Ou1
. S wllChllbll HI, low, Of MId Pwr. out, IocIIIy 01'

.emoIelyAdJ. ........

SCT110 Tr.n,mltt.r A".mbly
e s c r, 10 moufIled '" stlle/ded houa",g.
" S. me .a usad on SCR1000.
e ComPle le ly ISsmbld. ",' F.T c.p., 50239 conn.
. 7, ' 0, 30. or 70 WI. unil

• 3d'\l'I ON. J dt9>tOFF c:on"oIoi. S"·>gII~I.tvnc.

" on Or. !o p' ,onl if2 luncl'ons (2 d'Il'!S ONIOFF e.chf

• Cin be u5ed 10 oull ,n i ,el.y l"gQer 1000'C elC
• T 1 p .c ;o ll ~ us~ 10' Rpll ON/OFF HIILO Pwr

p l ON'OFF Patcn Inn' b.uRes ei IIC
• S Ii b 'e an, . lal5.n g de5 'Qn !l5 L,,,, ,' on itccns
• FOf "'dd I Func:I'onl.SI- "ll<l e ':Pitr'," n c ' 8oI,d

SCT410 XMTR. ASSY.
SCT110 VHF Xmt,'Exclt., BOIIrd

. 1 01 10 WII Oulput 100 % Ouly Cyele'
I ln llnt" V$WR pi"ool.
I T.ue FM tOf .'C.•0010 qu• .,ly
. o.. ill"ld spec:ihCllUy 'Of conl,nuou. 'ptr _ .

. IC• . VIfy 10", In " . h rl" l'lOise ."'

. Spullou. ·70 e e Hllmon'c. ec e e
e Wlth .0005 "10 . 111.
.'''·10 30 WI. "'mp bo."d' 1"1••1$I"", 3 sec: lP

Fill., & ,.1. pw,. !l8nso, . 1"'70 1S WI. unll .11-0
...II.blI.

CORP.

lII.pul... T_. Conlrol Id' ._FDrSCR100014000
• CTC1l)l)'1D2S0 0ftIy
TIII...·1 ..CourtelyT_'..p..... IOIrd
• PuIS o ul • Ion" beep .p•. I eec. afl,,' RX sig

drOPS-lhua .Uow lnllllm. lor tH".h"r•

• Rea"ls T.O. Time' . " .. "blip"
TMIII·1 "Ken:hunll.. Kill.... Dr "TIme Oul W.mlng
T_~ ed.

.FOf One ol . bcrf. 2lunclion. ~SCT410 UHF T,.n,mltt.r Bd. 0' Assy•
• " K" rchunk. r Kill.... p,ewldlS i'dl d" l.y ro-tc e •S1m,I., '0 s en '0 10 W,. nom

Me.1 to' ,,,,,,. / '11" . CC".. "' u' o-R.sal ..l end O. I.!:.~. '
aoo. ~1"'- ' . ..... U w i Of w /() as-It $upIr HlQh S1.Ibt ltty

' T.O. W.,ning Tonti pi"0¥l(\H • ..."ng " w. rt>1e CryII.1~
lontt" ' PI . 10 Me. _ IOf. ..time oul ."· .....-40 )6W, 1ftIn. UHF~. ed. . ....1 SlnIL.

PSM·1 Reputer Power Supply Mod Kit

Fl·6 Rcv,. F,ont·End Preselector
. e HI 0 R-.IOJS .ilh lo-NoiH T.....I. IOf Amp (2M Of
22O "'H~

• ""-'On .. _ h II fllKllOn cot houl.." t>ancr • .,...1.

_oulltle .._ I los. ' Col" oUeon De used '"5'e~ oIl;or~

e ,pensnte Ci ." y loI'e<5
• Eu,_y helplu'" s ,'eS,.,,' h m;ony ""Irby VHF !,"nSm"

" S 10 "M,,,-ouf ' !~ '()IJI ·oI·blnd· soonlis
CTC100 Rptr. COR~ U.
• CompIel . solid 1. oontrol tOf <pl' COR, "Harog"

Timer. ·'TimlI-OtlIH Ti TX Shuloo-,yR_ 1. "Ic .
e lnc ludes Inpul. &. Ovtpul. IOf I)Ilnel controlS &. I.mps

PRM200 Power Supply Flit...
capiRegul.torlM.t....ng BOIII'd

..... uSld In Ih. SC R1000 • • m.ln pI-tI 01
13.evDCoaA Pwr. Spfy.

• Inch,." ''',000 "F Fm.. Cap, Reg , IC.no OJI_
Tr.ne., Vil M.t...hunt••nd Cli pot • .

• Requires Xfm, ' . Br. ReCl ., Pus Tr.IHeat Sinh (Optiona I
Meter) , fo' complete s upply

10M ALSO
AVAILABLE

Till•• ". "'0/.";0,,"1 '·Com",,, ,.; i. ' G,.d." UII;It -De.i"IIN for £21'8"'8 £""'Ollmll"" ( - 30 10 + 60 · C/.
All equipment .ss.mb~& t.,ted. For 2M, 220 MHz & 450 MHz!

RPCM Board
eUNd _ SCAP boaId to pi"ewide "Re¥e< n PIlch"

I no L.nO l,ne conirOI 01 Repei'e r
e Incl uO.s l. no lone "i n5\l. e" nll c"CU' ''y

SCR200&
SeA 450
BOARD

SCR20Q VHF A.cet...er BOIird
• Tol.", H_ AlP.IleN Dftjgll '
• • POIt front End fllr .. wid e (lyn.mlt

r'I"IQl'_ 'lIducn ~Ioad. spurious Rnp ..
I',,,,

• Senl. 0.3 "Yl12d8 S!NAO Iyp.
IIStl. ..,8 • • ' .S KHl . -13OllB. :ao 3OKHl {8

Pole Cry.lel .. 4 Pole Cer.....c: Fit••
. "S Mel..' [)j .crlminalor .. De¥laUon Mil . Out ·

p....'
eeoc. l ud lo Qu.llly! Fait squelch! wlO.OClClS %

Cry"ll. C'S",,.., SII,rp " IF FlU. "'0 , vIII.}

SCR200 AKel".r A••embly
• SCR2QIO mounlld In Ihlelded hous'ng
e Complellly ..mbld .. ,..tId, ....IF.T. elpl,

S023i conn.
• ,6,s used in me SC R1000. Ready to d rop into you ,

system' H/gh Recommended'

SCR450 UHF RecelYer Bd. or A••y.
• SlmUAr 10 SCR200, Uellpl 42l)..<l70MHI

• FOf SCR·l 000 Of SCR..aoo
~.FteplIC"Oertoroglon PaM Tr·-1DtMftPo I d

\\e1! te/,.0iht'1
seAP Autopatch Board ~ . lnchlClll .... 0 ' " fOll. ''Crowtler"' s/'lu1.

• P1ow_ I n be-Ilc: 1UI0000ICh lunclions oo-n C/fc:uil.
es.c..,. 3 Dlgil Accn., 1 "'u.. On-OIl tuncllOll. l Comple,e hi!. wlus-emblld PC boa'd S19~

"'udlO ...OC; BuU1 -ln " .....; l1c. Buultlul"'ud lo ' + SJ.!iO shlpp,nglhlndllng
.1)1 InI'Ilb/1 bd. • 110 .".1I1bie
IW.ll" e11 I1IOf dIt.lIl.nd . CI.I. __

ID250 CW ID • Audio MIK.' Bo.rd
e ...dIUIl.bl. 10 '0<>1. 'PIed. I...i. llm,~ CyC I.
... Input "'F M.... &. locll M,c amp
• COR ,npul & .ml,. hold c ucu,l.
eCMOS logIC, PAOM""""OfY-~ I),ItJch.n~1

• UP to. d'U......t 10 C""n~I. '

• Many Olher I"alures. Fac lory Pf<)g r. mmld

COMMUNICATIONS
,,,qUi'• • bou' 'au,plu,' 2M .. 220 TX ."rdL 'I. Prlc.r

----------'I'Norristown. PA 19401 • 12151631·17101-------- ""
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2-3-4
ELEMENTS
OR MORE

°TRS 80 1$ '

r"'J'51~'ecl lrado:
ma,~ <It hl'Ml,
C"'IX'''''on

RF shielded , 9·18 VOC or 110 VAC With optional
MFJ ·131Z AC adapler, $9 .95.

Requires fRS-8D Model lor . with at least
16K. Program supplied on cassette tape.

Order Irom MFJ - no OOIigati(ln. If not dellgllted,
return wi1hin 30 days for refund (less shlppmg)
One year unconditional hardware guaranlee.

Order loday, Call loll tree 8006 47·1800. Charge
VISA, MC or mail check. money order lor $99.9~

plus $400 shpplng am ha~llno Ordet MFJ·1210
lor fRS·80 Modell Of MFJ·1212 lor Model II!.

Enjoy CWoSee dealer or call MFJ today.,
Call 601·3235869 for technical information. or
der/repair status. Also call 601 , 3 23 · ~ 869 outside
continental USA and in Mississippi. .,.7

M~ •ENTERPRISES,
....., INCORPORATED

Box 494 , Miss issippi Slate, MS 39762

SUPER QUAD
KITS

-.........• •. -.....

Spec..l Instrucl io n Manu..,1on

K iril 's " Supeo- OuMh" $2.75

• 2 3 4 ELEMENT TRI BAND
101520 METER AMATEUR NET FROM $258.68

• 2 3 4 ELEMENT DUAL BAND
1015 OR 106 METER AMATEUR NET FROM $150.42

e 2 ELEMENT 40 METER AMATEUR NET $523,50

e VHF 4 ELEMENT 2 OR 6 METER
AMATEUR NET FROM $98.75

AVAILABLE IN A COMPLETE
RANGE OF KITS

. ' J CW COlll'UTIi UIT,a ' AC&

... •• If1I:I

TRS-80* I, III OWNERS:
Send and receive CW with MFJ's new CW transceive pre
gram and interface. Just plug·in interface, load program and
operate. Gives you Tri·Split screen, 3295 character buffer,
10 memories, "Fist Fixer." All you need 10

send and receive CWo

HIGH STRENGTH
FIBERGLASS

fRS·80 Models I anll II CW Transceive pro·
gram ancl interface ets you send and receive CWo
No mod,licallOns to rig or computer.

Tri-Spfil screen tor receive. transmit, message
index . On screen nansmnrreceve "L EOs··, trans
mit speed indicator, "Fist Fixer."

TRANSMIT: 329~ character (or more) buller.
Preload buller while receiving rransmn when
ready. Ten 199 character memories. RepeaVlink
memories. Erase character, buller, screen, 12·55
WPM. Store 2200 characters lor group practice.

RECEIVE: Adlustable " f ist fixer" helps 10 copy
poorly sent CWo Sell adJust ing to 100 WPM Re
turns 10 receive when transmi t buller is empty.
Store up 10 5 screens 01 received CW

HARDWARE INTERFACE: Plugs between ng
and computer. NOise limiter, 4 pole active band
pass l ilter, post detection liIter, tracking compa
rator. Keys lube or solid state rigs. Tuning, trans,
mil. ON LEOs. 6x1J/.x3 Inches. Aluminum cabinet.

~-Q..~

Small. rugged, hgnlW!! .gnt,
weame. plool

Replaces cenI.... nsulalO1

Ha "CJeS "A legal~

~ ancl rroe
$5.95 w~" SO 239 Conneclor

HI·a ANTENNA
END INSULATORS

HI·a ANTENNA
CENTER INSULATOR

........~

$10.95

Rugged, lightweight, injec
tiOn _ 01 lop quality
malenal, w ,th high CSiItIeC
IRe qualltoes and ••cellent
IfII'Nlherability. End in$U1a
10f$ af. constructed ... a
spiral unending fashion to
permit winding 0 1 loading
calls or partial wind ing fer
lur.ed t,aps,
M ay be used 100

• G"", _e 51'"<f1 ,nSulal"'s
• EfI<l Of CE'f'ler nsuI.iItOlS IOf

ant..,..."" s
o Const' u<;l 00n 01 anlenna 1Oad

"'9 co~s or mu!Hlancl traP'>

• For " ,poles, Vag 's. e ve-teo
vees & dout'e ts

• ReplaCes cern", ,n'uJato<

• PuiS PCl"'e< on anle<mil

• BtoadbaflOed 3 ·.w UHl

• Small.~l~ a""
weatl>ef'plool

. 1 1 Impedance ,atlO

• For luU If!Qal powe' and Jl10Ie

• Helps ellm ,nale TVI

• W~n SO 239 connec1or

All prlces are postpaid USA 48
Available a' YOU' favorite dealer ()( OHler direct I rom

All ;o.,IOIfIMSa.e oc:HnPlete w,lh • H I.(J BaJun Of HI.(J
""1_CeI"Ilet insula tOl, No.1••"'en"", "",., cer·
am ic insulators. 100 nylOn anlenna SUp(lOrt rope (SO
models OI'Ily 50) ,.ted rOt fuli lega' power. Antennas
may be u8ed as an In," rted V al'\d may also be used
by MARS 0' SWLs.

$11 .95 pr
510.95 pr

-H I -Q B A L U N

........... .. s .. ...adaobIe ""'II 81'1I...... oroers
Nybl guy rope~ ,.. 100 feet $3..t9
Ce'ilINc (Ouglxw .. Typelant....... InsulaIOf1; .10 pr
50-239 ct>P conned"" .55

DIPOLES
. ,t>< HI_D

" ,el WIn< C. " H N-, ..~ U~~ ... ·O ....lI.... _ kA.UOOl-"'" ..." ,., .,." $24.95... «l.15 .. "" 21.95
~,. eo 33 24,95 ,."
~" " " "" 1995
0·10 ro " "" 1895

..."""......_.
S"'" 80.15 so 31.95 27.95
soao .. .. "" 24.95---"'."', 00.40.20.10.15 '" "" ""- " «1.20.10 .15 .. "" """""" 1'J.~ 15 "" "" 31.95
eo.... 40,20,15 .. "" ""0__...... ""y."_ •• In<...... ,. so_.

eTelephone : (20 3) 526 -532473 Ferrv Rd.• Chester . CT 06412

KIRK ELECTRONICS DIVISION
VIKING INST1l.UMENTS, INC.

-

WRITE FOR FULL INFORMATION , PR ICES 00 NOT INCLUDE POSTA GE .

PRICES AR E SUBJECT TO CHANGE .Van D••lfO ' In q u.'If'S l",,, teod

Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121
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KENWOOD Tl-922A 160·1 5ml inearAmphher 2000 walls
PEPSS8, 1000 watts CW, RTTY, Two J.500ls. tuned input,
80 walls drive AlC, blOWN wllh autcmanc delay, lully
meieec Size IS"?"" • 7!-t"h • 16' "d. 'Nt. 68 lbs.
RegUlar S1199 - Sale Price $1069

MIRAGE B- 108 SoIIl1 Stale VHF Po..el "mpllher wllh blJll
10 s'IlIlchable IOdb galnl2.5dll NJ, 1€Ctlve preamphher
Fa! 144148 MHl, 5·ISwin/80w oul@ 10.... Operates
with as litt le as lw. 1·2win gives IS-3Ow out. l inea! .tor FM,
CW and ssa With euemar or automatic IOlemal relay
keylOg ,,'Ih adjustable delay Size: ~"" • 3"h x 8"d 'Nt
3 Ibs. Req lJre5 136 Vdc @ 11).12 Amps
Regular S179" - Sale Price $159"
MIUGE 8-1016 Smuertu B-108, erceot 50ISw1O /16Ov.
nominal out @ lOw; 1-2w 10 gives 30,GOw out. See:
SllI"w x 3"h x It'd, WI. ses. 116 vee@ 20-2S Amps_
RegUlar $279" - Sale Price $249"
MIR AG E B-JOI6 Same as B·1016, excepl rale<lI5-45w
IA/ I6Ow out@ lOw Input ReqUIIe5 136 Vdc @ 2Q.25A.

Regular S239"· Sale Price $209"
MIRAGE 0-1010 430 10 450 Mhl All Mode Ampllfier S-ISw
in/ IOOw out @ lOw: III' 1n/2Sw out 311' In/7Sw out. Sue
3"h • S'~"w ' 12"d 'Nt ,S Ibs IJ6 vdc-

Regular S319" - Sale Price 5289"

MIRAGE 8-23 All mode Solid Stale VHF Po'lll€r Ampiltl€l
lor Hand ·lleIds &10'111 PO'lll€1 FM/SSB tonsceoers FOI 144
10 148 Mffz, lOOmw to 5w In/ lOw out@2'II,Rfrelay $ln:
4,.,w • 2 ;~ "h • 2'.."d Wt I'.. fbs. 13.6 Vdc @ S Amps_

Regular S89" - Sale Price $79"

VISA

• •

ma ster charge
, " .

•

-..
"00

ORAlE L-7 lGO·15m linear Amphfler , 2000 watts PEP,
SSB & AM. 1000 watts CWoRTIY, SSTV: connme usduly,
Two lSOOZs, 100 wallsdrive, tunedinput. separate power
supply. lul ly metered. RF wa ttmeter, adiustable AGC, 2·
speed fan & bypass switch. Sue: (rl) IJ ii."w ' 6\l·h
• 14" "d. 271bs: \PSI 6!l1"w ' nn • II"d. 42~ lbs
Regular $1 330 - Safe Price $1149

Inc ludmg (2) 3-SOOZ lubes

HENRY 2K Classic 8O·1~ Linear Amplillef 2000 warts
PEP SSB· 1000 watts CWo RTTY &AM Two Ermac l500Zs.
80-1 50 watts drive, tuned input. Ale CirCUlI. heavy duty
power supply. fully mete red, air cooled, llUlIl·in antenna
relay_ see. 32~·h • 161h"w • IS"d Wt. 1 25 111~

Regular $1 295 - Sale Price $1229
HENRY 3K Cbssic: 8Q.ISm linear Ampllher All oIlhe
famous Henry ampater teatcres. a rugged 8877 lubt,
rugged heavy duly power supply components & special
anten na relay lor se mi break-rn c:w T8nlatl~." $2695

...-
••

Order now as quantities are lim ited & prices subject to cllange
without notice. Send Check, Money OrderOf Call TOLL FIlEE and use r-:::lii
MASTEIiCARD or VI SA. Prices DO NOT include Shipping Charges. I.
STO llE HOUIlS: Mon, Iues, Wed & Fn 9-5:30: Thurs 9·g (Las Vegas
9-61: Sal 9·3 • Milwaukee WATS tine 1-800-558-0411, open IOf
orders unbl 8 pm COST Monday tnru Thursday.

• N{"w from DRAkE 

DRAKE l -15 160- 15m bnear Amphlier 1200 watts PEP,
SSB, 1000 watts CW, AM, RnY s SSW Single 3-5001, 60
watts drive, tuned input Built -In po wer suppl y, relative
po wer output mdicabon, adlustable AGe, 2-speed fan &
bvpess SWitching Sue 13"·w • 6'o"h • 14I' "d. 42Ibs.

Regular S81 9"· Sale Price $729"
includ inc 3-SOOZlubt

HE NRY 1KO·5 SO-15m unear Ampldlel 2000 watts PEP
,nllUl l200w PEP nominal output on SSB. 1000 eatts r:N,
RID & AM TW1I EJm.K 3-5OOb. 100 watts dltv!. tuned
Input AlC. lltavy <l ut~ polI'f'r supply, lull melermt buitl1f1
antenna rtlay Size: IO~-h • IS"", • IN-d. WI 621bs

Regular S945· Sale Price $895

HENRYIKD·!. BO- 15mlinear Ampl ,her 1200w PEPmput,
700w PfP nominal output. Single Eimac 3-5001. tuned
Input Ale. ccoservanee ra ted power supply. built-In
amenna relay Size: 8""h • \ -4"l'II • IS"d,48 1bs

Regular S695 . Sale Price $649"
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Dealers Inq u iries Invited

• ANGLED REAR SHELF
• A LL PARTS FITTED

STURDY CONS TRUCTION
WALN UT o r PECAN FINISH
Floor space: 3 9"w by 30"d.

Also: 51"w by 30"d - $ 192.50

Sloping lront for easy viewing_ 6.2.3"
Order from MFJ and Iry it - no obligafion. If

not deltghted. return It wifhin 30 days for refund
(less shipping), One year limited warranty by MFJ.

Order today. Call toll free 800647-1800, Charge
VISA, MC or mail check, money order lor $32,9 5
plus $4,00 Shipping/handling for MFJ 102 .

flirt lhis new imprned MFJ digital clack 10

wott In ,our slink. Order lodICY~. Iil~

Call 601 _3
1

23_5869 lor lechntcal ,nlormallCM'l , or
der/repair status. Also call 601 -323-5869 OtII~e

continental USA and in MississiP91. "...H

MFJ ~~1~~~:~f.foS.
Bo.. 494. Miss issipp i state. MS 39762

at last - everything at your
fingertips / / /

Bring ORGANIZATION &
CONVENIENCE to your
HAM Station! Eliminate
clu tter and provide lots of
space for everything you
n eed - Tuners, VFO. CW
Keyers, Filters, Telephone,
Log Book, Etc...

'16450

,

•••

neere Equipment
N O T In cluded

F.O.B. Culver City
(CA Resid ents add 6% sales tax)

A Finely Crafted Piece of Furniture
With a REAL Purpose

NEW MFJ·102 sOLIe STATE

24 HOUR DIGITAL CLOCK
Switchable to 24 hour GMT or 12 hour format. ID timer.
Seconds readout. Bright BLUE .6" digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

Switch re 24 hour GMT
or 12 hour formatl

I D rime,. S econd. read ou t.
Bright BLUE . 1$ Inch d lgil • .

Now you ~an switch t. tither 24 hour GMT
time Of 12 hOlIl lormat! Double usefulness.

Swilchab!e "Seconds" readout for accuracy.
lD timer. Alerts every 9 minutes after you tap

me button. Also use as snooze alarm.
" Obser..:d" Iimer. Just star! clock from zero

and note end time 01 event up \0 24 hours.
AI,"", For skeds reminder or wake-up use.
SyntltrDninbie wilh WWV _
Fu l/Slaw sel lHIttons lor easy seiling.
81g. bright, blue digits (vaclJU'fl lIoorescentj are

0.6" for easvcome eses. across the rocm viewmg.
l ock hlnction prevents rnissetting.
Operates on 110 VAC. 60 Hz (50 Hz wllh

simple modificat ion) , UL approved
Handsome styling with rugged black plastic

case with brushed alummum top and front.

Call : (213) 837-4870 or Write for Informa tion

S-F Amateur Radio Services
4384 Ke stone Ave., Culver City, CA 90230

OPEN A T BPM EST
CLOSED AT BPM PST

IF YOU DO NOT SEE
WHAT YOU WANT ASK

ORDERS ARE POSTAGE PAID
COD_VISA_MASTERCHARGE
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John Ackermann AG9Vn
73 Mag31ine Stall

The Complete Idiot's
Guide to DX

The Complete Idiot's Guide
to OX" by Stuart Gregg
NF4Z, Bash Educa tional Ser
vices, lnc., 1981, PO Box
2115, San Leandro CA 94577

M any hams think of
OXing as a part of our

hobby that o nly the el ite
can enjoy; reading the vari
ous OX co lumns and news
letters leaves the impres
sion that the o nly way to
work the world is to have
giant antennas atop gigan
tic towers and to run the le
gal limit and then so me.
And even if the hardware is
available , the expertise
isn't. OXers keep their se
crets to themselves and
speak a st range language of
their own for which tra nsla
tors are hard to find .

The recent sunspot peak
produced a lot of new OX
ers and reduced the number
of people who thought that
a monster stat ion was a
necess ity for successful ox
ing, but the lack of informa
tion for the newcomer still
remained . Now that we're
on the downhill side of Cy
cle 21 , It' s even more impor
tant to learn the tricks that
le t the big guys work the
rare stuff when the sun
spots aren't helping.

Nowadays, most budding
Dxers learn by doing, and
the process is sometimes a
very unp leasant one for the
rest of us in the pileup. The
rea/ lids are enough to keep
us busy without having also
to worry about ops who
simply haven't yet learned
any better. It's not the new
comers' fault-the prob
lem is that there just
haven ' t been any good
boo ks that provide enough
information in one place to
allow a begi nner to jump in
to the fracas without fear.

The lack of ox textbooks
won't be a problem for
long. At least two new
books aimed at the fledging
DXer have been published
rece ntly. One, The Com
plete Id iot's Guide to DX, by
Stuart Gregg NF4Z, is quite
good if you take the title se
riously. It is a guide for the
total newcomer to OXing. If
you 've worked 200, or even
100, count ries, you won't
find much new he re, but if
you've just stumbled across
your fi rst pileup, The Com
plete Idio t's Guide to DX
will tell you what's going on
and how to make the best
of it.

Author Gregg starts from
the prem ise that the reader
has never wo rked a DX sta-

t i o n before and goes
through a step-by-step de
script ion of how to make
the contact. He describes
both the trad itiona l method
of DXi ng and the more re
cent innovations of DX nets
and lists. He wisely avoids
getting involved in the con
troversy over these meth
ods, and instead limits his
comments to the mechani
ca l details of how lists a nd
nets work.

The Idiot's Guide con
tains a lot of good, solid in
for mation for the beginni ng
DXer. It also has some prob
lems, as any first edition of
a book covering such a
complex subjec t wil l.

The book's d iscussion of
stat ion equipment attempts
to po int o ut that modest
antennas and med ium pow
er will do a good jo b, but
so me of the anecdotes
Gregg tell s us leave the dis
tinct impression that it's a
lot more fun to have a Cali
fornia kilowatt. G regg
poi nts out the advantages
of CW operation but misses
the ma in o ne-that a " lit
tle-gun" station has a mu ch
better chance of getting
through on CW than of bat
tl ing through the QRM on
phone. Although the book
admitted ly is not about

antennas, it wou ld be nice
to see so me hard informa
tion o n s imple antennas
that wi ll work OX. Suc h
creatures do exist, but the
thrust of Gregg's d iscussion
is simply that if you can get
away with it, b igger is bet
ter. Tha t' s not much co m
fort fo r those of us who
can 't get away with it!

These are minor, perhaps
philosophica l, problem s.
But the re a re some things
that a book o n OX must
have that this o ne doesn' t.
For example, the re is no
reference to the impor
tance, nay, the absolute
nece ssity, of using GMT (or
UTC) time on QSl ca rds.
The sad fact is that if your
ca rd doesn't carry the right
time, in the right format,
you are very unli ke ly to get
one back from a OXsta tion.
Anyone who's ever handled
cards for a Dxoedinon or
contes t can vouc h for the
pain that it is try ing to find a
QSO fo r which the time
isn' t accurately shown o n
the ca rd.

The listing of o perating
events incl udes severa l
sma ll contests I hadn' t
heard of before, but misses
both the IARU Radiospcrt

Con tinued on page ' 79
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MFJ-311, $49.95. Like MFJ 31 2 less WX banll.
Older IrDm MFJ and try It - no obligation. II

not delighted. retum It within 30 days fOf relund
(less shippmgl_ One year unconditlooal guarantee

Ordel lGday. Call toll free 800-647-1800, Cl\arge
VISA, Me or mail check. money order lor $59,95
10! MFJ·312. $49_95 'or MFJ-311 plus $4.0 0
each ShiDPinr)/hand ling.

Enjoy n etting potice n d lilt u ls, order now.

; I I

Call 601-323-5869 lor technrcal mtomatron, or
der/repair status. Also call 601-323-5869 outside
connnentat USA and in Mississippi. .... 47

M~ .ENTERPRISES,
....." INCORPORATED

Box. 494, Mississippi State. MS 39762
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NEW MFJ·312 VHF Converter lets you

HEAR POLICE/FIRE CALLS
and Weather Band on 2 meter rigs. Covers nearly all FCC
allocated police/fire VHF·hi lreq. (154·158 MHz). Direct lreq.
readout on synthesized, VFD 144·148 MHz FM rigs.

Scanning rigs become
polieelfire scanner.
Direct freq. , ••dour on

.ynthe. /zed .nd liFO rigs.

$

Now with weather band coverage!

NOVEMBER SPECIALS
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Hear u citlng police/fire calls, weather band,

mari time costal and more on your 2 meter rigl

SCanning rigs become police/fire scanner.
Tills Ingenious MfJ VHF Converter turns your

synthesized or VFO '44 148 MHz fM rig sue a
hot police/lire recever (154-158 MHz) wilh eeect
treouency readout on your rig.

Receive weather plus more on 160-164 MHz.
Feedthru allows ,imu",""ul sunning of both

2 meters arx:l poliCe/lire band . No missed calls.
Enjoy .1 benefits 01 your rig such as squelch,

excellent sensitivity. selectivity. stability, limiting.
AM rejection. fQf handnelds ,J2Q.

Two MOSFETS (Iuned RF amp, mixer), bipolar
crystal oscillator gives excenent performance.

BYlUln/off switch allows transminlllQ. Won'1
burn out if you transmit (up to 25 watts) With
converter on. l ow insertion SWR,

SAVE $400
IC·2Kl 160- 15m soho.state hnear am pliher Broad
banded. notomngmctudes new10 & 18 MHl bands
SO-SO walls drive. s.oo watts ncmmat power output
SSB (PEP), CW & RTTY f ully protected lmais lno
vacuum lubesl. healppe coohng system. f ull meter
109, automate hands oN band SWltchmg when used
With IC·720A Wllh separate 40vdc/ 25A power supply
lor 11 7v/240v Ampl ifier: 4''1''1\ ' 9\i"w ' 12"d. 15
lbs Power supply_Same as amplifier bul30 Ibs

Reg. $1795 - Special $139500

10 MfIH modlfiation kll SI S"- -

I VISA" .1

AMATEUR
ElECTRONIC SUPPLY",

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216

Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-5195

Nationwide WATS: 1·800-558-0411
AU ..."",11 S_ 1n: Clearwater. Fl 

Or lando, FL - Wlckhlfe, OH - las Vegas. NV

SAVE $90
le-551 AImode.mlCroprocessor tol1t,oIltd 6m trans
ceiver Covers SO· SJ999 MHt; SSB. fM. CW & AM
V~ r1~ ble output 1·10 wa tts. 6 digl l d.spl~y . 3 memory
channels wltll vanahle sun speed DlI~! VFOs, nose
blanker. 13.8vdc & 117v~c supplies buut.m. hand
mcroptone 4'''· h x 9... · '11 x 10'''·d. 14 1b

Regular $479 - Special $388"
IC-551 "'(Tf">_;~;

0: ·106 fM ~d a ptOf " "." .. SAU S1 1~

R I07 vox unll... SAlE 49"
EX·loa Passband tlln lng/ Rf processor.. SALE 94"

SAVE $130
IC·5510 same as 551 but ou tput yarlable 1·80 watts
ReQl/lfeSopllonal Atsupply [X·I07VOX and 0:-108
passband tllnlng/RF processor budt.m. 1l8Ydc/15A_

Regular $699 - Special $568"
IC-;5 10 1Il"( (>, ,,,,it><, :
PS-20 lOAACpower supply SALE$199"'
EX·I06 fM'l1aplOf SALE II~

QuantitIes li mi ted. prices subject to cN rce .,thout
notice Don't miss outl ·ordel nowdirect 110mthlu d
Send Chetkor Money Order. forpromptshipment ,call
OUI TOll f RH number and use MASTERCARD or VI SA;
pIlone COOolders O.K, '01 UPS shipments_Special
Prices do not incl ucle shippinc eN II's.

tf ~J IICOMI
• Sp •
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Eyeball QSO with Radio RSA

''0

roam free and w ithout dan
ger of being shot at by hunt
ers. Listening to this fasci
nating program got me in
terested in seeing all this for
m yself. It w ou ld certain ly
be a switch from the usual
Florida or Caribbean island
vacation that so many of us
from the northeastern part
of the U S aim for in the
winters.

So here I was, a few
m onths later, being driven
through the streets of lo-

ISo 180

Th is grea t circle map indicates the general broadcas t d irec
tio ns for Radio RSA's Meyerto n transmitting station at its
center in South A frica.

ing to on your rece iver? I'm
sure you have. We all do .
This time. however, I did
so mething about it.

1was tu ned to Rad io RSA
- the Voice of South Af
rica - and was en joying a
program called " To ur ing
Africa " It was all about the
famou s Krueger National
Park t here. where visi tors
drive around in British l and
Rove rs to view the ele
phan ts, l ions, rh inos, and
o the r w ild an ima ls that

H ave you ever d reamed
of visi ting that far

away, exotic country w hose
radio station you are listen-

Roger N. Peferson
25 Orchard Lane
New Canaan CT 0684()

• .- f ,
• • l'• fI I< m• 0• ,• • ..c

0." 0• 1/-, • •• - d'" ' ~
0',' • I.,

otJ~
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11I ,
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Radio RSA - the voice o f South Africa uses th is antenna ar
ray to reach the us.
82 73 Magazine. November, 1981
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The MFJ·408 Delule Electronic Keyer sends
iambic, automatic, semi-automatic, manual , Use
squeeze, single lever or straight key.

SpHdmettt' lets yoo read speed to 100 WPM.
Sockel lor utemll Curtis memory, random

code generator, keyboard. Optional cable. $495.
Iambic operation with squeeze key. Dol-dash

insertion , Semi·automatic "bug" operation pro
vides automatic dots aoo manual dashes.

Dot·du h memory, sell -completing dots and
easres. ,am-proof spacll"lQ, instant start. RF proal.

SGId·stJle keyill\l: gOO block. solid state xm\fS.
Front pu el controls: linear speed , we.ghl.

tooe. volume, tuneMo swi tCh. 8 to 50 WPM.
Weight control adlusts oetoasn space ratio:

makes your signal distinctive 10 penetrate aRM.
Tone control. Speaker. Ideal 'or classroom.
Function switch selects ott, on. semj·aulomalicl

manual. tune. Tune keys eansrmner lor Iumng.
Usu " C-cels. 2.5 mm IKk for power (6·9

VOC1. Optional AC adapter MFJ·1 30S, S9.95.
Eggshel white, walnul sides . 8x2 :o.6 IfIc hes.
MFJ·406, 569.95, like 408 less speedmeter.

." .".." .".. "

New MFJ·401 Eeallo Keyer • gli es YOtI a
reliable. tull lealure economy keyer lor squeeze.
single lever or straight key.

Has sidetone, speake" velume, speed. internal
weight and tone controls. Sends iambic, auto
malic, semi-automatic, manual. Tune turcnon.
Ootdash memories. 8 50 WPM. "On" LED. Use
9V ba"ery, 6-9 VOC, or 110 VAC With optional
AC adapte,. MFJ-1305, $9_95. "x2x31/i'.

lIeh ble solid slale keying. Keys Virtually all
solid state or lube type uansrmtters.

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

•MFJ·405 Econo Key'r I . Same as MFJ-"01
but has buill-III single paddle With adjustable
travel. Also Jack lor external paddle_ "x2x31/i·.

Optional: Bencher Iambic Paddle, ' ''2_95;
11 0VAe adapter, MFJ-1305, $9.95. Free calalog.

Orde, Irom MFJ and try II. II nol delighted,
return withm 30 days lor refund (less shipping)

One yur untondition, l gU'flnlH .
0rHr yours today. CoIl tell tree 800-647·1800.

Charge VISA, MC. Dr mail check, money order.
Add $" _00 each lor sltlpping and handling.

I ; • I

call 601-323-5869 tor technical tntormanoo. 01"

der/repalr status. Also call 601-323-5869 OiJI
side continental USA and In MisSissippi. ....41

MF' •ENTERPRISES
'" INCORPORATED '

BOll 494, Missi ssippi Sta te , MS 39762

CES
COMMUNICATIONS ElECTRONICS

SPECIALTIES, Inc.

RD . Box 507
Winter Park , Florida 32790
Te lephone: (305) 645-0474

NfJN , for the first time! Every amateur
operator can enjoy the unparallelled freedom
of aprivate phone patch in aneconomicat
package.

The dramatiC new CES 500SA Autopatch is all
the equipment you need to patch an FM base
stalion to your home or other teleptlone line,
without expensive repeaters , cavities, or other
equipment . Connections with any standard
FM base station are rapid and si mple.

Bypass the congestion and expense 01 shared
repeaters - break thrOtlgh to greater privacy
and convenience with the new CES 500SA
Autopatch.

COHERENCE IN
COMMUNICAnONS TECHNOLOGY

As I6esulbd lin Mapllllll ,lilll .

INTRODUCING THE

CES 500SA
SIMPLEX

AUTOPATCH
The First Affordable
Private Phone Patch

~.--.~ --.-.-.-..-'.-._-.--

$ 18.95 $3 .0 5 $22,00

-,-....... . ~-'"-....." ..- --.,--~-....._- -.... "'--::..-.. ... ....-.... --...- ..... ~ ~............- ~-. ..n
. _ - - ~n "" .,....,;..... ...··

~ --

u US CallOOOI<

C' fo<e'll"
CallOool< $17 .95 $3 .0 5 $2 1.00

Or de r b o t h boOk S .t t he saom e tim e fo r
$39.95 Inc lu d in g ShipPing.

EIC~ Shop,"" 'l l lllli

The latest edition s w ill be p u blished soon!
WOl"ld-famou5 Radio A m ateur O llbo okS,
the mos t respecte d Ind complete listin g of
radio a mate urs . Lists cens, ueense e lanes,
addren In formation . Loaded with s pec l, .
fel tu res such as ca ll c hanges , pref ixes 0 1
the w orld ,standar d time cha rts ,w o r l d -w lde
QS L bu reaus, and more. T h e U .S. Ed i tio n
featu res over 4 0 0 ,0 0 0 listlngs, wi th aver
70.000 ch anges f rom last yea r, T h e
F ore ig" Edition " u o ver 370,000 list in gs.
o ve r 60 ,000 ch"n98S. T he new 1 9 8 2
CallbOOk$ w i ll be o1"OIliable on December 1.
1981. Place you r order n o w .

Order today!
NEW 1982
RADIO AMATEUR CALLBOOKS
READY DECEMBER 1ST!

RADIO • ••TEUR IIb k.. ca DD INC.

:t Dep t. B.............
9 25 Sherwood Drive
Lake Bluff , IL 6 004 4. USA

You can't
tell the players
without a
scorecard!

Or de r from your doiller or di rec tly f r o m
tee publisher. Alld l rect orders ad d shipp ing
cha rge. Foreign resi dents ad d $4. 5 5 for
, h ip p in g. Illinois res idents add 5% sales t a >< .

~
SPECIAL LIMITED OFFER !

~ Amateur Rad io
'. "' . Emblem Patch

......--."'""" only $2.50 postpaid
Pegasus on b lue fl eld , red lettering. 3" wide
>< 3 " h igh, G reat on Jac k ets an d caps.

... See L'SI of Adver t ,sers 0" P8pe 130



Antenna side-.switching hut showing a panion of antenna
routing system. Each "square" is a motor-driven switch.

Broadcasting center of Radio RSA in Johannesburg. Large
tower in back holds FM radio antenna .hannesburg, the largest city

in Sou th Afr ica, by Piete r
Martins, the principal e ngi
neer of Rad to RSA and host
of the station's popular DX
program.

This had come about sim
ply because when I made
my travel arrangements, I
also w rote a letter to Piete r
to try to a rra nge a v is it to
Radio RSA. So on this day,
Pieter had picked me up in
h is car at my hotel and was
starting the visit with a trip
out to view the transmitters
a nd antenna insta llation lo
cated about th irty m ile s
south of the city.

As we drove out of the
c ity, we passed huge ma n
made hills, p il ed up from
years of gold mi ning in the
a rea, a nd several block
ho uses w hich dated back to
the Boer War. As we got
nearer to the in stallation, I
spotted so me ta ll stee l

masts, and when we enter
ed the village of Meye rton,
I saw a mu ltitude of these
high masts towering into
the blue African sky. Not
much like my own anten
nas, strung between two
trees in the backyard of my
Connecticut home!

Ultra-Modern Transm itter
and Antenna Installation

We parked the ca r and
entered the main transmit
ter building. This structu re
has an antenna side-switch
ing ho use a nd contains the
consoles that con trol the
transmitter tunin g, an te nna
se le c t io n, and s lew ing.
There a re th ree Soo-kW and
four 2So-kW tran smitters .
The larger ones had only re
c e n t ly been insta lled
(spring, 1979) and were re
sponsib le for booming a big
signa l into the US in re ce nt
months .

Piete r expla ined how ,
from the consoles, by the
pressing of a single sw itc h,
the powerful transmitters
could be coupled to any of
the station 's 34 respective
high-gain antenna a rrays to
cover a ny of Radio RSA' s
target areas. These con
so le s have preselection fa
cilities so that a new fre
quencv and antenna with
app ropriate or ientation
may be selected in se co nds.

The transmitters have an
intere sting cooling system.
Cooling is by a vapodvne
system which utilizes the la
tent heat of steam. This sys
tem uses a small amount of
di stilled water and elimi
nates the need for o ld-fash
ioned water pumps. The
steam is condensed on the
mezzanine le vel of th e

build ing by heat exchangers
and re tu rns to the transmit
ter tube anodes as water.
From there it is once more
ci rcu lated in the closed
cooling system .

From the top of the large
tra ns mitte r cab ine ts, th e
feeders go by way of cross
bar switches in ducts down
vertical shafts which con
nect up with two tunnels
and then to the round an
ten na feede r side-switching
house . This unique system
of an underground route fo r
the ducted feeders had to
be used due to their large
surface area. This would
have presented a hazard in
strong gusts of w ind in the
case of overhead feeders.

The rad io feeders enter
the fee d er sw itc h h o u se
a long five ho rizontal rows
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MFJ SWRI
WATTMETERS
MFJ HF SWR/Watlmeter-reads SWR, forward, reflect-
ed power from 1.8·30 MHz.

$4995
MFJ.B14

New low cosl In-line HF SWRlWa"mller.
MFJ.114 leis you mOOllor SWR. forward.

reflected average power in 2 ranges from 1 8
10 30 MHz. Read 20012000 watts forward.
201200 walls renected power. SWR, 1:1 ·6 1.
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SWR. high/low range. forward/reflected ocsn
Iltrlloo SWItCheS. SWR sensitiVIty control.

l ighled meier (requires 12V). Rugged aemt.
rum egqshell will ie. black cabinet. 61Jo:3t/. x4W '
50-239 Coal coerectcs. 2 cOlor meter scale

MFJ VHF SWR/Watlmeterl
Field Strength Meters

$2995

New low cost VHF operatmg lids.
MFJ-812, $29.95: Read SWR Irom 14 10

170 MHz 10 mooucr antenna arid teecnres.
Read lorwartl and r!llecled power at 2 meters

(144·148 MHZ). 2 scales (30 and 300 wausj .
Read relilive field ,tr!ngth trom 1 10 170

MHz. BIndIng post tor held Slrenglh antenna.
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Aluminum eggslieU while, black cabinet
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microprocessor
water resistant

solar assist

ADVANCED COMMUNICATIONS
INTERNATIONAL

2411 Lincoln Avenue
B.l mo nt. CA. 94002 U.S.A.

(4 151595·3949

Add $3.00 per order fo r shipping &
handling. Californ,a re5idenlS add 6%
sales 11111 . Visa, Master Charge accepted .

The HAM-' functiollS include local time,
wodd time, fG.M.T . too) count-up and
count down chronometer, day. mon:h.
date, alarm and hourly chime . It 's ideal
for log-keeping. OX time conversion and
10 minute 1.0. t im ing. The HAM-1 fea
tures a hi gh contrast Seiko display and
so lar cell battery assist. Battery life is
better than 4 veers. The HAM-' is water
resistant to 20 meters, the case is 100%
solid stainless steel and the cfV1'tal is
scratch naslstant mineral glass. The HAM
1 is rugged and durable and hB$ " 1 yll8r
warranty .

2 METER AMPLIFIER
$39.95

Uwade your early Tempo S-l to cu r
rent Production Specifications. k its
include: _ 450 M.A.H. Battery Pack
• New Caw Aswmbly • All New Es·
cctcheons • Spkr.JMic. Jack w /Dult
Cap • New Ea rp ho ne & Jack . P.C.B .
and Parts for Easy Inst alla t ion. De tailed
Instruct io n Manual _ For Radios With &
Without T.T. Pad.
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Spkr/Moe. Designed for 5-1 's.
Heavy Duty Belt Clip . .• .
Flell Antenna .
To Order Call or Write to ;

WORLD TIME
WATCH

the first microprocessor watt:h
made especially for hams

.2 Wattl In, 10 Wat ts Out . V,S.W.R.
Pro tected. Can be Used for F.M. & 5.5.
8 . • Led Status Indocato" • Low Loss
50-239 Connector$ • CulTent Drain Less
Than 2.5A at 13.6 V.D.C. • Massive
Heats ink . Bu ilt In T / R Switch

TEMPO 501 UPGRADE KITS
$39.95
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of switches. These feede rs
are sw itched vertically and
leave from the top of the
building to the appropriate
overhead feeder and ac
companying antenna.

Each of the directional
antenna arrays on the 500
hectare site consists of two
curtains spaced a quarter of
a wavelength apart Each
curta in is made up of th ree
o r five stacks of four half
wave dipole elements in a
chain. When power from
the transmitter is fed into
the fron t cu rta in , radiation
from the ind ivid ual dipoles
is add itive in the direction
of the main listening lone,
t he total powe r gain
achieved in some instances
being as much as 20 dB. The
antenna arrays have seven
general directions (see Fig.
1). By phasing, it is possib le
to swing the beam e lectron
ically 15 or 30 degrees away
from its ce n te r position to
direct a transmission to a
different ta rget a rea . The
genera l directions are 335°
and 340° for West Afr ica
a nd Europe; 76 ° , 20°, and

One of the 500-kW tra nsmitte rs.

7° degrees for East Africa
and the Middle East; 305 °
for North Ame rica; 240°,
260° , and 270° for South
America, and 350° for Cen
tral Africa.

As we left the transmitter
and antenna instal lation
a nd d rove back toward the
city, Pieter described the
South African Broadcasting
Corporation o rgan ization
a nd headq uarte rs complex .
Radio RSA is the External
Broadcasting Se rvice of the
s.A.SC. Other se rvices in
clude television and fM ra
dio . Some of you may have
DXed Springbok Rad io and
Radio 5 in past years. These
are both part of the S,A.B.C.

This com plex is loca ted
in the Auck land Pa rk se c
tion of Johannesburg, a pri
marily residential area. It
looks like a college cam
pus, with its 40-acre a rea,
two high struc ture s, a nd a
number of two- and th ree
storied bu ildi ngs w h ic h
house studios. The domi
nan t structure is a 55-story
tower which houses the FM
a nte nna. Facing th is is a

large, multi-storied office
building. Th is complex
houses faci li ties an d staff to
broadcast 16 radio and 2
television program se rvices,
totaling 2,317 hours a week
in 18 d ifferent languages.

The bui ld ing w hich hous
es Radio RSA is very mod
ern and contains a ll of the
latest broadcasting equ ip
ment Because of all the d if
ferent language broad casts,
the sta ff personnel that you
see in the corridors and
studios make you th ink tha t
yo u a re in the halls of the
UN bui ld ing in New York Ci
ty . For example, the l ozi
language a nnouncers all
come from the Caprivi a rea
in sou thwest Afr ica . The
Swahili and Chichewa an
nouncers hail from Malawi .
In other language se rvices,
the a nno un cers are e ithe r
South Africa ns or peo ple
w ho have been re c ru ited
from Europe . Radio RsA al-
so broadcasts programs in
Dutc h, Po rtu gu ese , Fren ch,
German , Tsonga, Afrikann ,
and English . Soon, Radio
RSA will add Spanish as

they step up their broad
casting activit ies to South
America,

Rad io RSA Programs

There is much to listen to
on Rad io RSA. In fact. some
people thi nk it is shortwave
listening at its best First is
the news. No other short
wave broadcaste r cove rs
the African contine n t like
Radio RSA. The y send out
42 news broadcasts a day,
of w hich 7 are in English. In
addition, they have a num
ber of back-up programs to
he lp the listener understand
the situation in different
parts of Africa ,

News bulle tins are wri t
te n by Rad io RSA News De
partment spe ci a lis ts and
they have the re so urces of
five in tern ation al ne w s
agenc ies, re gional news of
fices , and a ne tw ork of cor
re spo nde n ts in many parts
of the world . Re cently, a
su rvey was made to find
ou t w ha t shortwave broad
casts African delegates to
the United Nations listened
to . Some th ree-fourths of
them reported liste n ing re g
u larly to Radio RSA to keep
informed of what was going
on back ho me.

News, howe ver, is not the
only th ing yo u will want to
hear on Radio RSA. The sta-
tion has many interesting
program s th ro ughout the
week. I men tio ned " Tou ri ng
Africa" -the program that
got me interested in visiting
thi s country in the first
p lace . This program is o n
once a week a nd wi ll take
you to all the interesting
sights in South Africa: Cape
tow n, pe rhaps the mo st
beautiful city in the world ;
Durban, wh ich is o n t he In
dian Ocean and has some of
the cleanest and w hitest
beaches I've eve r see n; the
Cape of Good Ho pe , w here
you see the Atlantic Ocean
meet the Ind ia n Ocean, and
much more . You can hear
th is program o n Saturdays
at 2100 GMT a nd o n Sun
days (Satu rday night in US)
at 0200 in English.
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MFJ.1D~D RECEIVER f!'!"SElECTOR., Improves
weak signal recepuon. reects out 01 band SlO
nars. reduces Image response, 1.8 to 54 MHz.
Up to 20 db gaIn Low nese MOSfET. Ga,n
control. Bandswllch. Can use 2 ant.. 2 rev-s.
ON-OfF/Bypass. 20 db atreeuato . LED. Coax ,
phono jacks, 8x2x6 in. Also lor XCVRS to 350
watts input. Auto bypass. Delay control. PTT
jack. MFJ·1045. 569.95. Same as MFJ 104D,
less arteouator. xcvr auto bypass, delay control.
PH . Use 1 ant., 1 rc vr. 5x2x6 In, 9V bat. Both
requires 9-18 'JDC or 110 VAC with optional

AC adapter. $9,9 5

MFJ
SHORTWAVE
ACCESSORIESI
NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception of out
side long wire.
Rival. long

w/,.s

MOlIllE SWl CONVERTERS to hear the sret
wave wor1d whife you dnve. MFJ·304 (569.95)
covers 19, 25. 31. 49 meier bands. MfJ·308
($89.95) adds 13, 16, 41 , 60 meters. Two
dual-gate MOSFETS give excellent sensitivity,
seleclivity With car receiver. Push button band
selector Tune wilh car radio. Plugs between
antenna and rad io 12 VDC, 304 is !i'I, xl 'M4".
308 is 6';'xPmS" Fr!t cillill09 '

MFJ·10, 3 loot coax With connectors, $4.95_

Order trom MFJ i1nd try it If not delighted.
return wlttltn 30 days lor refund (less shipp'ng)

One yu r unto nc!itionill gUilnJntee.
Order yoon lodilY. Cal tol lrH 800·647-1800.

Charge VISA, Me Or mall creek. mooey order,
Add $4 00 each for Shipping and handling.,Ii'l1

I .li l l

Gall 601 -323-5869 lor technical information, Of

del/repair status Also call 601,3235869 out
side connnentar USA and m Mississippi. "" .r

MFJ ENTERPRISES,
INCORPORATED

Box 494, Mississippi State. MS 39762

M-45

M-34

MMBX

The M34 mobile antenna
gives you three bands
10. 15 and 20 meters. For a
l ourth band , add our op
tional 160. 80 or 40 meter
COil and top section .

You e nd up with full
capabili ty a-band mobile
antenna requiring no COil
c hange o r adjustments
aller initial tuning .

Switchable Ant enna
matchbox. Seven
impedance ratios above
or below SO Ohms Irom
1.7 to 30 MHz.

CUBIC
COMMUNICATIONS, INC .

305 Airport Road , Oceanside. CA 92054
(714) 757-7S2SfTelex : 695435:
ANS BK: CUBICOM. OCEN.

M-45
5 Band Manual
Switching up to 75
Meters at 500
Wans PEP

From CUBIC, Builders of America's
finest HAM Radio Equipment.

Exclus ive heavy duty
constructi on all-band
manual switching an-
tenna for 10, 15. 20. 40
and 75 meters. Power
rated at 500 watts PEP.
Has a patented high-Q
lapped coil with GOLD
PLATED switch con
tacts.

M-34

MOBILE
ANTENNAS

Call or write lor a complete antenna brochure .

Ie nOAI AC .... $1298
Ie 730 ,...... 729
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Ie 22U 269
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Bash Books 9 .95
Amphenol Silver Plate PL-259 1.00
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Times 24 hour Wallclock . . 24.95
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ICOM

[u]illrn~~rn[(]
Electronics Supply
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1001{ here
call toll free:nights

(800) 231·3057
6-10 PM COST, MW .F.

days: 713-658-0268
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Radio RSA b roadcas~ an
exce lle n t program every
morning at 1300 GMT and
a lso at 0300 GMT. It is
c alled " G o o d Morning
Afr ica" and while not di
rected to North America
bu t to neighboring nations
o n the African co ntinent, is
easily p icked up here in the
US. It featu res short corn
menteries. live interviews.
and music. Aga in, it is In

Engl ish

If you are interested in
spo rts, Radio RSA devotes
Satu rd ay mornings from
1300 to 1500 GMT to vari
ou s sea sona l a thl e t ic
games. This might be a pro
fessional golf tournament
with Gary Playe r and other
in ternational pros. Or, it
m igh t be a rugby gam e o r
c r ic k e t matc h . A s in
Aus tra lia. So uth Africa ' s
sum mer is our w inter and
vice versa. So don't be sur
pr ised to hear a ski meet
f ro m the Draken sb erg
M oun taim in July or a surf
ing contest from a beach on
th e Indian Ocean in
January.

Some of the most inter
esting programs heard on
Radio RSA are interviews
with either famo us o r inter
esting peop le. In fact, I feel
that Radio RSA has the best
interview programs of any
of the shor tw ave broadcast
ers, including the m ighty
SSe. Try these on a pro
gram called " Sou th African
Panorama" on the English
b roadca sts at 2100 and
0200 GMT on Mondays,
Tuesdays, Thursdays, and
Fridays.

Just for OXen

If OXing the African con
tinent is of interest, don't
miss Radio RSA's " OX Cor
ner" each week. Thi s pro
gram is hosted by Pteter
Martins, my guide, and he
has a good one. From time
to time, Pieter has guests
who are members of DX
clubs, hams, o r visiting hob
by ists from other parts o f
the world . If you wan t to

keep up w ith the frequency
and time ch anges of the Af
rican nations' broadcasters,
th is program is a must You
can hear it on Tuesdays at
1120 GMT, Saturdays at
2140 GMT, and Sundays at
0240 G MT.

Where to Tune In for Radio
_ SA

This station is on every
day of the week in English.
They direct their broadcast
to North America at 0200
GMT on1 1.900, 9.615. 9.585
and 5.980 M Hz. H ow ever,
their signal is so strong that
you can usually receive
them w hen thei r programs
are directed to Europe or
o ther parts of Africa.

In the late even ings here,
at 0300 GMT, try Radio RSA
on 11 .900, 9.585, or 7.720
MHz. It is usually very easy
to hear them . When you get
up in the mornings, try them
at 1100 GM T on 25.790
MHz, also on 21 .535 o r
15.220 MHz. At 1300 GMT,
on the same frequencies,
Radio RSA comes in even
stronger and you should
have no trouble at all in
bringing their broadcasts in .
Finally, in the afte rnoons at
2100 GMT, t he stat ion
comes in loud and clear on
17]80 or 15.1 55 M Hz.

Radio RSA broadcasts
every d ay on the frequen
cies and times indicated
above. You can obtain a
program of their broadcasts
by writing Rad io RSA, PO
Box 4559 , Johannesburg
2000, South Africa.

Finally, what about the
rest of my trip to South Afri
ca. That, of course. is a
story in itself. To those of
you who have ever thought
o f going there, I can recom
mend it highly. In fact, I
l iked it so much that I hope
to go back again for a re
tu rn visit That is, if some
other exotic sho rtwave
broad cast i ng loca tion
doesn't entice me there
first

I wonder what it' s like in
New Zealand? •

Tuning coils for one Z50-kW transmitter.

One modern broadcasting studio at Radio RSA.
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Personal Computer

Accessories
for the ham radio enthusiast

TRS 80 Model III

Write for a
FREE Catalogue

Powerfu l disk based RllY system, In
$150

• TEAMINALL T3 - A ll New! An.m-one Ham In ter face
a nd terminal unst ThIS is w ha t you have been waiting
for Everything you 'd expectm a tes t class terminal Unit
and at a price tnat IS nignly compeunve . $499

• MB3, CMB3 - Ham Inter faces. Complete Morse code
and RTTY system. Pll or external l U . $175 to $279

• M830 - Adds advanced (split screen ] RllY and MOIse
when used w,th M83f CM83. $99

• M8300/ TJOOO 
cludmq meubox.

TRS 80 Model I
• TERMINAlL T1 - A ll new! A ll-in-one Ham Interface

and terminal uni t ThiS IS whal you have been wailing
fo r. Everything you'd expect In a tust class termmal urut
and at a highly compe ti t ive price. $499

• MOO,CM80 - Ham Inte rfaces Comp lete Morse code
and RlT Y system. PLl or e xternal TU $175 to $279

• M8'JO - Adds advanced (spilt screen: ATTY when used
With MOO/ CMOO $99

• M8000/T100Q - Powerful disk based RTT Y systems. m
clu dmq mailbox. $150

• AITIY RITER - Power ful cursor ecntmq 01 A TT Y text
and PICtures Used m conjunction With M8'JO $49

• MBL - Baudot or A SCII punter dnver software ' 01
M80/ CMOO. $29

TO ORDER TOll FREE

, -800-344-7493
In CA and for se rvice 1209) 66 7 2888

ATARI 800/400
• Morse Tuto r - Teaches M orse

code Very sophistica ted computer
assisted mst rucnon. $29.95

• Parallel Printer Interlace - drrves a
parallel pnntar Without the Atari 850
Modu le $69.95

• Screen Print Package - Copies
any screen Image onro paper. HI 01

lO RES qreptncs as well as plain
text. $139

EPSON PRINTERS
Call for latest d iscount prices.

• MX·70 - BaSIC low cost prmter.

• MX·ao - 80 CPS . mouecuoner printmg, low er case and
true descenders.

• MX-80F f T - Like MX -80 with friction and removable
tractor feed,

• MX-100 - Extra WIde version 0 1 MX-BOFfT . 132
characters w ide.

• HI·RES Graphics option - Bit Image print ing and uencs.
• Interlacing card and cables - Connect an Epscn pflnter

to Apple, TRSSO, Pet. A tan. Col or Computer or any
serer port

PET/CBM
• TM650, CM650 - Ham Inter laces

Wi t h p owe r f u l spht screen
RllY $259 10 $499

• M65 - low cost Ham Interlace,
Great fo r the beginner or the tight
budget $175

IRS 80. a 'eg..I.'" lr-...a<o (>II,...
lanoj>; CorllOta'"", Apple os a regoslefe<l
\lad"",a" 01 Ap~ Compulet "'"
Pel/CB M IS " ,eg,s''''ed Ira_" o!
Comordo'" Bus"'"'' Ma"~,,,,," ,nc Atar,
'. a 'eg i""'e<l tr.d"m",' of AI"" Com·
PUI'" ,nc hPO" '5" 'lIg,.''''e<l !'_""" O
or ESllO'I Am"nca ,nc

W ...'an.. va'leS " 0'" "'''''''''. 10 pro- '- ...;. ~

duct~ ..."te fOf e<><npele _".~!, r
",r"'''''''On

• FSD-1 - RlTY Demodu lato r - 170 or 8SO Hertl shift.
Super sharp filters. Fits all Macrotromcs Ham In terlaces
e xcept TERMINAll. $149

• XTl·1 Crystal controlled RllY AF SK boa rd
170/850fCW statts Fits all Macrotronics Ham Interlaces
e xcept TERMINAll $92

• MlK - Loop Interlace - plug In replacement for the reed
relay on all Macrotromcs Ham Interlaces except TER·
M INAll. $32

APPLE
• TA6SO, CA6SO - Ham Inter face

With sp lit screen display Morse and
ATTY $279 to $499

• A 65IX) - Disk based RTTY software
With mallbo~ $60

RTTY ACCESSORIES

~~'J'J\

M8300
TJOOO
T1000

Now Available
Write or Call for details
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Model ' Tll44

$65.95

PlU8:•s,.,. ", ,~••"CMOS . . . ..
• S./I c"mp~Mg"oil .~" ".'''.'. 9",,, "0' .~" "u" m.mo,.
. '.m'''e '''.mg ,.,,' ~ .~. 'Q~"'''.p.d"'.
. 5 ~ ",pm

• Sp_ .,,'~m ., '''M, ,~~" .~"
",,,.gM c"or'oIS

• S'''.'<>n••~" .pu'"
• (0 '" c~".or ",.m COlDS D."•••_ """' -(>Ot1.DI.
• o.rw." Q~."'" "'cft ,.c" '01 •••
"''I .'''' """P~'

• . ....,""~• •""......, .",. '''i'. ", , 1'1 0 AN D rES l ED~
GUAIIAN'UD_IESS BA7 •

"BRAND NEW"

CHAMPION MESSAGE

MEMORY KEYER

Model TE·292

$125.95

MESSAGE
MEMORY KEYER

-
PLUS:

ELECTRONICS, INC
1106 RAND BLDG. ~"

BUFFALO NY 14203

• Se ll-completing dais and dashes
• Bo," do / and dash memory
. 'amb,c Ke ymg ",,,I! ."V squeeZII pi/ddle
f/ 5- 50 w p m
• $pe<!d, ~ol<;m•. fO",•. 'u" e lind ..e.g'" conrroll
• S"jerOM .na ~II.~

• Lo.. CUffe'" d'lIln CMOS bll",,-, ~'.''''''-POtI.ble
• Fl..,,, p<I"~ Jec. lor IIlt.d,ary /X1"~

• 0.1,,,,, qUllnfH-'f1ch jllckS lor ke Y"'f} III>d OUIWI
• lI.y5 9.1(1 blOCk .na SOI.d "9S
• WIRfDAND TESTED FUll YGUARANrEED-tESS

BArTERY

• ~,r-complf1rmfl dolS and dashes
• Itolf, dol a"" dnll m~ory
. ,..,.,tHe "'''Y'''9 ..."" . " , ~~r.. fUddl.
e 5-50 w p m
.~, .mume'. ro"• . rune and .... '9M CoIII'ols
• S,de/on" ."" speaker
• Lo w curre'" dram CMOS banery ope'II IIon-portable
• Del"" .. quarteuncll lilCAs for keying and OU IP'"
• lI eys grid block ''''0 solid fIgs
• WIRED AND TESTED FULL Y GUARAIII n ED-LESS

BATTERY

-

$75.95

•

,..,. • •• Of"" ~'''''f .,_ .."•
,I ' il' • •

• •.-. • ... - .n_. -
#> .; .., .

S P ElO • •• VOlU ,," t-.. .. •

PLUS: -

Model' JUOt

._.

•.."..

""~ ( . ('Tlt()Oo>" " ','

•

Model Tl-184

e.
O'.

RAe

-

<-

e
·.It:..,..

• • •..
S PEED ._ ~••

-

F••l .."" :
• AQ.,nc." CMOS '""' '''1' m,mo,.
. 7.." (50 c l> •• • 00"1 m ....g"

$/",.'1'
• II.pu' '~n"'<>n• 1'1«"."••,.~. '_ _P"" Ooc '
.,.~..........,

• Lon9" "'....'I. e.poe·"
E••mp,. •."" CO CO CO D' .,.
"'Bl'JM "' Bl ' JIIiI ' - 'I>.~ pl••.«_ ""''''9"' on con'01" - '"
"'91'J M OSt N'''' 519 51'9 P.~'
P.ul '

• U' .'OI ".". 0 50. 01 con'.'"

MODEL TE133 - ..me' liS TEl •• ....'11 ...", ilna ,,,,,. CO,,"'" "" ...n.'. I.ss "'",,-

.0"'0 ~ e'''' 1J $55.95
MOOEL TE1 22 - same as TE133 1ess wgt, tune , s"hd stat", key ,ng $45 .9 5

AT YOUR DEALEII OR SEND CHECK a ll MONEY ORDEII.
Plu. $2..00 S/H NY Re. add ta.

$89.95
• '5'.'.01·/1'1."''' CMOS C.rc".,ry
• • Til," ch<wcfl 01 " suge StoI.

•A T_/50 a..,.."" ..cfI1
-U9'!' 5/Of.

·8 FOUt (2S charlier., Ne"l
mftswge Slo<.

·C Or>e 50 cha,acffH.""
two 25 Charlie!," mflssage
sfOfage

• RecordS 8/ an~ speN-piays a'
."y sP'!'ed

e MemOfy ope,. tmg LED
. Use for dlllly QSO or COllI",.'.

Features:

F•• lures: Deluxe CMOS • ~. .... if",. Ion•. ' 0'" '''' r"". contrOl." s.".'on.01""
S~. ~.,

Electronic Keye, • S.m"."rom,, ',c ··b"ll··ooe,,,r,,,,, " sr'"'ll''' ~" '''ll- r...,
• SI.,.,ol ,,,. '.,, CMOS cltc",r,. - ~~ s ..../C"
• S.II compl.,,,,," "",. ,,"" ".s".s • Lo... C,,,,,,,, d,,,,n CMOS 00111.,. O_.'>on -PO"'"''
• Bo,,, dOl "nd a"s" m'm"", • 0.."•• q"." ... mcII ,.C~' I.,.. ~~ .nll .t>(J o,,'pu'
• IA""S 'C ~••,nll ..." " .n. SQ"_I. ~"al'. II . , . lJ"a blOc_ .t>(J so'J(/ s ,,,,. "liS

S-~ ..pm • "'".., .na ,.11"'-1,,11. 9".,,,,,,...,-I.U 0.11".

Features:
• SIIlI~ol-/fl~Ar' ·C I./OS em;'!JlI"

• Cho,ce 01 Message SI0'.9"
• A S.. 50 cl>arlle/e, mesugt's

• B r_"'11 25- C"a'acle' ss..9"s
' C 27 comomalrotlS 01 suge
C tl'OfI'/lmmm9

• ~ds., .nv spe«J -pleys II' ilny sp<!'et1
. "'"mOlY _.,mp LED
- Us .. I", dil.,ly QSO or COnleSIS

EGBERT - No TU needed
Apple Software Decodes &

Displays -$49

GALFO - Requires TV
Apple Software - $39

ADZEN
PCS 3000 - $299

APPLE
Apple I1-4SK - $1179

MACROTRONICS
MBO - $159 CA6SO - $259

SANTEC
CALL

OKIDATA
MB2A - $499 M83A - $749

ZENITH
Z 19 - $775 ZB9 - $2195
Arizona 1-602-861-3181

KDK
2025 - $299

LOBO
ApplelTRS80 Drive - $390/$280

MONITORS
APF - $125 Sanyo - $159

MPI
88G - $595 99G - $695

EPSON
MXBO- $469 MX100 - $749

IRL
FSK500- $229 FSK1()(J()-$449

ATARI
400 - $349 800 - $740

CW RTTY SYSTEMS
RADCOM - Complete with Apple

TU & Software - $259
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MOBILE CONNECTION

Introducing

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

r----------.,
Knock out

those
unwanted

signalsl

The xantrontcs eucre filters
give vou the precision and
versatility to knock out those
unwanted signals for ccoo,
solid copy.

The vartfllter, single audio
f ilter, and t he Signal En
forcer, dual audio f ilter, give
you greater capabilit ies by
allowing you to choose not
only t he srequeocv you want
to filter (from less than 100
Hz to over 3(X)() Hz) but t he
bandwidth as well urom less
than 30 Hz to over 1000Hz).

Both the vartfllter and
Signal EnfOrcer Offer peak
and notch capabili ties to al
low you to eit her reduce sig
nals on all but a selected ere
quencv (peaking) or to en
mfnate signals on a selected
trequencv where interfer
ence is present (notching).

The high-Qualitv workman
ship of these f ilters 'makes It
possible for the bandwidth
to remain constant. once set.
regardless of changes in
frequency.

"Tuning eye" indicators
make t uning fast and easy
and a built in 115 vac /230
Vat power SUPPly gets you
started right away. A full
year limited warranty backs
up every unit.

taU or visit your Author
ueo xant romcs Dealer for
more Informat ion on the
high-Quallty, versat ile xan
tromcs Vartfltter or Signal
EnfOrcer. AJIOW a ec 6 weees for
CIeIIYefY frOmf~,

Shlppmg $3.50 In U S A
NY S Resid9nIS Add
. "'" Sales Tax

Wired and FUlly Tested
$199.95

• EASY INTERFACING with
radio auto & sque lch circuit

• SINGLE DIGIT CONTROL
(connect and disconnect)

• 3 MIN. CALL DURATION TIMER

Flesher Corporation
P.o. Box 976 Topeka. KS 66601 913·234·0198
D1.tnbutors In ConodG ancl Au.trallo

....
-

D~

NOVA X interfaces your standard 2 meter ; 220; 450; etc. base station
and OTMF telephone, using a high speed scan switching technique so
that you can direct dial from your automobile or with the HT from the
backyard or poolside-aulomatically.

• SMALL SIZE- (5" x 6" x 2")

• STATE OF THE ART
CIRCUITRY 12-16 II. D.C.

• ADJUSTABLE ACTIVITY TIMER
(clears out if mobile is out of range)

TO ORDER-SEND check-money order (MasterCard or Visa accepted)
10: R. W. D. Inc.. Oriskany, N.Y. 13424 or call 315-736·3087

Compare the
~----,

Interested in RTTY?
$169.95 buys a terminal unit kit with the features you need most
for enjoyable RTTY. Our 3-stage active input filters, built-In AFSK
and 60 rnA loop supply make the TU-170 a great buy regardless
of the rig or printer you prefer.
Sound interesting? Call or write for details about our full line of
RTTY equipment backed by a complete factory support
program.
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Micronta's New Multimeter
-an LCD DMM from T-RS

Fred Blechm.ln K6UGT
7117 Bernad i(lf' ~ venue
Canoga Pari<. CA 91307

The Micronta LCD Auto--Range Digital Multimeter. (Photo
courtesy of The Tand y Corporation)

92 73 Magazine . November, 1981

The re is little doubt that
a multimeter is the

most-used item of te st
equipment amo ng hams.
electronic s te chnicians.
and hobbyists. A typ ical
multimeter measures cur
rent, voltage, or resistance
in various ranges, depend
ing on switch setti ng. Until
recently, multimeters used
comm on ana log meter
readouts - a needle moving
along a marked scale. Then.
not long ago, digital mult i
meters appeared . They read
the va lue in LED digits.
LEOs consume consider
able power, so these instru
ments usually needed to be
plugged into ac power o r
had short battery life.

With the advancemen t of

techno logy, the LC D (liq uid
crysta l d isp lay) is d is placing
LED readouts in most in
strumenta tion, and many
LCD digita l mu lt imete rs
(DMMs) are now availa ble .
Using standard alkal ine ba t
teries, many of these DMMs
can be used continuous ly
fo r hundred s of hours be
fo re battery replacement.
This makes the un its truly
portab le and independent
of ac line tran sients a nd
norse.

The typ ical LCD DMM
uses e ither a rota ry switc h
or a ba nk of push-buttons
to select range and mode.
First you must decid e whaf

Continued on page 179



fACTORY SURPLUS VHF I UHf
"" TW IN" VARACTOR TUNERS '

-"' ~"'" 3995.....D ..r"" .... '-"'..._"........ ··._T<~DS·· ..
'-'" _..... ........ "". .. ...•• ••Dl.NI'1NG' NOIlHCO ENoun LOOP CASU n u '

4~
IN STOCK - THE MUll'"

CORDLESS TELEPHONE SYSTEM'

-.-14488=---_._Ao
=-~_ ,,>t •,::..-:::.u:=:.. .. •
_"~ano

,

~----------[]3U ::!J (1COl ~fC1 R"" 1C1
=i!l~ _"' COUfl 'IY "',,", '~G Cf~ TI "

1'I."'1$fIuRGH.'" " .. '
<-__.__ 0 _ 00 ' ..... _coo, _,".......~-, ......- '" ..-_-,,_...0.- • .• 0.. _

."" .... ~' . "..

HO T NEW IMPOIl T' IlEMOTE CON TIIO L • •
JO CHAN...EL CABU TV CON VI Il H Il ' ~

89
?~ =:;:;.~
.. I> '__"""""".... ....-~..'"
00'10

:zo AJII# REGULATED 12VDC I'O'lYfR SUP'PLy l"._.- ",- 6988-._,,-,_ ..--,_.""',-' ..
4000' ( ..._ '''_'-- -.. "••"" '"'y.- --;..y.,. .. -., '. ..... -1....' 111.1 .. III

ETCOMKlIWlllH U S _
THE Ul TIMAn CABU TV CONVE IlTE Il '

~"::::::-';:;' 18900,..,.,.. -~~...,
" ~,,
... ",ZAOOO

VIDCO~ 2000 CONVEIlT ER ELIMINATES PIIOBU MS

8q
"""9'5"'~~';;'::::'''E9''' "__ "00'__ .. " _..... 1.....011

_._ , _ OIUOO

.._--- --- -... ..v._
UNUSUAL f ACTOIl Y SUIlPL US

~
M"~"O - '::'::'"=~'.' '1'"q""95-"-', -----..... -......... mOl-_..~...... .. ..
l"~"" 21 = ....- .....

SAll Of OUAIITZ IIATTIIl Y·

9
0Pt: IlATED CLOCK MOVUIEN n '

95
-_.. ,-_ ......---_.. ' .......-c- _... --- -~ .

.. II 1.....- - - _ 1.' '.

FACTORY SURPLUS UHF TUNERS

49S -_. -- ~..._-_...._.... ----'"00'" .. _~ __

MINIATURE FM WIAELESS MICRCWHONE

~
'" 95... _..__ .-

__ __ lot, .._..'_._- 29·......-~..., ...... ,,.
QI,lAll lE ll ,MIU WIIlElESS MICIIOPHONE

'J
.IlECEIVEIl SYSTEM

lJ 9S .._-"~--...._~~. ~- ..-,_ ,-..... ,- ~., "" .
N . /' ... .".VAOIJ

SMAS>< 'N G AU SAllS RICOROS _ DtJR "E W
1O CHANNEL CAIIU Tv CONV EIl T( II'

~
--'- 3995. ~.=.= .-- ", , ..... ..

$99.95*
PLUS SH IPPI NG

PLUS SHIPPING
$139.95*

Plea se wr ite fo r club d iscount s

on Quant it y o rd e rs

H. T.
USERS

- - - - - - - - - - - -
• AN Y FULLY SYNTHESIZ ED 2 • METER

H.T. CAN NOW BE A COMPLETELY
PORTABLE VHF-h i MONITOR

-2400 CHANNEL CAPABILITY
-DOUBLE BAND COVERAGE .

154 -15 8 Mhz fire ,police .sheriff,
paging & m ore

159 · 163 Mhz maritime coasta l ,
railroads, N.C. A .
weather & more .

• MULTI-BAND & MULTI-CHANNELLED
MONITORING WITH SCANNING H.T.'s

• SINGLE 3-POSITION CONTROL
• "OFF" RETURNS TO NORMAL TRANS

CEIVER OPERATION
• LOW LOSS COUPLING TO ANTENNA
• UP TO 6 MOS. OPERATION UNDER AVG .

USE WITH A SINGLE AAA csu,
• BI·LATERAl PROTECTION AGAINST

ACCIDENTAL TRANSMISSION FOR
UP TO 5 WATTS

. s ize · 2 .25 1( 1.5 x 1.4 inche s
• we igh t · 45 OlS .

•$44.95 +$ 2.5 0 psl g , & hndlg .

mCa hl. add6 '\. 5. 1x.

IT'S
ENGINEERINGS' NEW

• fREOUEI CY ,..ge 14-4 · 148 M~
• OPUU,TIOI fM . ssa(~ete" lin••l OIlS .1.81
• llF OIlIYE I III 30_
• UYII G llF oct,..114I ooith """ ....'" 'liars
• SSI ...._ ...... dell,
• I'OWfR llEOUIREMElrT:. r,pouI 1l1 ...m "d.13 _ WI 13. YOC
.IOU ~,, 20 ""

• MOIIU . flU O ; I_
• PflU M' 11Oe ...
• I OISE FIGUIIE Ita ... I 5 08
• PfllA. P KUliG II; ' I ........"" RF 1" .......
• c o n TIIUeTIOI .... ....,. I IIeIt 2 II"K"

360 ....... '""'"
• SIZ E 7"4_1 • • ~IlII . 3~f\l1 - WEIGHT 3 •• 9 ....
• I"MEDlATl SHI'MEI T

SPECIAL OFFER

Matching Power Supply
15 AM' SUPPLY WI 13 "n .." e~( _) . 5"(hl . B-ld)
IMMEDIAU SHIPMEIIT
ALL PARTS AID LABOR WARMITtD DIE fULL YEAll

-~-- .

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90Pl
FOR ONLY

FACTORY DIRECT

' . 1

M SQUARED ENG . •
1446 Lansing a ve . •
S an Jose ,Cal . 9 5 118 •

- or . •
Ph . 40 8 -266 - 9 214 •

POWE ll Mt":'URUAENT
"T U $VDC

- - - - - - - - -

•
0

•
0

0 •

0
,

0

,
••

l.{ I

cont ac t :

V-J

1 2 3 " 5 (I 7 e 9 10 VJ90PL Atnpli~ .. 1139,95 pi.. $l.OO shippin,

POWE R INPUT IN WATT S VJIS POWEll S..,pl, 199.95 ..... t7.00 doippilg

POWER CHART ·P"''' USA ..I,

VISA, MASTER CHARGE, M.O. or C.O.D . • PHONE (713) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506
SERVINGTHE ELECTRONICS INDUSTRY SINCE 1965

HANOI-CON V

..
••••

• 7z
~.

E.
8 ..•i 30
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John P. Weber, Jr. K-I/W'
101 SoufhgdfE' Blvd
M E'lboume H J1'KJ r

Mods for the Clipperton-L
- smooth sailing ahead

Remote etc pot located on lop of CM... 1 accessory.

lJen7ifn.RADID CD.

W he n my trusty old
ho me...brewed linear

gave up the ghost, I started
to shop around for a re
placement Being a prates...
sio nalloafe r. I had to wa tc h

the green stamps, so the
fi rst req urrern ent was low
cost. Since I am partial to
572... Bs (low re p lace me nt
cost). the DenTro n Clipper...
ton... l looked like just what I

wanted , After gett ing it
home from the dea ler, cut
ting off the ac plug, and re
wiring it for 220 V, I hooked
It up to my TS-8205 and
away we went!

Wow ! The pilot lights
were bright ; when you went
to transmit mode, it looked
like the sign on the loca l
massage parlor ! Realizing
that th is might keep me
awake durin g rou nd tables,
I swapped the Power and
Transmit bu lbs with a type
#327, a 28-volt bulb tha t
gives red uced, bu t ade
quate, bright ness and will
last lo nger than the 14-volt
bulbs supplied

Next, I looked at the out
put waveform on my moni
tor scope. Ouc h, The re was
hum on the rf envelope!
But, runni ng tests with local
hams on both CW and 5S B
disclosed that the inade
quate power supply filter...
ing was no problem. This
again proves that the
ave rage ham receiver has
poor audio frequency re
spo nse at low frequencies,
es pec ia l ly wi th s m a l l
speake rs in inadeq uate baf ...
tles . So, I left it alone .

I started to compa re
notes with other Clipperton
owners and found that they
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Fig. 1. Remote ale control arrangement.

Ta ble 2. Type-acceptance data vs. author's meas urements
be fore and a fter input (vswr) matching; na = not applicable.

Table 1. Output power of Clipperton into 50-Ohm dummy
load without input m atching. Ale setting is advanced such
that output power o f 700 Watts is reduced to 600 Watts .

Input Vswr

1.75:1
1.65:1
1.97:1
2.15:1
3.11 :1
2.56:1

TO O C ,TEA
AlC-'" J.C ~

the CM-1 accessory. This
co nta ins p i-network s using
toroida l inductors (which
ca nnot be opt imized for
eac h band) and caps. as
well as a relay to permit
st ra ight-thro ugh o pera t ion
when operating ba refoot .
The CM-1 is touted as a
" plug and play" unit but
yo u have to run a 12-volt
lead throu gh the fan lead
hole in the Clipperton and
so ld e r it to the relay
+ 12-vol t le ad inside. I
fo und it easier to dri ll a hole
nea r the interna l relay. use
RG-1 74fU. and run it to the
CM-1 (be careful not to get
metal ch ips inside !).

Examining tw o o f th e
CM-1s sho wed that they did

Clippet1on·L
Power Output (Watts)

650
680
600
550
350
500

r-----------,
L • . I

F-- ~i.'''ll0'' POT I, ,.
L' ''(AA TAP(AI

'

I ------ - -~
--- . -,

I 1
I I
'< IL ...J

US( S"'ELOEO CABU OA S MAll
CO.... ' .l CABl{ FOR ALe .. "{LU U AOS

CL,PP(ATO"·L

[Q]
.,

OCillA '.." • AUIOl( _ ..u.'. "' l A' OUT AlC "OT
~;:;~ f@\,

~6f

FAO" CL' ....l ATO.. - L
ALC-OuT J"'C~

DenTron Data
K4JW Measurementsto FCC

Band
Power (Walts) Power (Watts) Clipperton CM·1 networt<
Pin Pout Pin Pout Input vswr Input vswr

160 882 390 1000 460 2.6:1 1.8:1
80 891 440 1000 675 3.1:1 1.5:1
40 819 520 1000 580 2.2:1 1.5:1
20 748 340 1000 600 2.0:1 1.5:1
15 614 340 1000 500 1.7:1 1.3:1
10 na na 1000 400 2.0:1 2.0:1

No wonder that so me of the
so l id -s tate-o u t p u t ri g s
either wo n't dr ive the Clip
perton o r just shut down,
de pend ing on thei r design.
By the way, the catalog
specs the input at 1 .5:1 ,
average.

One solution is to put an
antenna t uner betwee n the
excite r and t he Clippe r
ton - if yo u don't m ind
twiddli ng knobs. Another
solution is to put in pi-net
works for eac h band to
match the excite r to the
Clipperton, but there is no
easy way to do th is the way
the uni t is laid out.

The third solut ion is to
buy the outbo ard attac h
ment that DenTron se lls as

Frequency (MHz)

29.0
21 .225
14.20
7.15
3.75
1.90

sea l around the edge so the
fan is exh austing a ir from
the c hass is and not through
the open space betwee n the
fa n and chass is.

Using a GR Strobotac,
I found the fan speed
dropped only 20 rpm , indi
cat ing that a ir delivery was
substant ially unc hanged . I
also added % " to the rea r
feet of the amplifie r to in
crease c lea rance from the
shel f. Be sure yo u allow
enough room behind the
amplif ier (d istance from a
wall, drapes, etc.) so a irflow
is not impeded .

So far. these pro blems
were minor irritat ions. The
real jolt came when a near
by ham came over and said.
"Yo u got spurs that jingle
jangle my new TS-120." He
brought over an H-P spec
trum analyzer he had bor
ro wed from work (eve ry
ham shac k sho u ld have
one, if yo u have 10 kil o
bucks to spare l) and we
hoo ked it up to my TS.
820 S/Clipperton-l combina
tion.

Gad zooks! The screen
lo oked like a Ch ristmas
tre e - sp ur io us emission s
and harmon ics a ll ove r!
Well . first, the 820 d id need
neutrali zing (my faul t when
ins talling new fina ls) and
then t he in-band emissions
we re gone. After this, we
checked the TS-820 into a
dummy load, a nd its harm
onics were well below its
- 4()--dB specs. Bu t, when it
d rove the Clipperton, t he
harmonic output o f the 820
went up. The answer is sim
ple, my fr iends. The 820
wasn' t seeing a SQ-Ohm re
sistive load, bu t some com
plex im peda nce that ex
ceeded its linear operating
range.

Exam inatio n o f the Clip
perton's input circu it d is
closed th at it was untuned
and had no swa mping resis
tor. Taking readings of the
vswr be tween the 820's out
put and the Clipperton's in
put showed the lowest vswr
to be 1.65:1 and the highest
to be over 3:1! (See Tabl e 1.)

had problems simila r to
those I am about to di scuss.
These findings are based on
five separate am plifiers, so
they are not just a fl uke
with my amplifier.

O f the five ampli fiers,
three soon developed noisy
coo li ng fan s . The o b
jectionable noise changed
pitch, indicat ing t he fa n
was changing speed. This
noise was blamed on defec
tive s leeve beari ngs (a
sl eeve-beari ng fa n sho uld
be quieter than a ball-bee r
ing fan) a nd replacement
fans were requested from
DenTron under warranty.
They were sent w ithout
cha rge and were noted to
be from a different manu
facturer. Waming - Discon
nect t he power cord when
working on the fan when
the ampli fie r is wired fo r
220 V because the power
switc h disconnects only
o ne side of the line .

Some of the fans had a
heavy wire grille (to prevent
yo u from sti ck ing yo u r
pinkies in the rotating
blades), while o ther fans
had a fi ne-wire mesh grille,
evident ly intend ed to pro
vide better rf shield ing. The
4-1 /2" -diameter hole where
the fa n is mounted makes
an ideal place fo r rf (and
harmonic!) rad iat io n to es
cape if it' s not shielded. So,
another letter to DenTron
produced a fine-mesh fan
grille, wh ich also was sent
out wit ho ut cha rge.

There are two ways to
mount the grille: I scraped
the pa int off both faces o f
the die-cast fan housing to
ensure good electrica l con
tact between the gr ille and
fan housing and al so from
the fan housing to the chas
SIS.

The al ternate method is
to place the fine-mesh grille
against the chassis and
mount the o ld fan with the
protect ive gril le o n top of it.
You can use four rubber
grommets to shock-mount
the fan , which cuts down on
the noise. but be sure to
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Low-pass filter with sho rt RC-214 coax lead, ground-braid to chassis. Note the fine-wire
mesh fan grille. Lead at upper right is RC-174 carrying 12 V dc for CM-1 relay.

not agree with the schemat
ic supplied. One used a
common network for 15
and 20 mete rs wh ile the
other used se parate ne t
works, although the one us
ing a single coil seemed to
do a good job.

Now for the ale pot lo
cated on the back of the
Clipperton. Noth ing in the
operating manua l mentions
its adjustment, so, in re
sponse to another request
to DenTron I was told to
use either sine-wave or trap
ezoida l scope patterns and
to set the m for 100 % modu
la tio n. l acking a scope, you
can adjust the ale pot to
produce 1 kW input.

Ale is part of a control
loo p for the system of the
exciter and linea r; its setti ng
shou ld prevent the exciter
from driving the ampl ifie r
into a non-linear condition
which generates harmonics,
spurs, etc. Now, I rea lize
this poses a problem for the
designe r. If the ampl ifier is
to be used wit h one particu
lar exciter. he can se lect
fixed va lues fo r the ale
system (rnevbetl. But. when
the amplifier is to be used
with many different exc it-

ers, each having its own ale
characteristics and voltage
requirements, he has to em
ploy an adjustable system .
So, it becomes appa rent
that the ale adjustment pot
should be accessible from
the front of the amplifier.
One of the popular ampli
fiers does have this facility ,
and its manufactu rer tells
you to set it on each band!

Without poking mo re
holes in the Clipperton. this
can be accomplished as
shown in Fig. 1. A 'l-meg
ohm linear-tape r carbon
pot is mou nted in a sma ll
chassis box. Shielded leads
are used, one to the exciter,
the other to the ale output
jack on the Chpperon. Turn
the Clipperton pot wide
open (clockwise) and use
the new ale pot to set the
amplifier to 1 kW dc input
on each band. This is about
0580 Amps at 1700 V when
in the "CW-X" position.

It is useful to put a scale
labe led from 0 to 100 on the
fro nt of the box so you can
log the approximate read
ings for each band. The ale
pot can be mounted on the
CM-l accessory, or both
can be mounted on the side

of the Clipperton (don't
cover up the sc rew used to
hold the top cover on the
amplifier)

Harmonics sti ll plagued
me. Why wasn't my good
Drake TV-3300 lP filter
working to specs? First ,
there is no easy way to
mount it to the back panel
of the Clippe rton. Second,
the 10" piece of o ld coax I
was usi ng between the filte r
and the Clipperton was
leaking like a sieve!

I replaced this with a 4"
le ngth of RG-214, wh ich is a
silve r-p la ted, doub le-shield
ed cable that can be used
up into the gigahertz range.
You can make a reasonable
substitute by taking two
lengths of RG-8/U, cutting
the oute r jacket off one
piece and slidin g the bra id
off the other piece. Slide
this braid over t he first
piece of coax, making it a
double-shielded cable .
After the connectors a re at
tac hed, cover the outs ide
with PVC tape. Take an
other piece of RG-8/U and
strip the shielding off to
make a heavy grounding
braid between the case of
the low-pass filte r and t he

chassis ground of the Clip
perton.

What had been happen
ing was that the shunt caps
in the low-pa ss filt er were
grounded to its case, and I
had a ground loop. Also,
"sheet currents" were flow
ing over the surface of the
poorly-grounded filter case
a llowing harmo nics to pass
on to the ant enna. Now the
Dra ke did the job it was
supposed to-grea ter than
- BOd B at 40 MHz.

One day I lo st bias-so I
thought. The output wave
form was d istorted and the
resting plate cu rrent wa s
zero. Examination showed
no contact through the
re lay used for transmit
receive. This re lay has a
3PDT conf iguration, o ne set
of contacts being used to
switc h the bias from cutoff
(through R3, 47k) to oper
ating bias (9.1 V from a
1N3308 zener]. The contact
was pitted. In order to bur
nish this and the othe r relay
cont acts, it is necessary to
remove the rel ay spring,
pu ll the a rmature back, and
burnish all contact su r
faces . Ins ulat io n ba rriers
prevent insert ing the bur
nishing tool while the re lay
is in place ,

Some instability was no t
ed after the Clipperton had
been converted for 10
meter operation. By mak ing
su re the l o ad control on
the Clipperton is set at leas !
above "3" o n 15 mete rs and
above " S" on 10 meters, the
instabi lity u su all y wi ll
disappear.

Going around the Clip
perton with an rf sniffer and
us ing the spect rum ana
lyzer connected to an an
tenna approx imate ly 100
yards away, the re su lt s
showed these fixes did the
job. Incidenta ll y, I use an
SPC t ransrnatch between
the Clippe rton/low-pass fil
ter and the antennas, giving
me more harmonic attenua
tion and aiding in the pre
sentation of a So-Qhm resis
tive load to the amplif ier at
the o perating freq uency.

•
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OESCO elECTRONICS
P. O. SOX 9169 OEPT, C

CINCINNATI, OHIO 45209
Phone : (513) 531-4499

$49.95

Our NEW AC version of the Rapid Mobile Cha rger .Charge
your handheld radio in 2-3 hours. Will not overcharge
batteries due to the same automatic shut-ott ci rcuitry
found in our Rapid Mobile Charge r. The input is equipped
with a UL app roved transformer and the output with the
appropriate chargi ng plug . No adjustments necessary!
LED indicator shows current is flowing and al l the proper
connections have been made. Models available for
Kenwood TR2400. Yaesu 207R, Tempo 8 1. 82, 84, 85,
Santee HT1200, Wilson MKII and MKIV.

TERMS: US & Canada add 5.. shipping. handling and inSU fance.
All othen add 10'l10 (2Q'll, Air Mail ). COO add $200 COO lee, Ohio
residents add 4 'h' sales tax. Visa/Mastercard _ leome.

Salisfaction Guaranteed
10 day uncondi tional guarantee! II you are not satisfied with this
product. return il w ithin 10 days in original condition and we w ill
refund your money (less shipping & handling) .

Dealers please inqu i re

$34.95

RAPID 1/ CHARGER

RAPID MOBILE CHARGER

NICAD BATTERY
CHARGERS

Charge your handheld rad io off 12 von source in 4-6 hours.
Will no t overcharge your batterie s due to automatic shut
off circuitry. Eq uipped wi th cigarette lighter plug on the
input side and the app ropriate charging plug on the output
Side. Cord lengths allow for convenient use while
charging! Models available for the Kenwood TR2400.
Yaesu 207R, Tempo 5 1. S2,54, 55 . Santec t-1Tl 200. Wilson
MKII and MKIV. Other models available also. Please call o r
write lor more info.

~-

4. Thrott le back on the
audio gain; 1 kW input IS

nor always necessary.

DenTro n now has come
o ut with a " new model" of
the Cl ipperton-l. They have
put the t uned networks in
the input and inside the
box. An ext ra sect ion has
been added to the band-se
lector switch whic h switch
es can-type re lays mounted
on a PC board they put on
the left-side wa ll. These
relays switch in the proper
input p i-network.

It is understood that o ld
e r unit s can be sent back to
the factory for modifi ca
tion and/or a kit fo r field
modi fication will be ava il
able.

My thanks to Walt Kunde
K5BVM fo r consultat ion
and checking my tests, to
Mike DeZego WA4RXC for
instrumentat ion and he lp in
runn ing tests. and to W4TL,
K4WB, and W4lQS fo r info
on their Clipperto ns.•

Conc lusions

1. Whether your exciter is
solid-state o r vac uum-t ube
o utput, use an ante nna tun
er or CM-l pi-network be
tween the exciter and the
Cl ipperton.

2. Insta ll a va riable ale
control pot where you can
easily set it fo r each band

3. Ground everyth ing 
the exci te r. the Clipperto n,
t he low-pa ss filter. trans
ma tch. etc . Use braid as
sho rt as possib le .

I use a rel ay switching
system on my tri-band
quad. so the 'l u-meter sec
tion is not electrically con
nected to the feed line when
operating 20 meters. thus
fu rthe r reducing the ra
diated second harmon ic.
(It's kind of embarrass ing to
be cal led on the land-line
by a loca l and told that you
are QRMi ng the ir l D-meter
round table when you are
operating on 20!)

1====A€~=From1S=MAGAZINE

~PTHE 'OOR
MOST

UP-TO-DATE
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
eLISTINGS BY STATE AND COUNTRY
eLISTINGS BY FREQUENCY
eMAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_ W ORLD R E P E ATER ATLAS - BK73 15-Co m p le tely
u pdated. over 230 page s of repea ter n sUng s are in
de)l;ed b y location a n d fre quency. More than 50 m a p s
pinpoint 2 000 r epeater loca tion s t h rou ghou t the USA .
F oreign n sting s include Eu rope. the Mi ddle East . Sou t h
Amer Ica and Africa. $ 4 .95.

IN STOCK AND READY TO SHIP
' Use Ihe order card in the back o t Ihls magazine or i temize you, orde, on a

sepl"ate ptece c t paper allCl mail ' 0 : 13 Radio Bookshop . Pelerborough NH
~58, Be Sure 10 Include che.:k Of detaIled cr ed" card InlOfmat lOO. No

COO g.rders accepted Add 51.50 hfllt book. 51.00 each add,hon., 1book. $10,00
pe< book Ig.re lgn . "mall. O UlKhCW' S feg• •dlng you. Ofdoll'? Please "'fil e 10
Customer 5efv'ce alll>e.b<.>Ye a<)d,ells P1e.se allow 4-6 "'~s lor delivery,

FOR TOLL FREE ORDERING CALL 1 -800-258-5473
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Ever tried to read computer sales literature?
Ever tried to talk to a computer salesman?

Ever tried to make a decision about
which computer to bUy?

- --

Here's a look at some of the articles 117.97 wUl
bring you:

- When a small Business Computer
Arrives, Wh a t Happens to the
Small Business?

- Let ter to Hernmtngwey RE: Word
Processing

- Pr oteeeronet &: Small Business
Microcomputers : Buying, Using
and Fixing a System.

- Adequa te Backup: Protecting the
Data in your computer.

Wayne Green, the publ1sher of Desktop Com
puting (and aJ.so of Kilobaud Microcomput1ng,
and 80 Microcomputing both successful
computing publications) has gone through both
the agony and joys of working with computers.
He has Ioet e quarter of a million on a mainframe
big boy computer only to come out on the other
side with all the information necessary to run
a 200 employee publ1shing firm on several
TRS-BO's.

Wayne has a. reputation for being honest and
un-errerd . He'll make sure you get the truth. In
the meeting introducing the idea. of Desktop
Comput1ng to his staff Wayne said

"Our objective 18 to be the only com
puting magazine written in plain
English"

So that 18 what YOU'll be getting-honesty and
directness. Desktop Computing w1ll give you all
the information you need on computers in plain
Engl18h.

ThiB charter subscription is available for a
short time only. Bend the enclosed card today for
the premier issue-October 1981-and get the
information you've been needing for only
$17.97.

Call \ou-""':
(800) &88-1HT.5

or m.aD the
coupon below.

:::-----,..-.-,--,

Yes ... then you know what frustra.tion 18.
Help 1s on its way. Desktop Computing pre
mieres this fa.ll. The firet and only computer
magaerne written in pla.in English. Preposter
ous'? Not a.t all. It Is RQ8s1ble to exptetn com
puters without all the "computerese." That 18
wha.t Desktop Computing will do each month.
Send the card today for a no-r18k subscription
that will give you the kind of understanda.ble,
useful information on computers you've been
waiting for.

Why do you need. 8. pla1n-E~h explanat1on_
of "deskt.Op computers'? Because they have just
come of a.ge and are saving thousands of bust
nessmen like you a.n emeatng a.mount of
money. They not only save money. do things
rester. provide access to more information,
allow a. sma.ller staff to do more work, they a.lso
a.llow you to get into services for your custom
ers which were not practical before. You can
provide more services at lower cost. To get in on
the savings and expanded customer services,
you need information. Deskt.op Computing wUl
bring you that information. Deskt.op Com
puting wUl cut through all the technical
nocus-pccue.

In th18 time of high interest rates, a truly low
cost desktop computer system (usually a micro
computer system) 18 a welcome event. Let Desk
top Computing explain what these systems can
do for you. The subscription price 18 $26 a year

but as a charter
subscriber you can

get the first year
for only $17.97,

t.otally tax
deductible.

Belief is here for only $17.97
D YES Sign me up 8B a Cha.rter aUbscrrqer to Deektcp

Computing. I will get one y6&l' of the only comput
tng megaaine written in pl.&1n EngllBh for 117.97(a eevmgs of 80"
off the newsetand). My subecrtption will begin with the premiere
lssue-October 1981. (A photocopy of this will be eccepted.)
Your flrst"'8 wW bIl arrl'flng by mld-Ocl.obllr 1981 .

C&n&d1&n 1 yr. onlylUS funds 119.97 Foreign 1 yr. only/US runes 129.97

NAME

ADDRESS _

CITY STATEL. ZIP' _

SIONATURE: EXPIREDATE'-- _

CARD' INTERBANK "

JlDC6
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For the best deal on
• ...u ....manee.... meco-Appi eaASP
• All I nli- BeldeneBenchereBird- COE
. CES_ Comm unications Specialists
• Colli ns. t usnerift- 01 iWI. DenTron
• Orake- Husl1er- Hy·Gain_lcom_ lll l_ KLM
• Kenwood-Larsen- III Icrolronics- IIIFJ
• Midland- III ini·Prollucls- Mirage- Mosley
• NPC.Ntwlronics- Nye- Panu on i,
• Palomar Engineers- Regency·Robot
. Shure-Standard-Swln-Tempo
• ten -tee-Tnnscom·Yauu

CALL
TOLL
FREE

Your Best Buys
for November!
TRIONYX TR-l000 600 MHz

Frequency Counter $139.95
ICOM IC-730 HF Xcvr...

Now only $749.95
ICOM IC-2A 2M Hand-Held...

limited special $219.50
KENWOOD TR-7730, TS-830S

In stock, immediate delivery!
YAESU's New FT-208R... Now

delivering from stock ...
ROBOT 800 ASCII. Baudot and

CW Terminal _ $799.95
APPLE Disk Based System:

Apple II or II Plus with 48k
RAM installed. Disk II with
controller. ODS 3.3 _$1899

APPLE Game Paddles available
Quantifies limited... all prices subject to

change without notice
We always have an excellent
assortment 01 fine used equip
ment in stock... Come in or call

CALL TOLL FREE
(outside IllInoll only)

(800) 621-5802
HOURS: 9:30-5:30 MM., Tu n.. Wed. I Fri.

9:30-9:00 Thursd.y
9:00-3:00 s.tu,dl'l'

.--. .... _..-. ~ -·-.·~.·~._-.--

..-
~ .-....~ ,_ -

-""'" - -- ,- -:, -. ,-----" --.... -:..--.- --.- ..- .. -._-- ~.- -- ---.~• - - 60........~.-'·.-

You can't
tell the players
without a
scorecard!

Ord er from y o ur dea ler o r a lrect ly fro m
t he p u b l iSher. All direc t o r a ers ada shipp ing
charge . Foreign re1iaents ada $4 .55 f or
shipp; ng. I l l ino is residents aad 5'll.sales til " .

u USC;IlIflOOI: $18.95 $3.05 $22.00
o Fore.gn

Callbool: $ 1 7.9 5 $3.0 5 $21.00

O r de r b oth b ooks al Ihe same time for
$3 9 .95 i nClu ding Sh ipping.

Exh SlIoppllog TalIl

RAD40'O.,a" II b kca DD INC.

~
. Dept. B.............

925 Sherwood Drive
~ke B luff, IL 60044, U SA

~9lISUS on blu e field , rea letter in g. 3" wi"'"
x 3 " h igh. G reat on JaCkets and caPS.

~ SPECIAL LIMITED OFFER !
~ Amateur Radio

~ '. Emblem Patch
_ moI -' only $2.50 postpaid

Order today!
NEW 1982
RADIO AMATEUR CALLBODKS
READY DECEMBER 1ST!

The latest eenttcns will be published SOOIt!
w ortc-tamous RadIo Amateur call b ooks,
the most respec ted and ecmcrete l isti n g o f
radio am ateu rs. Lists calls, license classes,
acc-ess Informat ion. L o ad ed with special
featu res such as call changes. p re fixes o f
the world,standard time charts,wor ld-wlde
QSL bu reaus. and more. The U .S. Edition
fea tures o ver 400,000 listi ngs, With over
70,000 changes from last year. T h e
Fore ign Edition has over 370 ,000 listin gs,
o ver 60,000 changes. The new 1982
c eneoc ks will be available on December 1,
1 9 8 1. Place vour o rd er now.

The OL·I is a unique
ch em ica l dummy load .
Un l ik e m eny o i l· fill ed
dummy loads. it wi ll n ol
lea k . Sealed read ,. to use.
M u . 1000 watts PEP for
15 sec. SW R less than
1.5 :1 1·225 MHz. Portable
_ on l y 3"l. x " '!i. ".

Only $19.95

T-3 MOBILE IMPEDANCE
TRANSFORMER

T-6 ULTRA TUNER

MO$l ve rsat i le an t enn a tune r illva il able.
Any antenna _ coax fed 0 ' random w;,e
(I 6Q.IOm.). Front pa nel fu nction s witch
se lects bel ....een t ....O c i rcu its - a Pi or L
net....or k _ o r tuner bypass. Front panel
antenna s.... it ch . Relative out p ut meter.
200w ou t put _ will work with vi rtually
any tra ns ceiver. 6 1h" x 3" x 3", Allractive
bronze fini shed en cl osure.

Only $64.95

T-2 ULTRA TUNER

VAN GORDEN ENGINEERING
P.O. BOX 21305

S. EUCLID, OHIO 44121

Tu nes out SWR on any antenna - coax
I~ Or random "'in , 060· 10 meters ). Any
" . _ up t o 200 ..... U s Rf outpu t . Rugged,
yet COm pile! : 5 '/0- • 2 ';' - x 2 'h",

Only $43.95

• "'. ~•. J. .;:, . ....-==-. '4
. :~'- ' - j

T·1 RANDOM WIRE
ANTENNA TUNER

All ba nds (160- 10 m .) with any w ire 
200W output _ Any fra n K e;",!!' - Home
or portable _ Neon t une ·up ind io;alo, .

Only $32.95

Match es 52 ohm co a" to the lower impe
da nce of a m obile whip, Taps between 3
and 50 oh m s. 3·30 MHz:. 300 walls out put.
2%" x 2" " 2 ';' " .

Only $24.95

DL·1 K4RU DUMMY LOAD
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Robert H. Johns W l/1P
1179 Papermi/l Road
Hunringdon Valle y p;If, 19006

The Traveling Ham's
Allband Antenna

- is this the ultimate portable system!

•

T his antenna system was
des igned for travel . It

ca n be assem bled a nd put
up by one man in less tha n
30 minutes , and it packs
neatly in a C h e v e tt e .
Despite the portability , it
does an excellent job of
radiating. A mast made up
of five-foot steel sect ions
supports a 'tO m eter beam.
The guy wires a re mult i
ba nd inve rted vees cover
ing 80 th rough 10, with the
tra ps located near the e nd s,
making the rad iati ng por
tions seve ra l half wave
lengths on 20, 1S. and 10.

This results in some ga in
a nd in wide ope rating band
width s on al l of the ba nds.

The mast is alm ost 35
feet high . The five-foot sec
tions of stee l TV mast ing
are strong but wobble a bit
at the joints. (Aluminum
tube of the same size is
available but It is not strong
enough.) By lean ing the
mast agai nst two of its guy
wi res -see Photo B- one
man can lift the mast and
beam and add a section at
the bottom . When raised to
ful l he igh t and the other
two guys are tied, the base

Photo A. The portable antenna system has a 10-meter beam
atop a pole made from short sections of TV mast, guyed b y
two inverted vees that give complete coverage, 80 through
10 meters.
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Photo 8. 8y leaning the mast against two of its guys, one
man can iiit it from the bottom and insert another 5-foot
section of the mast. The whofe structure is light enough so
that th is is no prob fem.



Becoming your #1 Amateur Store.
Visit us on your next trip to

Washington. DC.

• A Tradem.arlc of !he Tandy CorP

•

RTTV / C W .
F o r theTRS-BO

- - ---__0"'.',. ..;

ROM·116
RnY/CW Operating SYSlem,..~------~~~
Detailed brochure available on request.

ME

NH

VT

"ASS
NY

"'T YOUR SERVICE
D,ck -K4EIH
Danny -WA4S DE
C ul'1., -W84KZL
ScQtI -WB2Y$ Y
Larry -KOl B

He Ned -K4SYF
George · W4EV

Ma ry Ellen

FULL YAESU LINE ON SALE
FT 208R s 359.95 Call
FT 70aR TBA Call
FT 707 $ 8 10 Call
FT 101M KUI $ 925 Call
FT 290 R $ 399 Call
FA 7700 $ 549 Call
FT 902D M $1535 Call

FULLICOM
LINE ON SALE

tCOM NET SALE
rc 2AT s 269.50 Call
rc 3Ar TBA Call
rc 25A $ 349 Call
rc 730DC s 829 Calt
rc 720ADC $ 1349 Call
rc 251 A $ 749 Call
rc 290A $ 549 Call
IC 451A $ 899 Call

PA NJ EEB
1

:::::-;;;:;fc Buy With
DEL Confidence

., ~ [I C O M I
FALL SALE
Now! EEB Is The Only
ICOM Authorized
Service Center
In The
North
East

EEB

- OUR 10th YEAR
SAME LOCATION

Featuring: ~~atures
1200 BAUD OPERATION, Not limited 10 110 baud be- • Two Serial Ports
cause of timing loops. 60 . 66 , 75 & l00W.P.M. • fourteenButters
Plus 110, 150. 300. 600 & 1200 baud operations • Automatic CW 10
possible . • Transmit Controt
FlEXABllITY OF OPERATION. Instantly change: Baud • Selective Call Feature
Rates: Program Mode (ASCII/baudot): Program Status. " Error Correcnon

• Word Wrapping
SPLIT SCREEN VIDEO. Transmit & receive data crs- • Easy To Interface
played separately . . • 30 Day UnconditIOnal Guarantee
REAL TIME. Automatic CW/IOWIthout user interven- • Hardware recunements IRS-50
lion . Automatically updates ~ Modell or 3 16K
at end of month or year !!!!!!!r CROllJn External terminal unrt

l'llcroProduds
606 State Street P.O. Box 892·A _ Marysville . WA 98270 . (206l 6594279

o
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Fig. 2. The boom-to-element clam p modifications. The half
element on the right is held in place b y tfle hose clamp. Its
end has been cut off at the hole for the V-bolt. The V-bolt
nu ts are loosened to remo ve the element from the boom,
and the hose clamp loosened to sepa ra te the two halves of
the element.

10m 15m
Reflector 17' 2" 23'7"
Driven element 16' 6" 22' 4"
Director 15' 9" 21' 8"

Tab le 1. Element lengths for
three-efement beams based
on driven-element-to-direc
tor spacing o f 6' 4 " and a
driveo -etemeru-to-retlec tot
spac ing of 5' 6 ". From
graphs in ARRl Antenna
Book ,

of the mast is moved under
the top. An extra set of guy
st rings part w ay up will
keep the mast straight and
the beam level. but I don't
usually bother.

The whole st ruc ture can
be put on a rooftop if a fair
ly flat one is accessible and
fewer mast sec tio ns are
used. A chimney can be a
base a nd so can a vent pi pe
of the dra inage system. A
U-bolt on the mast can be
bent to hook on the pipe, as
shown in Fig. 1.

The beam is the Radio
Shack CB beam. Reduce
the e leme nt lengths to
those in Table 1. Notice
that the boom length is ade
q uate to make a three-ele
ment, 15-meter beam if that
is preferred . The ends of the
e lements will accept 3/8"
tubing extensions . The gam
ma match needs no mod ifi
ca t ion on 10, and there is
room enough to extend it to
matc h a 15-meter driven
e le ment. If you bu y a new
CB beam, watch out for the

assembly instructions; they
have interchanged the re
flector and director spac
mgs.

Th e beam b e c ome s
quick-take-apart with a few
s impl e c ha n ges d u ri ng
assembly. The boom joint
can be loosened on o ne
side only, and that half of
the boom slid out of the
joint. Each e lement-to
boom clamp is mod ified as
shown in Fig. 2. One half of
the element stays with the
U-bolt and clamp and the
other half slides out afte r
the hose clamp is loosened.
Cut off the end of thi s half
element right at the middle
of the hole for the U-bolt,
and don 't u se a bo lt
through the clamp a nd ele
ment as is done on the other
side , During assemb ly, that
ha lf-element is pu shed right
up agains t the U-bolt as a
stop, and then you know it
is located correct ly. The
oute r tube needs to be slo t
ted under the hose clamp.

I colo r-coded the e le
ments and boom to simplify
layout of the parts on the
ground befo re assembly.
Red and green spray paint
for the reflec tor and d irec
tor a re appropriate ! Spray
after the beam is assemb led
so that the pain t doesn' t in
terfere with electrica l con
nect ions.

A sho rt length of stee l
masting is attached to the
boom joint . This is visible in

Photo B. A tapered end of
one of the mast sections is
inserted in it to mount the
beam on the mast. This
leaves enough sli p to rotate
the beam around the mast.
No rotor is used. I tied string
to the ends of the boom and
rota te it and secu re it with
the string. The mechanical
and electrica l complexity
of a rotor in the sys te m isn' t
wa rra nted .

The two mul t iband vees
are fed by the same 52-Qhm
coaxia l cable . Cuy rings,
one insu lated from the
mast by severa l layers of
tape, support the center of
the vees - see Fig. 3. Hose
clamps under the rings pre
ven t t hem from s lid ing
down. A chass is coax con
nector was so lde red to the
lower ga lvaniz ed ring with
the inner cond uctor co n-

nec tion passi ng th ro ugh
one of the holes in the ring.
A short wire connects this
to the upper ring. The two
halves o n eac h vee are
joined to these two rings so

Fig. 1. A vent pipe makes a
secure base for the antenna
mast. With the V-bolt bent
to hook on the edge, the
pipe will support a short
length of mast upright until
the guys are tied.

0f0S£ CU"P \
,;!l.,

= (

Photo C. One o f the traps made from coaxial cable. The
white polyeth ylene tube is a tight fit o ver the plastic egg in
su lator and serves as a coil form.
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Fig. 3. Two gu y rings are used to support the centero f the in
verted vees. The top one is insulated from the mast b y elec
trical tape, and a hose clam p beneath it prevents it from
slipping down. A chassis coax connector is soldered to the
lower ring and its center conductor is connected to the up
per rmg.



We proud ly announce our
Amateur Communications Ter
minal, the ACT-1. It's the best
value in the Amateur Radio
market for your RTTY/CW re
quirements. Check the combina
tion of features and proven
MICROLOG quality. You'll agree,
the ACT-1 is a " Tough ACT to
follow." Microlog Corp. 4 Pro
fessional Dr. Suite 119, Gaithers
burg, MD 20760, Tel. 301-948-5307
Telex 908778.

Sales through your local dealer

M'CROLOG -"
INNOVATORS IN DIGITAL COMMUNICATION

o SIMPLE DIRECT CONNECTION to your
Transceive r. 0 COMPLETE SYSTEM , built-in
Demodulator & AFSK Modulator w ith key
board programmable tone pairs trom 500 to
3000 Hz. 0 SPLIT-SCREEN operation with
keyboard selectable line location 0 1400
character text buffer. 0 TEN , 40 CHAR. pro
grammable message memories, plus ID 's
WRU & SELCALs. 0 RANDOM CODE gener
ator & hand key input for pract ice. 0 Baudot
60 to 132 WPM. 0 ASCII 110 & 300 baud.
o SYNC-LOCK & NON standard speed ASCI I
operation from 10 to 200 baud, (slow speed =
noise immunity). 0 RECORDER INTERFACE
for " BRAG-TAPE" or recordi ng off-the-air.
o CODE CONVERTED Printer output in
Baudot or ASCII. 0 SSTVIGRAPHICS transmit.
o FULL 63 KEY Computer grade keyboard.

"9" monitor $1 99 .



Fig. 5. Dimensions of the inverted vees. The long one is three half waves on 20 meters and a
half wave on 80. The shorter one below is three half waves on 10 meters with the ten-meter
trap slightly loading the entire length so that both 15 meters and 40 meters are resonant.

104 73 Magazine . November, 1981

The trap is built up on a
plastic egg insulator and a
two-inch length of 1 Vl"
polyethylene tubing as a
coil form. This tubing. wit h
a 1/8" thick wall, is a tight
fit over the insu lator a nd
also helps to protect the
free e nd of the inner con
du ctor. This point, at the
left e nd of the coil in Fig 4,
has high voltage with re
spect to surrou nding parts
of the trap and need s pro
tection. Dri ll a d iagona l
hole into but no t th rough
the wa ll of the polye th
yle ne a nd pu t tha t free e nd
in it.

Sta rt bui ldi ng a t ra p by
forc ing an egg into the po ly
ethy lene tube and a ttac h
ing short lengths of w ire,
p refe rab ly copperwe ld,
arou nd the egg as is normal
ly done w ith an anten na in
sulator. These wires inside
the coil will have some ca
pacity and so will be pa rt o f
the trap circ uit. Don 't at
tac h the antenna wire yet,
since this adds extra capaci
ty and prevents finding the
correct trap resonant fre
quency. Remove about
three inches of outer jacket
from the end of the coax
and push the braid back
and loosen it. Work a hole
in the braid , fold the cable,
and feed the inner conduc
tor and its insulation
through the braid . The two
are now separated as shown
in Fig. 4.

The braid goes through a

there after the beam and itsPhoto D. There isn 't much
boom are disassembled.

was used for the vees . The
st randed copper is flexible ,
coils nicely, and doesn't
kink . It also has a th ick vinyl
insulation whic h is a help
w hen the antenna must
pass th ro ug h tr e e s o r
against bu ildings. Vacation
sites a re se ldom ideal.

Pho to C a nd Fig, 4 show
the cons t ruc t ion o f the
traps . Eac h tra p is made
from a length of RG-58 co
ax ia l cab le connec ted so
that the bra id is the coil a nd
the capaci ta nce between
the inner cond uc tor a nd the
braid become s the tra p ca
pacitor. In bri ef , the coax
braid make s exce lle nt trap
co il with ve ry high Q, a nd
the di stributed capacita nce
of the cab le is a h igh vo lt
age, stab le capacitor. No
tice the cross-connection of
the inner conductor from
the rig ht end of the co il (Fig.
4) to connec t to the left e nd
of the coil. There would be
no capacitor formed if it
were simply joined to the
outer b raid at the right end
of the coil.

for 15 meters and loads it
more tha n it does 40 me
ters, bringi ng both ba nds in
to re sona nce with lo w sw r
on the same lengt h of wire.

The lo ng inverted vee
works o n 20 and 80 meters,
w ith the t ra ps c u tti ng off
three ha lf waves on 14
M Hz . The tra ps a re near the
ends of both vees. out o f
the h igh-c urrent parts o f the
an tennas, whi ch mak e s for
good radi ating efficiency,
Anothe r ad vantage of thi s
layou t is the w ide band
widt hs on most of the
bands . Many tra p antennas
have very narro w ope rat ing
bandwidths because of the
heavy loa d ing.

Automotive prima ry w ire

Fig. 4. Showing the connections so that a single length of
coaxial cable becomes both coil and capacitor for a trap.
The braid connects to the copperweld wire which will io in
the trap to the antenna. The inner conductor separates from
the braid. passes through a hole 90° from the braid hole
and is routed through the egg insulator to be soldered to th;
braid and copperweld at the other end of the coil. The inner
conductor at the upper end of the coil does not connect to
anything. To hold it in place and insulate it it is tucked into
a shaflow diagonal hole in the polyethylene coil form.

that the wires at one ring go
off at right angles to each
o ther. Dur ing travel , the
guy rings and vees all stay
connected to thei r mast
section.

The vee for 40, 15, and 10
meters is a bit unusua l. The
'ln-rneter t rap isolates three
ha lf waves in t he middle
and ac ts as a load ing coil on
15 and 40. This is crit ica l
since harmonic a nte nnas,
suc h a s a half wa ve o n 7
MHz working as three half
wa ve s o n 21 MH z, do no t
work ou t exactly. A ha lf
wave di pol e is too short to
be three ha lf waves on its
third harmonic because of
the lack of end capacity for
the m idd le wave length at
the h ighe r frequency. In th is
a ntenna, the lo ad ing coi l ef
fect of the lo-meter trap
compensates for this; the
trap is nea r a current loop
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coil forms, and #14 copperweld
wire. Coaxial cable, RG·58A1U,
with stranded inner conductor
to facilitate separat ing the inner
and outer conductors from each
other, is avai lable at $.25 a foot.
About 15 fee t is needed lor the
four traps.

Prevent OSCAR 8 Mode J desense
Use MMFlOO-7 $42.95
Stop receiver IMD birdies
Use PSF432 $59.95

29.0

...'"

CONVERTERS
Choose from many models to suit your needs.
Examples: MMC 432-28, MMC 426/ 439- ATV

MMK 1296-144, MMC 1280-AT V
Write for details and avai lable options,

n LTERS

Fig. 6. Swr plots for the family of inverted vees.

WORK THE U.H.F. BANDS
Add a Iran,verter or converter to your existing 10m, 6m or 2m equlpmems.
Choose from the largesl selection of mo<Jul~ available for OX. OSCAR.
EME, ATV.

TRANSVERTERS M MT 50-144 $269.95
MMT 144-28 $254.95
M MT 432-28 (S) $349.95
l\tMT 439-AT V $379.95
MMT 1296-144 $455.95
OTHER 1\10DELS AVA I LABLE

ANTENNAS
420-450 M Hz f -bca rns
48 el. 15.7 d Bd $75.75
88 cl. 18.5 dAd $105.50
1250- 1300 M Hz loop yagi 12%- LY $49.75
Send 36.. stamps for full details of all our VHF/UHF items.

r
L
Pre-seltx:lofi' lfillers Transvcrtcrs £ V~.

ow-pass l ters Converters ';:111"_
varactor .!riPlers . Antennas .~
Pre-ampltfiers Crystal Filters ~

Spectrum Inlernational, Inc.
~'"Pust Office Hllx 1084S

Concord , Mass . 01742 USA

Note: A kit of parts to aid in mak
Ing traps is available from R. H.
Johns-Scient if ic Instruments,
3379 Papermill Road, Hunting
don Valley PA 19006, for $4.50
plus $1.00 postage. Each kit
contains parts for four traps,
egg insu lators, po lyet hyle ne

,

This anten na system has
been up and down count
less times in its develop
ment and tuning, and it also
has been to the mou ntains
and to the shore severa l
times. It really is portable.
The comp romises (no ro
to r, wobb ly mast, li ght
weight guys) are a ll me
chan ical; e lectrical ly it
works very wel l.

Either the vees o r the
beam could be beefed up
for a perm anent insta ll a
tion, of course. Parts will
func tio n a lone, too. I have
not tak en the beam to t he
shore where the houses are
so close together. Also, if
there isn' t enough room to
stretc h ou t the 80-meter
leg, I just use part of it as a
guy wire and still have a
good performer on 40, 15,
and 10 from t he other half.
The tu ning can be affected
by nearby objects or the
ends com ing down close to
the grou nd It is best to tune
it at home under condit ions
simi la r to those it wi ll meet
on vacation and accept the
inevitable variations under
field condit ions.

Readers are encou raged
to bu ild the traps desc ribed
here fo r thei r own use, but
m a nuf ac ture rs a re ca u
tioned that a patent app li
cation has bee n filed on
them and all rights u nder
the Pa tent Code wil l be
stric t ly enforced . •

hole in the coil form and is
soldered to t he copperweld
wire. the inner conductor
goes t hrough a hole a q ua rt
e r tu rn away from the braid,
passes t hrough t he egg be
side t he copperweld. and is
soldered to it at the other
end. Wind 3~ turns of coax
onto the polyethylene form
for a 10-me te r t rap - 6 ~
tu rns fo r a lQ-meter trap .
The holes should be d ri lled
nea r the ends of the fo rm so
that th e t ur ns ca n be
spaced out for tun ing. A d ip
meter checked against a
ca librated receive r is need
ed. Tune each trap fo r the
midd le of its band. After it
is insta lled in the antenna, it
wi ll dip lower in frequency
by about 1 M Hz for the
10-me ter trap and about .5
MHz for the l O-meter one.

Al l the electrica l connec
tions a re so ldered, and cor
rosion shou ld not be a prob
lem. The co ils need to be
secured in place afte r tun
ing, and the coax shou ld
have some weatherproof
ing so tha t water does not
get inside . Silicone rubber is
an exce llent insula tor . If it
is in a tube, it is sticky and
smel ly as it comes out, but
Dow-Corning sel ls a sili 
cone rubber roofing materi
a l that wi ll brus h on. It
comes on ly in q uarts 
about $7 in the discou nt
stores . The trap cou ld also
simply be wrapped with
electrica l tape.

Photo E. The beam can be disassembled and repacked in its
original carton for travel. It extends up between the front
seats of my subcompact.

...See List 0/ Adver/isers on pfJge 130 73 Magazine. November, 1981 105



K:-"""

K:-W

K:-251A

1C-730

Clegg is
., ~ IICOMI

Headquarters!
K:-2lU

K:-2II1

K:-M

call or write today for delivery ofyour favorite ICOM 'n'ansceiver.

Oegg also stocks a complete line ofAntennas.
Fbvver Supplies. Amplifiers & related accessorres
roo- yvur station.

Communications Corp.
1911 Old Homestead Lane
Greenfield Industrial Park East
Lancaster. PA 17601
(717) 299.722 1 ..- 13

ASSOCIATED RADIO 913-381-5900
801 2 CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE: SEND 51.00 FO R OUR C URRENT CATALOG OF NEW AND RECONDITIONED EOUIPMENT.

* ALSO WE PEAIODICALlY PUBLISH A LIST OF UNSERVICEO EOUIPMENT AT GREAT SAVI NGS.
A BONANZA FOR THE EXPERIENCED OPERATOR.

TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE.
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TEN · TEC ARGONAUT 51 5

IC· 2AT

TEN·TEC OMN I

..

TEN · TEC HERCULES

IC·25A

TEN· TEe ARGOSY

IC·72DA

. - - -~::I. ~~ - ",-- - . : .~,- - - -_. ..
•

IC·22U

rC-Z9DA

KENWOOD TS·830S



UELEGANT"
DESIGNED FOR THE PARTICULAR HAM.

CLUTTERFREE CONSOLES

PRICES START AT $203.35
SEND FOR FREE BROCHURE

[CLCTTE&FllEE MODUlAR CONSOLU P.O. BOX516.$ TiCOllll, wl. tulI5 12Oi) ' H 1 '1~

To demonstr.t. the ..Iectlvlty 01 our Mark 3CR repeeter we keyed a
tranlmltter 15 KHz off frequency and ••t It dlrKtly again.' the reeetv.r
Input. Our Marit 3CR didn't even notice the clo•• encounter.

encounter

call or write for lpecl.tc.tlonl ....9

MICRO CONTROL SPECIALTIES
23 Elm Park, Groveland, Ma. 01834

(617) 372-3442

close

Sure the Mark 3CR can withstand severe interference..
it uses both crystal tiltering and double conversion.
And that's just the beginning. Its performance contin
ues with a transmitter that meets commercial specs
plus a microprocessor controller that gives you 39
functions and 13 Morse messages. For peak perform
ance have your own close encounter with a Mark 3CR /
Repeater or Mark 3C Controller.
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VISA"

I I

SAVE $30
1C·2AT Synthewed 2mfM Ha..-:!Md
IMtIl buIIl~n TITpid,800chlnnels In5
KHz steps 144·147995 selecEd by
thumb wheels &.5 KHz upYIlf! SIMich.
!: 600 KHz oItse~ With ee.a 250 rna
nicad pack outpullS 15 lOW or l.~w

HIGH, Opuo,..1 packs tor large rcapac
Ity or h,gher power, Supplied With250
ma mead pack, wall cha,ge r. Ile..ble
antenna,be lt clip,stra P. earphone and
plugs. ModeIIC·2A does not have bUilt·
mTIT pad 6,6"h · 26"w' 14-d. l ib ,

Regulu SPECI"'l!
IC ·2"" HT wlnP. nlUd &chgr ... $269,50 5239.50
IC-2'" 2m H' w/AICad & wall chgr . $23950 $214.50
8C-JO Drop~n charger lor BP-2,3 & 5 69.00
BP-2· 450 IN. 1,2'1 mead pk, IWoutput 39.50
BP-3 un 250 IN~ pk, 1.5W output 29.50
BP--4 A1kabfll! battery case 12.50
Bp·5' 450 IN. lO.8v nicad pk. 2.3W output 49.50
CP-I tlg lighter plull & cord (BP-3) 9.50
DC-I DC opelallon mod ule .... •. . . . . . . . .. . . . 17.50
f,I,-2 2m fle lible antenna tO.OO
HM·9 Speaker/ mlcrophone 34.50
IC-2'" leather case for IC·2A 34.95
IC-UT Leather ease lor tC-2AT 34.95
2 ·TT N TT pad 39.50

*8C·30 required to charge Bp·2 & Bp·5
IC-202S 2 meter portable SSB Transceiver. 3W PEP
output. Uses regular "C" cells. optional Nlcad pack &
charge r or IC·3PS ACsupply/speaker. With hand n ne.
wh ip antenna and st,ap Regular $279 00

IC-20t 2m amplIfier. lOwSSB/ FM 91,00
IC·402 432 Mhz portable sseTra nsceiver, features
same as IC-202S above Regular $J89.00

IC-30t 432 Mhz amp . 10. SSB/ fM 105.00
tC-502'" ] W SSB6m portable. as above 5239.00
IC-3PE 3Apower supply/speaker 95.00
IC-3PS ACsupply/spk, for portables 95.00
HIII-3 Delule mobile mIC rophone 17.50
HM-5 NoIse cancelIng mlClophone 34.50
HIII -7 Ampllhed mobile microphone 29.00
HM-8 Ioocn.mne microphone 49.50
HM-IO SCannmg microphone 39. 50
SM-2 S,pln electret desk microphone 39.00
SM·5 g-pn elec tre l desk microphone 39 00
HP· l Headphones 34.50

?t-- A ES Z".....dS~ - Clearwater, FL
1898 Drew St. Phone (813) 461 ·4267

AES Store Hours: Mon, Tue, Wed
& Frj 9-5:30; Thurs 9-8; Sat 9-}

IUs Vegas&Clear.atel stoles NOTopen Th urWay evelllngsl

E·X ·P·A·N-D-E-D WATS PHONE HOURS
Our M,lwaukee HeadQuarte~ WI lt an,wer the
Nationw,de WATS line 1-800-558-0411 untol8 pm
(M'Iwau kee t,me) Monday thru Thursday

IMPORTANT!
The prices shown in this ad are
suggested b y the Manufacturer.
On mosl MAJOR items we can
save yo u money with a Big Dis·
coun t. Call now TOLL FREE and
ask for our DISCOUNT DESK,

IC·25IA Microprocessor controlled 2 meter AlI ·mode
Transce iver for 143,8·148.1999 Mhz. 7 digitdisp lay. 10
watts. 3 memories, mem. scan & progra mmable band
scan. 600 KHz onsets. variabkl splits with two bUIII ·in
VfO·s. Il8vdc or ll1vac. w/ amplifled lIand rmc.
4\li'h • ""'w • IO\li·d. I I Ibs Reg u~, $749.00

IC·451'" UHFAlt Mode Transceiver lor OSCAR mode B
Of J & simplel . for 430·440or 44ij·4SO MHz. features
Si milar to the IC-251'" Rer; ular $899.00
IC-551 ....1mode, mlClOproctssor conI. 6m tensceoer
tor 50-53.999 MHz. 6 digit dIsplay, lOw. 3 mem ch.
w/var, scan, 2 VfO's & blanker. J38vdc & 111vac
4\li·,,· ""· w· 101h·d. 141b ..•... . Retu Lar $479.00
EX·107 VOX umt 55.00
EX·I08 Passband tuning & Rf processor 105.00
EX-I06 fMadaPctor for 551 /5510 125.00
tC·551D same as 551 but 80 watts. EX·107 & EX·108
built·in. Il 8mc @ 18k Rtr;u lar $699.00
PS-20 20AAC power sUPPcly 229.00
Cf·t Cooling fan for PS·20 45.00

IC·5606 meter SSB. FM& CWMobIle transceeer. lED
readout. 10 watts. 3 rremones. memo,y scan &
plogrammable band scan,600KHz onsets.2 VfOs. 118
VDC @ 1 Sk MIC. & mobile mt . .. . . Regula l $489.00
IC·22 U The 800 channelsynthesized successor 10 the
IC·22S Ereqoencv seiecncn by a pushbutton, I Of to
watts. MicrOPchone, mobile mount. DC cord & plugs,
6\1,· w· 2\1, ·w· 8Wd.3" lbs Regular $299.00
EX-199 Remote box . 'l' w2' w2· 34.50

IC·25... Compact. full ,featured 25w 2 meter ng. 5 .-:::-"7:::~~--;:"::":''':'='':''':'=--;:
memenes 2 VHls. prlonty channel.2 scannmg systems,
au tomatic scan resume, prOVISiOnfor memorybackup
With TIT mic . 2"h' 51,)"w ' 7"d. .. . . Regular $349.00

IC·290A All Mode 2m mOOIIe . 1438·148.199 Mhz. I
or 10 walts RIT. prog eftse ts. 5 memoees. 2 VfDs, 2
scanning systems. SSB SQuelch. priority channel.
udetcre. bla nker. memory retennon provision. TIT
microphone, 6'~"w' 2'I.' h 'B~"d ... Regular 5549.00

IC·720 ,1, Solid state, dig ital Hf Transceiver 9 Hf Ham
bands, receives .1 to 30 Mhz. 100w output, cent. LED
readout. 2 VFO's, AM, CW, sse& RTTY filters , PST, RIT,
VOx. semi break-in. blanker & processor, Il5v/20A
4,+"h w9"'·w w121?"d, 171bs ... .. Regular $1349.00
H·32 500Hz CWfilter .... .•.•• .• .•• .•. ••. . . .. 59.50
H·34 5.2 KHz AM fitter . .• .•••• .••••••. ••. . . . . 49.50

IC-730 Schd-sta te BO·IOm (WARCI HF Transceiver.
200w PEP input. 2 VfDs. Bbsq. memory If shift wltll
PBT optenal. UP/ ONtuning Wit hoptional microphone.
91,)"w · 31l"h w lO~ "d . 10 lbs. .•... . Regu la r $829.00
fl-30 SSBfilter lpassband tunrng) 59.50
Fl-44 455 KHz SSB hlter 159.00
Fl·45 SOOHz CW hiler 59, 50
(l·195 Ma rker umt., ••..•.••••.••.• .• ..•.•••• 39,00
(l·202 LOAIn terlace; 73OI2KVAH·I. 27.50
El-203 ISO Hz CWi audiO niter. 39.00
(1·205 Transverter sw.tchlng umt 29,00
HIII ·IO SU nning mlC rophooe 39.50
A('(", ~()l';p~ lor 710/730
PS·15 Pol'lt'r supply Sl49.00
PS·20 lOApower supply 229.00

Ada ptor cabe . PS·20 10 7201 730 10.00
Cf·1 Coolmg fan· PS· 15120 45.00
EX·IU Adaptor tor Cf· l on PS·15 6.50

1118·S Moblle mount 19.50
Phone patch 139.00
SP·3 External speaker 49.50
SM-5 Electret desk mic rophone 39 00
AH 1 s.band mobile antenna With tuner" 289.00
IC·2KI 160-1 5m IWARCj send-state li near, 500 watts
ou tout. Wllh ACsupply Regular $1795.00

73 Magazine . November, 1981 109



•

THIS MANY DEALERS CAN'T BE WRONG.

\
I

I
I
I

I
J

/·58
~

--

_''''-U'~sYS''''''-aoo.noo • •LKTIOOMC :Il"I<::ro"'-"""
;C '- ,...... _ * M

ee-u" "'" _
0tlM0U'f "" 00>; _" ........
~

COM " . _ 0 ,"'- ..,
"' -"'GIC Tl . .. cow""', .. ......_
"".0' ''0Cfl0a, .. ; ,~ .."""'0 ..1(:"" , .. lOw......
• • 0 ....." ........."T ,ooo....,T."CONCf."'" aoo.---"" ..,...T_.....__ ...-

00"._
_ ''''__'''~T,'- -

""-'lO-..•• a ..' ... _ ..
~-."""" ILlC.-oca. ,_OM_
....l. <:QWU1'•• • nT ""... ... I C
.1'$ ' _ " S
c, ~, ,OO""IVTOAa , ... .-.,.-00000UC0f0~' " ' --','C
"""'......."', "', ,""""'4
_ OUT. ' _ ""'"""
.,'""ooסס OJICUI' '-- ........
COWO'VTt• .....,..""""- OtI _lXIMOUlTI._ -.
OOMOVTI·~._.•C
co-.Jn......... OO __T...

"I "'"-
"...,T...~_.C

o.o'oTfC-"•• $T$fIMS , '0'- -ILKT__ __
G"'-ACTCO-... ... ,"" •--=OOU _Mle. ...~_,_,0GlC,,,,._........
00ICIl0M0'"". ,_ ..
~OC" __, ..

""""" ...oe><. ......., ....
...~.. COMOUT"" , ",,,,_ , ""'....
" '" ,,"' I __ ""'."
OIF'a c.~' '' ''''",om...,
........T oo.a CMI...., ....... " . "
~..
" "USOOOOOUT•• ''''''_'' c.__
~..
TO'.... a-JT,.. ..." ;_:;;.;_~
*II' ~(:J)IOIOJTl .-•••...........
-~_o~_ILK'....... · ___..
...._,- ""-....TIC .... __- e.ouo'OCOOoO\JT..... ._
''''- -"""-"'". ...-......._....."'_'u _,...
............~OI .I"'--

co-.JTl. 00u..l""'" , _
....:OOO~ . .._ ...........::a. ._
.... ... e-o......
......_"'-...,~...._-
YOUR NAME COULD

BE HERE, CALL:
1-800'258-5473

-

....,-
~..""""....-
COMOUT•• aT""", ~..., 1'"

- -....:OOO~. a ..T",- C _

"":OOO .LlC'_-OC.~__~.-.o.__ ...._'Q1........ _ .e--.
.............. .e--
~~

co-uT• • aT""'. !HC, . _
......ooסס -.0, ' ....""01'", 'He, -.
..."'" ..."". OSSIX'. • ,""'._
IOU" ClI, ETC.. ",,_--COM " , _
.. . RlC'_oca. "' _
"""'.... l\.l<:TlIClOoo; ......__ ""<lO..CTS, ... . _

.._n...... :::,,~:.....0-... ..

-~.......~ ...-
~-~OIF'" "'0

•.,.-.......""_ .....-OOOCO__...... .....",.._...- ..- ..."""''''OOOOOUT'''OO-,_
.......- """""",. "ON, ...._ .
• .. . . ... ...OIOs><ACo. """" ". _ . _

IOOUl'3ll .'OCT"""""" ""._
"'''' ,,,'''''.. 'OT $>000', _ _
a, """, P• • 1'$ COM..... IHe ._.-
......'0""""
_ COMOUT '. "ON. eoo-. '.......-_.coo ""'... . ~.._ .. _.........C._..."""" ILK'__
'-'"Cl _ STSTt_..--
.,.."__oo-<tft. 01 ...."
a , •
-...... -.0_

~~-CXIOlo.o• • "",._- _ ..,_.---- -OOOO'v" _ _ ..
COMOUT' • ......,... ....'... ......,., ,--,<,
COMOUT,. f'OOfl . _ ",
COM"'''~ a -.,
COM..,T•• SOWflONS. _
OOOO..,T O"" ow MOUITOto. _
_OUT " ' o·~.ou.. .... , ,,,_
ooסס 'OOO,_R

~~_.-
.......... ..lC'__
... ILK'......._
""C1I lV "_- _...._.........-......__lU<;, _ _ ""...--. ~ 00Ll..1il.t<:'_..._--'(:M . ..OCT _._-- ....-.._ ..... _ ooc . _
O M
00Il00VfI co.,
'00'"'' lKlOIU _ ....c.,-""""""••sow,""'.. ....-.
OOMOUT• • WOAIl$, I",", ~""_
...... COMOUT. ' <:0.. ,," IHe..---0"'._", ...,_ ........... ..-..-............_
'_''' """"",,,,~1'U COOOO-. _ ..
~"'"--'.-""""""'" ""._......-.... --_lUC'_ t ,_
' .-"'1
-~-_......~....-.-..... ....._-...·.....-.....co......I ._

-

Peterborough, N.H. 03458 603.924.7296

-

-

"

a~ ".'" COW"". .... c..ou.-.
OOM c. _
cow.,u·' " , .-,
CIOC """'''''' _
~~
_ OIF """'''U.....,__ ."S><0C'l._
-~OOOH'UT.' SfCOIl. __~."'-"Cl._.... '....-nou '='_

~M$l._-..T1UoCl_"'-"CI. _
..ZOTTl ......, _--Q1~""" Z1 _
........'lLK _... ...- .
............ OOOH'UT'~ a ..""e
~.
OO'>'.~ COW"._........... ... ..-
-'SMOUT~ COM""" ~ c<;.. , ...-_.
...010 Sl<0CIl OSSOC. 'TOOO• .0
.""""".... . ~o 0\.I00~ . ""-••.... ......
..,.. lV -.ct.oo •
. "", M· " 'nONE"" co ..- CIt-r...-.. -,-
~ ,""""" """""'- - .-...COOOOUT'Pl " 'O ...... ..
-.-..""~
~. -"".........'_"'C.!,'-_.
~-_m..__
......~~.....-..lJ.ICT'tlOOOOC& ooc . _
_0.0 """,__.... .".,. ...
""""".......,. _ ' TOOIl. _

...ooos _ ''''''0._...
lIOOTW... O ly. _ ....

.. t .. " • ..,.,.u'"' l Cl<;'_tCI 00" . _
•• w .~, ,Cloo<.
"',""' MUSC. Co><_
'''O''''',S l .CAM '''WO U!''' . ,_ .....................---........ """" OlaTM;lJYI _..-..--....._~.a..'....

.".

_,",e-__
..._ """,,"" LlCT_ _- ---.....,... .. T_...T_......... "'" 0..-_ WAllO ILK'_ ooc .___
-,,~...""""-( ..
~.STCN.,_

ee-urooo..oMl, _

~ ,"'-_.""""""'" "",--C()!oOO\IT ...,. .......

.K)M> ' ""_"' , .._,_

-

-

-

-

-

-

-

-..........,.~ ......,-............~.._.
tIlL• • "",. _ ,_
. ....... LOOC._...._ _ <>:1 _
~.~......... ,." .,lC'l-._
""'-U ' LlC'-'..--
1WlOO ....."" ......,., ' TOOIl, _-""~M' ,TON. '~ fI ."'H" •."","""•,."'''''"'C....CI.'. ItS. _
' &l "",. • • " , ..S,"_ ''''
~_ ... """,,,,,••a~,,... _ _
. ...<UCT-,-,.,..."....,--,.""...
...,.............. _ ..." .... <:>00<...,
COOOI'Vrt• ........,..,... t _
o:-JfO• ...-._--"...,..... _.' 0-
""""" ' ''-- '--' ._~....-CUSTOMex-vn.... , .. _,
.."..5llIl..~.CO.____c:o-oM.....-

"" ...... _ 00 •
.........a~... _-...,........-
"""'''' ' """"'01.00', 'ol._.
....... CMU' .U!C'IIO'OICS, _ .."" ""'.." ,"" ,-_.....,..SSlOO<.,"OCIIOCOM"Un '
lIOOTW .........
.._ ,"" O<E _ . • _

'''' -"""""""',-_...... ......,.,,-_.
"_.nn_eo.- _..__ ooc.. .. . ....,
. --.-. .._ co""'" c....o
~--.-_--....
~--~= _·_co~....,, __
-~-....fOO~.Cl.."" _
_ TlO*:lI.CO',_
• I NTVal.
~.._'-
~ COOOO'VT'I" _
'Ill... . ...
"""" """" CO, _ _"""''''''...........,_...-"'."'-"'0 COW""• • a ''-.
...."'" ..1CtOO nan ... 'He ..........
............~.co- ..........
-....out.. co-uT.' Cl~'If''oo' 4_-""*'" Cl~ """ '-_ 'fOOIl. _
-U~'fOOIl._ _
Mr . • ".
~CJTY.Ooo.. ..._'--'.."""'''''ILK.-:M.,_
_GONl<)Oo-.....~

e-onu ......._ , __ e.--.,'" ._......~_., .....-"" ....... ......._-
~-....."",.......,""-..-
", ,,.~.,. SOUACt. "'....no
. .. ...c._ a. Mn """"
COMI(: "'MGOOM . 001<00<"""'1'IIl<. Cl ~"., __ CO,
co-.J, • • COOo~'cn:;IOO " "--'" _
"""""",.. ....., . Coo_COMO'VT.'""",.•_
co-uT _

~ ' '---.......,~... '.._- ---- '='..-....0 Cl~n. . ... .... _
..".. .nn -oc _
-,- _.,.~~,.......... e.:-.n• •-........__
TM<a>.ooW .LlCT_ • """--
a .." _
.... T _~. _ _ ...

wtz,olO()" L •__

" OU ) ,.; ' ,

Find out. Fi ll out th is coupon (or make a photocopy) and
mail it today. You will receive our newest catalog

filled wi th software Which can be purchased
at the above locations,

WHAT DO THEY KNOW THAT YOU DON'T?

NAME: _

ADDRESS: _

CITY,-: ------------ STATE'-:__..<Z1 P:: _

_T._
.._ .. _lUC _
""""~G.t.La.O _e-..- --,-i: '....._ -.......-..... --- ......--_~ ...f(..~ . ........

...... . 00

_~.IO<IO'_-~.........._-
..-..u lUCI-'_"_ fCO. _ _-~E.'_ __ "ICT"""'Ct. _
..U l<.Kf-.ca. _.._ cow""". ....C<, _

"""'''', -S(lFTWA.. IlU OON, , _

'oY 110', _ . ' "''
~~~

""""'""""""'TI"- . .." __ ........
~_.uoct """'0 _ OUU"'- "'_ , _
....0>Clll 00000\lTl. -..:;TS. _ _
o.u~__
-eo ....C"""""'C' ........ _

........~-
~--.n_._ _
""""a..~._l'l"'!. • _
<;OooS'! fUel ....... _ ...
~.O_ee-JtI._..~-.c .

-~COOOOOJTlI"-...... _

Q;IOOI'OJ1'lIl lTOIIIl, ""'..-
COM""'••-'0. _ 0 .""",,",A" .....JA..et , "' _

0"" ."""-", """"" ,..., "'""'"....,_ ,..". c....
,.... , .0- ,"'" .
<)R.O rr' '_....
_ I . -.c 1C0<:''''''''''1 _"""
_ "'«)'O!< """'......' ooQ.. e.:.-..---_._~'U .... oo,......,--'--_ , "" O f _ .... _

~T.._U· ~~

""~ IIe.-
0 ' a:-Jf "C.'-

-:;~-
.....,""""'- IIe-_ 1lO<AGI<.___.-00.__
...._-_....
s.ouu.s _ CI"TI"- __.....__._-
SII. "0<;'-'0-0
SOf'TW I I . ....
" "CH'I IOOO.ITDOIl."" Of"""""",
$T 'OW• • • LfC.-.es COOS DU",""...." ,'.'coY'.,ITE" ,,_ ,_,,_
T., 0('"""'.0_ .""""'-"0
TM' SOf'TW . .. ..DOIl. _ ........ _......... ..........,-
" --'__, "'>I<>n. ""_"'
_. p c I . , ......., .... _

ftCHNOUIQ. . ........ 
" .. """"""U STOI'IL._
~.-0IlCI00 -.en ,",_..

""'~'...,".......cr 01' 001...._
,~• ......,..... " "". , ..._ , OC,,-
""""~..- '.,......."-'..-
ou. ...' oo.__
_ ""< -vn.a~'. ... '_
co-uT• • a ..' ...._ _
Q;IOOOVT'l• ........,..,... - , -
Q;IOOOVT'l._Q 
~•...-o. _ _
~.""o::-.J1'l...-o. ,_
~...-o. _
....'-.n~a..n • . _...~-_ ..._.
~,'O ._"""""""".sYS..... ""'" ,__ coooc."'" __..........,""".-
..,.,.,0 .0 _

"""' " ' "'C1IQ ""''''"'-

/
(

I
I
I
I

I,

110 73 Magazine . November, 1981



73 Magazine . November, 1981 111

Orders On ly
In New Hampshire Dial

1-603-924-7296

Call Toll-Free
1-800-258-5473

TO ORDER:
See your local

Instant Software dealer.
If these packages are

unavailable, order direct.

Dynamic Device Drivers
Are you tired of working around all

of the little "obstacles" that are built in
to your TRS-80? Ever wish that there
were some way to "repair" those im
perfections?

Well, here it isl The Dynamic Device
D ri vers p ackage has all of these
features:
Programmable Key Debounce-c- Your
keyboard can be "tuned" to your typing
sty le.
Programmable Repeating Key Func
Hon-e- Eve ry key has a repeat function.
Lowercase ~Iodification Supporl 
You have a choice of standard or
shift-for-lowercase letters. (A lower
case hardware modification must be
installed.)
Better Than :'\othing Graphics
Graphics characters will be converted
to the closest ASCII character .
Printe r/Screen Auto Switching-If
your printer is accidentally turned off,
your program won't bomb.
Programmable Printer Forms Control
- You control the format for printer
output .
Programmable Keyboard Lock -e-Only
you "ill know the secret code to unlock
your keyboard.

With the Dynamic Device Drivers
package, you can look forward to
working WITH your TRS-80, instead
of against itl (fl )
1\'0, 0228R $19.95 .

'.

0 
- 0 -
- 0 -

~ -=0

r~-=C- 4 1

W2 NSDII II I i
LI i ITJ

QSL Manager
Did you remem ber to send a QSL

card to the op you worked last week?
Maybe you sent a QSL, but can' t recall
~ettin~ one in return. The QSL Man
ager program will help you set up a
computerized logbook for instant access
to your records.

Make complete log entries which in
clude: date, time, callsrgn, name,
band, both the Sent and Received signal
reports. the mode, QSL sent/received,
and any remarks you may want to add.

No more fumbling with index cards
during a QSO, because the QSL Man
ager has a built-in search function to
locate and display infonnation on any
caJlsign in your records. You can even
list all the QSOs for a particula r date,
time, band worked, mode, or a specific
signal report . Up to 1400 entries can be
accessed from the disk (depending on
how many disk drives you have) .

The program has built-In editing
features that help you keep your
logbook up to date.

There's also a command that lets you
output your log ent ries to a printer for
hard copy.

In that next QSO, knock their socks
off with your infallib le memory. (T 2)
No. 0151RD $19.95 Disk.

.,• •

• •

nt Software"

.. ...,... =tll
•

"" .
All these programs are Model III
co mpatible exce pt Dynamic Device
Drive rs.

If you're still designing circuits the
old- fashioned way. let the Electronics
I package introduce the latest way to
go:
Tuned Circuits & Coil \\'ind ing
Design tuned circuits for aud io and
radio frequencies. This two-par t pro
gram will find the two missing values
from an}' two of the following: fre
quency, capacitance, inductance, or
reactance. The coil-wind ing section
will calcu la te the number of turns and
wire ga uge required for a close
wou nd, ai r- o r- slug-tuned coil from the
inductance, diameter, length, and
permeability of the coil.
555 Timer Circuits- T imers. both
monostable (one-shot) and astable (os
cillator), can be easily designed with
th is two-part program. T he program
will also draw a complete schematic
on the screen of your TRS-80 .
LM 381 Pre-Amp Design-You, too,
can quickly design a n Ie pre-amp.
With this progra m, all you need to do
is ente r the parameters of the perfor
mance you want , and the program
does the rest - right down to drawing a
detailed schematic of your ci rcuit on
the screenl (T I).
No. 0008R $7.95.

Instant Software Does

It ith Frequency
~~

Electronics I

PETERBOROUGH. N,H, 03458 603·924-7296

(TI) :: T RS-8 0 Modd l, Le vel II , t 6 K R A M
(T2 ) '" TR S-8 0 Mode l J. ~vel ll , 16 K , Ex pansion I nte r fa ~ e 16K t I di s k d rive



Kim H. Lantz VE1AKl
lan!z Electron ics. ltd.
15 Clifford Street
North SydTH2'Y. N.S.
Canada 8 2A 1X2

KIM's Magic Fingers
- RTTY transmit program

At thi s po int, we are able
to tra nsm it Baudot and
type as fast as we want, but
still have to put in the case
shift manually. This was the
next th ing tackled. Once
solved, t he end-of -Hne
(EO l ) sequence, along with
the character counting and
space d etection for the
auto EOl seq uence, was
added. Finally, the who le
thing was start ing to look
up!

Being (ad m itted ly) the
proud type, I wanted my
print to be so mehow distin
guishab le from " ord ina ry"
print. This was added in the
EOl sequence and appears
as a colon neatly down the
left margin. That will make
people say " Ah ha, there is

Baudot cha racte r and send
it se ria lly o ut of o ne pin o n
the PIA. This was not too
terri b ly diff icult.

(I must give credi t at this
time to someone whose ar
ticle pr ov ided me with
many ideas. The January,
1977, issue of 73 Magazine
conta ined an article on us
ing the KIM-1 as a CW key
board. I used James Poll ock
WB2DFA's ideas fo r the in
te rface of the ASCI I key
boa rd and the usa ge of the
256-cha racter buffer. Both
of his sc he mes worked
smoothly on the Baudot
program.)

This who le project was
tack led in seve ra l steps. Ini
tia lly, I had to come up with
a good routine to co nvert
the ASC II charac te r into a

• No limitations on typ ing
speed .
• Automa tic case shift for
FI GS and LTRS.
• Automatic CR/l F/l TRS
o n receipt of a CR from the
keyboa rd or afte r 65 char
acters a nd the end of a line.
• No splitti ng up of a word
at the end o f a line.
• Prac ticality: a system
that would not give more
trou ble than it saved.

ste rs have their good points,
e .g ., hard copy, and the 28 is
qu iete r th an most o thers.
The 28 ASR is even like a
regul ar typewriter to the
touch, but noth ing is like an
all-e lec tronic keyboa rd . If
you are among those who
type faster tha n 60 wpm,
then even the "o le 28" is a
bit of a pain, es pec ia lly
when you go too fast, lock
up the keyboard, and cha r
acte rs a re m issed in your
frenzy.

Having had a KIM-1 for
about six months a long
with an SWTP ASCI I key
board, I proceeded to ar
range a method of t ransmit
ting 5-leve l Baudot with thi s
combinat ion. I had several
standa rds which had to be
met:
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Fig. 1. Buffers.
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Function
Baudot character currently being output.
Baudot charac ter currently be ing output.
ASL counter in actual ou tput subroutine.
Character counter (number of chracters in the li ne
cu rrently be ing written).
Con tains the orig inal ASCII character received from
the FIFO bu ffer.
LTAS/FIGS flag posit ion. This will be a DOh when in
lowercase (LTAS) and will be a 20h when in uppercase
(FIGS).
Conta ins t he value of the FIFO pointer.

0004

0005

17BF

Address
ooסס

000 '
0002
0003

Author's Note: A substantlal period of time has elapsed etnee the following program was first written. Since then, many things have elapsed.
Although the lollowlng program Is a working version, there have been many Improvements In rad loteletype algorithms for the 6502.
Therefore,the article should be looked upon as a basis lor the -uret-ume user" to get some klea s to start from. Some of the subroutines may
be valuable In the creation 01 a sophisticated system.

The re have been nurner- programs, but I have yet to
o us a rt icles o n the see a RTTYtransmi t scheme

KIM-1, and ma ny of those published . For a ll yo u fel-
ava ilable are ri ght up the low KIM-1 owne rs who are
ham's al ley. Among those RTTY fanatics, th is a rticle
offered have been CW re- will be just what you are
cetve a nd tra nsm it pro- looking for.
grams and RTTY receive The old mechan ical rnon-

112 73 Magazine' November, 1981



Program listing.

C colon l

cod.. for LTRS.

~h ift to preserve identity

fetch characte r frOM buffer

Reaerved for f uture expanaion

LOll imm 71'

JSR OUTPVT 0060

LOA ._ 311 coo. for

STA abB,z 0 00 1

LOA abs,x

LSR acc,

'"STX "bs,z 0004 orl9inal ASCII character

STII abs" 0001

JSII OUTPUT OObO

LOA ._ 13 code for SPACE

STA abs,z 0 00 1

.lSIl OUTPuT 006~

LOA abs" 0000

STA abs" 0001 Restore prev.oue cbar~cter

l.rlA ... 00

STA abe,. 0005 Set caae flaq t o L'I'RS

n,
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LOA ._ 20 t ASCIl for apace C'(>de l

CMF abs" 0004 ia l ast char. ~ e pac e ?

BEQ 00A8 b ranch if i t ~aa a ~pace

DEC ~bs,z OOO l decrement counte r

'"Ll:l.' ._ 00

STA ahs" OO Ol rese t char, counter

LOA i~ 011 carrlaqe return code

STA abs ,z 0001

JSII OUTPUT 0060

LOA i.. 23 I.ne feed code

STA abs,' 000 1

.:lSII OUTPlll' 0060

LOA i~ bF code for FIGS.

STA ilbs ," 0001

JSR OOTPUT 0060

AND acc,,_,20 ..sk otf caee bit

CMP a b a, t 0005 ia case a~me aa previous?

£lEO 0 26C

LOA imm 00 .a i t not LTRS ?

CIU' abs" 0005

£lEO 0250 FIes load routine

LOA i_ 00

STII abs " 0005 set ca.e fla9 to L'I'IIS

LDA imm 7F LTRS cha racter

STA aOs •• 0001

JSII OUTPuT 0060

LOA aba" 0000 get prevlou. character

STA ~b .. ,. 0001 Restore:

J MP 0 26C to Skip FIGS rou t i ne

LOA i_ 20

STA aba" 0005 aet case £I a 9 to FIGS

LOA , ... 6F FIGS charac te r

STA abs,' 0001

.lSR OUTPUT 00 60

LOA abR" 0000 load p r e v i o us char .

STA abs,z 0001 r e a t ore prev.oua char,

.lSII OUTPUT - nov send tha t char, -

'"!IIOP

JSII EOL

n'

LIlA abe,t,. LOOk it up ~

STII abs," 0000 baudot character

S 'I'A a bs " 0001 baudot character

LOA aos " 000 4 load ASCII cha rac te r

CMP i.. 20 i" it a SPACE 1

BEQ 026C IIranch if it ia a SPACE

CMP i_ 00 i" it a Car riage Ile tu rn 1

BEQ 0272

NOP

" ,
",
'0'

LTRS

F iGS

FETCH

o01lr 1\9 20

00111 CS 04

OOAl FO Ol

00A5 C6 or

00117 60

00A8 M 00

OOM 85 OJ

OOAC A9 DB

OOM: 8, 01

OOBO 20 eo 00

OOBl A9 2l

00B5 B') 01

0087 20 60 00

001lA A9 6F

001lC 85 01

DOllE 20 60 00

OOCI A'! 111

GOCl 85 01

DOCS 20 60 00

00C8 11 9 H'

OGCA 8 5 01

OOCC 20 bO 00

OOCP ;'11 11

0001 85 01

OOOl 20 60 00

0006 AS 00

0008 85 01

OoDA A9 00

OODC 85 OS

OOOE eo

rETCH ROUTINE

0220 BD 00 e r

0 223 411

022 4 M

0225 86 04

0227 B5 00

02211 85 00

022B 85 01

022 0 AS 0 4

022 P C9 20

ea n PO 19

02JJ C9 00

02JS rc 311

0 237 EA I:A

0219 EA 1:.0.

02lB EA EA

02 ao EA- EA

02JF 29 20

02 41 C5 OS

02 4 J FO 27

0245 1\9 00

0247 CS 05

02411 FO 12

OH B 1111 00

0 240 8 5 OS

0 2tr A'J 'F

0251 85 01

025] 20 60 00

0256 AS 00

0258 85 01

02SA 4C 6C 02

0250 119 20

0 2sr 85 05

o26L 119 6F

0261 BS 01

0 26 5 20 60 DC

0 268 AS 00

026A 8 5 01

026C 20 60 00

026F 60

0270 EA EA

0272 20 118 00

0275 60

ini tiate a t .... r" ( hiqh )

PAI-PA7 are .nputa

P/<II ta output

clear X req.ater

clear Y reqiater

clear FIFO po1nter

c1 e a ~ • case" fl ag

ae t NMI inte~upt v~tor

Set pin t o S PAC E

ti_ finisbed 1

tor IIIOre t ._

cauqht up yet?

yea ? ~e l l go to diddlea

oHoet into butter

~bs 17BF

DIDDLES

a b a 17BP

i~ 00 ae t Caa .. fla g to Lowe r

aba" 0 00 5

PIPO 0200

aha 17BF incre..nt pointer

FETCK 0220

F I FO 0200

i~ 7F load LTRS f o r diddlea

aba •• 0001

aba,' 0001 Decre-ent cha r. counter

OUTPVT 0060

LOA . ... . 01

S TA ~ba 1701

STA ~ba 1700

Ll:l.' i_ 00

'"
'"STA ~ba L7BF

STA ~ b a , .

LOA i_ DC

STA aha 17PA

LOA ... 02

STA ~ba L7F8

CW

JMP a b a 0200 90 to FlPO fetch ~ou t i ne

LOA a b a 1700 Get character from .eyboard

STA abs,y 0100 Save in FIFO buffer
,~

n,

INC aha, . 0001 incre~nt char. counter

LOA i .. 4 1 C 65 deci..1 I

CMP aba ,. 0001 6 5 char~ctera ye t 1

£lEO 009P branch. if yea

=

'"'w
~

'"rae

'"'"W ,,..
0>"
'"W,

'"
'"

,~

LOA ;_ 07

STA aba" 0002

ASL ~ba ,. 0001

BCS MARl< 006C

JIU' SP,o.(:r.: DO?!

Ll:l.' ... 14 aet t i ..r fo r 22 .. ,

STA a b a l707

LOA i_ 01

STA a b a 1700 Se t p i n to MA RX

BI T aba 1707 t i~ fi nished ?

BPL l or IIIO re t i_

JMP 0080 to s •• p SPACf: r o u t i ne

LIlA 1_ 14 aet ti_r t o r 22 .. ,

STII aba 1707

LOll i .... 00

STA abs 1700

lIi 'l' aba 1707.n
DEC aba, ' 0002

BI T ~ ba,z 0002 i s ~hol .. cha r , f i n i a he d 7

BMI branch. if f i n u h.ed 009 b

JMP 0065 to ASL a 9a i n

INTER

IN IT

,~,

FIPo

FINSB

SPACE

DIDDLES

ENTRY POI!i'T

0200 A9 01

0 202 80 01 17

0 205 80 00 l7

020B A9 00

020A M
020B AB

020C 80 BF 17

020F 8S 05

0211 A9 ec

0211 BO FA 11

0216 A9 02

OH8 80 FB l7

OHB 08

021C 6C DO 02

I N'TE RUPT ROUTINE

0200 CC BF l7

0203 FO 00

0205 AD BF 17

0208 M

0209 se BF l7

020C 20 20 02

OW F 4C DO 0 2

02f:2 A9 7F

02U 'S 01

02E6 C6 D)

02E8 20 60 00

02f:B A9 00

02 EO 8S 0 5

02EF 4C DO 02

urn IIlOUrINE

02Be IUl 00 17 GET

02BF 99 00 D)

02C2 C8

02C) 40

OUTPUT SUBROUT I NE

0060 11

0061 A9 07

006J 85 02

0065 06 01

0067 BO OJ

0069 4C 7E 00

006C A9 14

006E BO 07 17

007 1 A9 01

007) 80 00 17

0076 2C 07 17

0079 10 F6

OHB 4C 80 00

0071: A9 14

0080 80 07 l7

0081 A9 00

0085 BO 00 l7

0088 2C 07 11

008B Lo F6

00 80 C6 02

00 8F 24 02

0091 10 01

009) 4C 65 00

0096 E6 01

0098 A9 U

00 9A CS 0 1

009C FO 01

00111: 60



Look-up table.

Ze ro ~qe .ddress cont.ontS

one o f t hem computer
freaks." fo r sure!

We now will step through
the va rious ro ut ines and see
how this thing works. Have
a look a t Fig. 2. (This is from
the artic le by Poll ock and is
presen ted here for those
who might not have thatis-

OOOA 2l

0000 01

0020 1)

0021 51

0022 41

00 2l 11

00 24 48

0025 rr
0026 2f

0027 U

0021 78

0029 21

002A 7F

0028 lF

00 2C 11

0020 6 )

00 2E I f

002f SF

00 JO )1

0031 11

00)2 61

DOH U

OOl t 2B

fetc h routine where it will
look at the pointer to see if
there is something to trans
mit {see exp lanation of ad
dress H Bn. If the output
routine has caught up to the
input ra te , the KIM will
t rans mit "d idd les" whic h
a re composed of l TRS
functions . This may be de
leted by cha nging add ress
02D4h to FBh·

Now a word about the in
terrupt rou ti ne. This simply
looks a t the keyboard in
pu ts when an NMI IS re
ceived and stores the ASC II
character in the buffer at lo
cation 0300h plus the value
of the Y registe r; it then in
crements the Y register to
poi nt to the next empty
spot.

We will now look at the
ou tput ro utine . It boils
down to the fact that what
ever is in address 0001 h is
chosen so that when it is
shifted to the le ft. each bit
whic h IS shifted into the
ca rry position will corre
spond to the Baudot code.
Take the code fo r the letter
" A". In ASC II . this is 41 . So.
when an "A" is typed on the
keyboard. it will enter a 41
into the buffer (after l SR to
prese rve ide ntity). This 41 is
used as an index for the
look-up table and is trans
fe rred to the X register. The
accumulator is loaded with
the contents of add ress
OOOh + X. which will be 41 .
The look-up tab le shows us
that add ress ()(X)()h plus 41 h
(0041h) is the place for the
letter A. Here the acc umu
la tor IS loaded with the
va lue 63h. This IS then
stored at addresses ()(X)()h
and 0001 h.

Then the accumulator is
reloaded with the o rigina l
ASCI I va lue- in this case.
41 h. If it is a space code. the
l TRS/FIGS detection and
shift is avoided because ev
e ry t ime a space code
would be received . the ma
chine would be shifted to
uppercase. A look at an
ASC II code table will show
you why. Next, it is checked
for a CR code. If it is pres-

norma lly high. gOing low
whenever data is available.
This is requ ired for com pat
ibility with the NMI input
on KIM.

Next, we look at Fig. 1.
where we see all t he buffers
or tempo rary storage and
fl ag locations invo lved In

the program . Add ressOOOOh
and 0001 h both will contain
the Baudot value of the
ASC II cha rac te r tha t is to
be tr an sm itted . The reason
for this wil l be expla ined
later in the " Fetc h" routine.
Add ress 0002 h is the ASl
counter. This ensu res tha t
we get the one sta rt bit. five
data bits. and our stop bits .
Note tha t we are using 2
stop bits In this program,
but t his slows the rate so lit
t le that the extra cod ing
could not be just ified .

Ad d ress 0003h IS the
counter that senses how fa r
across the page we are. If
we reach 65 cha racters.
KIM will look for the next
space and then put in the
EOL rout ine. This assures us
that we will not split up the
last word o n the line . Ad
dress 0004h contains the
ASCII equivalent of the
Baudot cha racter cu rrently
being processed for output.
Ad d ress 000 5h IS th e
Baudot case fl ag . If this
conta ins OO h. we are cu r
rent ly in lowercase Baudot.
If t his is 20h, we are in up
pe rcase Baudot. Add ress
17BFh is t he va lue of the
FIFO poi nter. If this loca
tion is not equal to the va l
ue of the Y register. a nothe r
cha racter will be fetched
from the FIFO buffer and
be tr ansmitted . 50 on it
goes until it catches up to
the Y registe r.

You will fi nd the entry
po int at the standa rd 0200h.
Here. the pa ra llel inte rface
IS programmed as inpu ts
and ou tput, correspond ing
to what we requi re. The
vital places a re initialized
at OOh. and the NMI vector
a t 17FAh/1 7FBh IS set to
poin t to the interrupt ro u
t ine. From here, the pro
gram Ju m ps to the FIFO

not available

not available

not eval1able

LY ( lin.. feed I

CR ( e. rriaqe r e t urn

SI' ( sp.r.,,", I

•

,
•

I .postrophy I

• I not available l

• I not .ova i lable I

I co...... l

,
FIGS

•,
c
c,,
c

"•,
"r.
"
"o,
o
•
s,
u

"
"x
•
•
,m

I

•,
,
,
•,
•,
•
•

•
s
, l not ava H .ble l

•

Baudot Ch. r.

sue of 73.) Notice th at the
ASCII da ta is presented to
KIM offset o ne place to the
left. This is so that we have
PAO as ou r output pin. This
"ASl" is made up for in the
coding and is offset by an
" LS R." Also, be sure the
st robe o n you r keyboard IS

"
"""
"'re

"
"
"
"
"
"s r

"
"..
""
"n
"..
"
""
".,
n

"
"
""
"
"
"
"
""
"

00 )5

00J6

DOn

00J8

00]9

00 l ...

0018

eesc
DOlO

DOlE

OOlf

00 40

0041

00 42

00 4 J

OO U

0045

0046

Don
OOtl

Do n
00 4...

00 4D

00 4C

00 40

00 4E

00 4'

0050

0051

0052

ODS)

0054

DOSS

005 6

0057

0058

0059

005A

oosa
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TO ORDER: See your
.....5 local InSlant Software

dealer or call Toll-Free
1-8(X)..258-5473 onkn only

In New Hampsh ire 1-603-924-7296
Mon.-Fri. 8000 am-430 pm E.ST.

Com pu ter Aided Design (CAD) is one of the newes t
of the a pplication s of microcomputer technology.
THE ELECTRONIC BREADBOARD pennIts the
design a nd a nalysis of a nalog circu its. It can be
used to evalua te voltages. currents. impedance
a nd the frequen cy response of a ny circ uit.

This package is ideal for a u d io com pone n t repair
m en, ha m radio technicians. hobbyists. elec trical
engineers. telecom m unications engineers . audio
philes a nd studen ts of e lect ronics. Plug it in a nd
s lice away a lo t of guesswork .

0287R Modell & III Level II 16K $49.95'

The Electronic
Breadboard

. : .

o

PETE RBOROUG H. N.H. 03458

.,
~" .

:':.':.' ... ..,·.. ','..-.. .·...-.." .., ~, .·".• ', .... ..· . ,',.'..
" ..

ent, the KIM wi ll jump to
the EOl routi ne. send out
t he CR/L F/FIGSU LTRS /
SPACE codes, and set the
line counte r to DOh and the
case fl ag to LTRS. If none
of the above has happened ,
the n th e c h a ra c t e r i s
checked for its case, i.e., up
pe r or lower. If i t is the same
case as the previous charac
ter, the case shift rout ines
are sk ipped, the character is
output, and the program re
turns to the FIFO fetch ro u
tine. If the case is different,
location (X)()Sh is checked
to see what the last charac
ter's ca se wa s.

I f it was LTRS case, and
since we have already es
tab li shed it is a different
ca se from the c u rr e nt
cha racte r, we will jump to a
FIGS lo ad routine, w hi ch
wi ll be o ut p ut Here is
where the purpose of sto r
ing t he Baudo t -en coded
byte in two locat ions comes
into play. After t ransmitti ng
the FIGS command, we

then have to transmi t that
uppercase charac ter. Since
0001h has been destro yed,
the conten ts of 0000 is
t ransfe rred to 0001 and
then the shif ted c harac ter is
put out.

The EO l sequence is ve ry
simple. Each part of the
EOl is consecutively load
ed into (x)()1, and then we
just JSR OUT PUT. W hen
the EOl is finished, the
co unters are reinitia ted at
DOh, the case f lag is set to
LTRS, and the contents of
OOOh i s tr a n sf erred to
000l h

The output subroutine is
actually very simp le, also.
l et's loo k at ou r ASCII " A".
When t his was looked up,
the va lue of 63h was stored
at 0001h. Th is 63h break s
down to binary 01100011 .
l ooking f rom left to righ t,
we w ill always see a 02, and
the last two on the right w ill
always be 112. Th is corre
sponds to our o ne sta rt bit
and o ur two stop bits. The

five in between will corre
spo nd to our Baudot code
desi red . A look at a Baudot
code ta ble shows us that
" A" (Ba udot) is ac tua lly
11000. Each t ime func t ion

•is set for 22 m s, w hich oc-
curs immediately before we
set the output pin high o r
low, correspond ing to the 1
o r 0 o f the carry position
after the ASL. If (x)()2h, our
ASl co unter, is minus, the
cha rac ter has been fully
transmitted and the KIM
checks how far it is along
the line. If it has reached 65
characters and the current
ASC I I c ha racte r being
transmitted is a space, it
w ill jump to the EO l rou
ti ne. If not, it will just jump
back from w hence the ISR
occurred .

Now you ca n see how
easy it is to get your KIM
doing wonderful things o n
RTTY. r have used th is basic
o utpu t rout ine in a grea t
many things . O ne of the
neatest ones was link ing it

to Tiny BASIC. This wa s a
great add it ion to Ti ny be
cause it gave m e a hard
copy of t he program, etc..
but, boy, d id it slow things
down!

I ho pe this article has
he lped o u t tho se w ho
wou ld like to have their
KI M s o n RTTY but did not
have the time to w rite the
program, or whatever. It
was a great educational ex
perience for me, and a great
deal of enjoyment was de
r ived. KIM·1 has to be one
of the best little rigs for this
type of appl ication, and
many, many things can
come to my mind when I
start th inking abou t them.

Gi ve m e a c alion
14,082500, for I am always
on that frequen cy, au to-
start. You wil l f ind m any
ot her fetl as with computers
on that " co mputer auto
start net " You will be
amazed at some of the
things happening in th is
fiel d .•
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PRE·AMPLIFIER
H...L·P...·1t WIDE BAND PRE-AMPLIFIER. 1·2fIO MHl BANDWIDTH ( -JdB
POINIS), 19dBI1\.IN FULLY "'SSEMIILED AN D TESTED sa.15

Our dealers are telling us that "73" outsells
them all ... so call today and join the dealers
who make money with 73 Magazine.

For information on selling 73 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau. our Bulk Sales Manager. Or write
to her at: ~

r."~ ~u"-\iY'", ~~ ~
~\Y' '" lI\t\.fI>~t ~\}~~ ~.,,\.~\

I. II ~~
tfl>\~t ~~

't.~fI>\1l
~t'

Selling 73 Magazine, the ham radio magazine
that oilers quality and quantity, brings the
ham into your store. Once through the door
you can sell him anything.

. .... jC;j
• • .. . . .. . • t.t-....

FALL
SALE

PRE·SCALER KITS
H"'L 300 PRE , , .•. (Pr&-\l rilled G·IO board . nd . 1I compon.en ls) 11• .85
HAL 300 AlPRE ••.. _ (same.. -00-.. bu t w,lh preampl_ 12• .15
HALlOO PRE . , ..• {Pr&-drilted G·\OIXWd . nd.1I compooents) _ 1211.15
HALlOO AlPRE _••.•. (Same as abo... bu l W,ltl preampl_.. __. m .K

_

HAL"l GHz PRESCALER, VHf 0\ UHf I ~PUT 0\ OUT ·
PUT. DIVIDES 8Y 1000 OPl'RA TES (\Il AS''l(;LE 5VOlT SUI'PLV

PREIIUILT I; TESTED 111.1'5

TOUCH TONE DECODER KIT
HI(;HLvSTABLE DECODER~ I T COM'SWIIH 2S1DED. /IlATED fHRU ......0 SOUlE AfLOWf:D
G·l0 PC 1lllA1lD, 1·561s_2-1<102 , ......0 AU (LECTll()HtC COMP(lNE ~TS IlllAIlD MU S.
URES 3·112. HI2 I!ICHES HAS 12 11NESOUT OfjLV 13'_15
NEW - "LINE DELUXE DECODER SH.ts
DELUXE 12·IIUTTON TDOCHTONE ENCODER KIT UTILIZING THE ~£W IC "
1106 CHIP PROVIDES eoTH VISUAl. 4ND AU DIO I"OlCATlOIIS' COMES WITH ITS 0WtI
lWO-TOIIE 4NOllltED .llU"'NUM CA8'N{I MEASURES (lIILV 2-11." • 3-3/4" COM
PUTE W1TH TOUCH·TONE Po\{) BOARD. CRYSTAL. CHIP AND ALL NECESSARV COMf'O.
NENTS TDflNISH THE ~!T PRICED AT m .ts
NEW - "LINE DELUXE ENCODER m .ts
FOR THOS£ WHOWI$Il TD " OUNI THE ENCODER I~ A HANI)'HELD uen. IHE PC BOARD
" EASURES ONlV 9116" .1·3/4" THIS P...RTlAL KIT Wil li PC IlO"'RI) CRYSTAL CHIP
......1) COMPONENTS PRICED AT Iff_'S
"'CCUKEYER (KIT) THIS ACCU KEYER IS A REVISED VERSION Of THE VERV POPtll...R
WB-4VYf ACCUKEYER ORIGINALlV DESCRIBED BY JAMES I1\.RREH. IN OSI MAGAZINE
AND THE1975 RADIO AMATEUR SHANDBOOK IT 8.15

...CCUKEYER - MEMORY OPTIO N KIT PRQVI I)ES A SIMPLE , LOWCOS T METHOD
Of AODING MEMORV CAPABllI TV TO THE WB~VYF ACCUKtVER. WH il E DES IG NED FOR
DiRECI ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSOBE ATT AC HED TOANV
51 ANOARD ACCUKEVERBOARDWI IH LITTLE OlfFICULTV 118_i 5

BUV BOTH THEMEMORVAND IHE KEYERANO S"'VE CO MBINED PRICEONLY $32.00

HA L~ UHl OOWJt CONV£RTE RS (fRED IWlGE l'OOO'2~ MHI)
2304 MODEl., «rr llASlCUNIT W'IPAlA UPtESS HOUSI NG & nrnees ",.K
2304 MOOU12 KrT l_1\lI ll'U"lP1 I SI.15
2304 MOOEL n kIT «_l1li 11.GMIIlfINll'4l) Sllt.t5
MOOn S 2 & 3 WITH COAX fITTl"'GS IN&OUT AND WITH WEATlIE FI·PROOFED D!E CAST
.....ees
FM:IOf!Y WIllED & TEsnD SSO addIllonIIl

lIASlCl'OWERSUPPLV ' t l .M
POWER SUPPLY enFOIl AllO\1 WITHCAS{ ' 2&'15
fACTQAY WlFl(O & TESTED »t.t5
ANTENNAS' OTHER ACCESSORIES .I.VAlLlBU 5£110 FOA "ORE INFO

COMPLETE KITS: CONSISTlIIG OF PiERY E5SUHlAL PART NEEDED TO "A~E YOUR
COUNTER COMPUTE HAl .eooA 1-DlGIT COUNTER WITH FRfOl/Otey FlA'fGE OF ZERO
TO 600 MHI fEATURES rwo INPUTS ONE FOIl LOW fAEOUEJt(;Y ...... 0 ONE fOR HIGH
FREOUENCY, oWTOU.u1C ZERO SllPPllESSlOM li ME lIASE IS t oSEC OR 1 SEC GATE
WITH OPTIONAl 10 SlC GATE AVAILABlE ACCURACY :!: 001% UTILIZES 10·...111
CRYSTAL ~ P1'tol COMPLETE IUT '1211

"AL·300A 1·DlGIT COU NT[II ISI l,lILAA TO 6OOA1 WITH fAEQUHICV RA NGE OF c
JOO "'HI CO MPLETE I(IT 'Ioe
HAL·$OA HIlGIT COU NTERWITH FREQUE NCY RANGE Of lERD TOse MHI OR IlUTEA
Au tOMATIC DECIMAL POI NT, WID SU~ESSIO N UPON DEMANO_ FEATURES IWtl IN 
PUTS ONE f ORLOW f REOUENCVINPU T. ANDDNEDNPANEL FOR USEWITH ANV INTER·
NALl V MOUNTED HALT RD NIX PRE -SCALER fOR WHICH PROVISIONS HAVE ALR EADV
BEEN MADE 10 SEC AND ,1 SEC TI ME GAT ES ACCURACV " 001% UTILIZES 10-MHI
CRYST AL5PPM COMPLETE KIT 1101

FREE: HAl-79 CLOU KIT PlUS AN INLINE R~ PROBE WITH PURCHASE Of AN Y f RE ·
OUE NCY COU NTER

__

CLOCK KIT - H"'L 11 FOUA.DIGlT SPECI"'L _ S1.iS.
OPtRAIES 0fI 12-VOlT At (~T SUP!'lI(DJ PROVISlll'lS FOR DC ...frlO
........R.. OPl'RAflON

6-DIGIT CLOCK' 12124 HOUR
COMP!.(IE f(JJ CONSlSTI!IG OF 1 PC G-ID PAE ·ORILLED PC 1l(l,I.R(lS _ 1 CLOCK CHIP_6
FfrlOCOM" CATH AEAIlllUTS. 13 TJlAfrIS . 3 CAPS. 9 RESISTORS 5 IlIOOES. 3 PUSH
BUtlOll SWITCHES, PO'NER TP,AN$fOA l.lEA ...W INSTRUCTIOIrIS OOfI T BE FOOlED BV
P...RTI..... KITS WHERE YOU HAVE TOBUY EYERYIHI!IG EXTRA PRICED ...T 112.iS

CLOCK CASE "'VAllA8Lf AAlD W1U FIT "",v (llIIE OF IHE AllOY1' CLOC KS REGULAR
PIIICE 56 se 'UT DilLY 1<1 51 WHEll 1OU6HT WITH CLOCIL

SlX·DlGlT "'LARM CLOCK IlIT FOR HOME CAMPER AV _011 FIEUHl.AV USE oPER
"'TES 011 12-'0'01.1 AC OR DC. "'ND HAS ITS (HI'N6O,Hl TI UE BASE 011 THE BOARD COM
PLETE W1TH ..... l ELECTRONIC COMPQIIUtTS 4ND TW(}.P'IECE PII(-DRlllED PC llOAFlOS
llOAAO SIZE~" . 38 COMPLETE WITH SPEA~ElI"''''O SWIICHES IF oPERATED 0" DC
THERE IS" OTHI!IG MORETO Il-LJY. • PRICED ...T ' 11_15
"TWE LVE -VOl T At LI~E COIlD FOR THOSE WHO W1SH 10 OPERAIE TIlE CLOCK FRO..
liD-VOlT At 12.!100

SHIPPING INFORM...TION _ ORDEAS OVER 110 00 WILL BE SHIPPED POSTPAID
EXCEPT ON ITEMS WHERE AOOlTlONAl CH"'RGES ARE. REQUESTED 0" ORDERS LESS
THAN 110.00 PlEASE INCLUDE "'llOITIO ~Al S1 50 f OR HANDliNG AN D MAllI!lG
CHARGES SE ND SASEFORFREE n YEA DISTRIBUTOR FOR

Alum . Tower. AP Producls
(We have the new Hobby·Bloll System)

-:z1f HALTRONIXn\\, ",
"HAl" k1f:l:_ P. O. BOX 1101

HAROLD C. NOWLAN D SOUTHGATE, MICH. 48195
w8ZXH PHONE(313) 285-1782

HAL'S
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Six d ig its LED cl ock . 12 or 24 hou r
fo rmat. Attractive clear plex iglas
stand . Kit is complete inc lud ing pre 
cut and drilled plex iglas stand and all
hard ware. Size: 6" H x4-1 /3" W x 3" 0
Modei 850 $29.95
Model 850 WT (Factory wired & lested) ...
. . . . . . . . . . . . . •. ••••• . . _ $39.95
Now available with GREEN LEOs
Model G850 _ $39.95
Model G8SOWT(Factorywired & tested) ..
.................. .. . ........ $49.95

(10% off if yo u buy 3 or more)

CLOCKS & KITS

Model 850

SEE THE WORKS CLOCK
Our Easiest Clock To Assemble

Enable yo ur digital cloc ks to run on DC power.
Model T8-1 , _ $4.95
Model T8-1WT (wired & tested) ........••••. _•• , . $9.95

6 Digit LED d isplay. 12 or 24 hour
format. Will operate 12 VDC or 12 VAC.
Accurate crystal time base. LEO
display turns o ff and on with ign ition if
desired . Kit is com plete w ith cabinet
and 4 way mount ing bracket.
Model 200 1R $29.95

($27.95 in qtys. of 3 or more)

60 HZ CRYSTAL TIME BASE

MOBILE CLOCK KIT

Model 5314

Easy to assemble and install , this kit offers options not
no rmally found in other alarm systems. Hidden swi tch
mounts under the dash . Kit has provision c t sensors and
remote contro l switch. Programmable lime delays for exit,
entry and alarm periods. Basic hook-up utilizes the dome
light circuit activating when doors are opened. The alarm
will drive a siren or pulse horn at a 1 HZ rate. Not prone 10
fa lse alarms due to reliable CMOS circuitry. No
externa l switch required. Comp lete kit w ith easy to fo llo w
instructions and di agrams.
ModeI ALR-1 .......•........ .......... .. ... , .. $14.95
Model ALR-1 WT (wired & tested) $24.95

(10'llf of! il you buy 3 or more)
TEAMS: US & CaM da add 5~ shipping. handling 3. inSlJrance.
Foreign orders add 10'!l0 (~ a,rmail). Orders under $20.00 add
$1.50 extra handling. COO add $2.00. Visa/Mastercard welcome.
Ohio residents add 4.....% sates tax.

Prices subject to change without prior notice. ,,,,,

VEHICLE INTRUSION ALARM

6 DIGIT CLOCK KIT
12 or 24 hour fermat. Six large .5"
digils. SO/50 hz operation. Kit is
complete with attractive plexiglas
cabinet.
Model S314 $29.95

fromNEW

BY DR. RALPH E. TAGGART
Here is the completely updated and revised ed ition of the beet
selling Weather Satellite Handbook- containing all the infor
mat ion on th e most sophisticated and effective spacecraft
now In orbit. Dr. Taggart has written this book to serve both t he
experienced amateur satellite enthusiast and the newcomer.
The book is an Int roduction 10 satellite watching, prov id ing all
the informat ion reQuired to construct a comp lete and highly ef
fect ive ground stat ion. Not Just ideas, but solid hardware de
signs and atl the inst ructions necessary to operate the equ ip.
ment are Included. For the thousands of experimenters who
are operating stations, th e book details all procedures neces
sary to modify their equipment for the new ser ies of eoece
craft. Amateur weather sate llite act ivity represents a umque
blend o f interests encompassing electronics, meteorology
and astronautic s. Join the privi leged lew in watch ing the spec
ta cle of earth as seen Irom space on your own mon itoring
equipment . Order 8 K7383 sa.95

THE
NEW
WEATHER
SATELLITE
HANDBOOK

--SAVE $2.95-
WEATHER SATELLITE

HANDBOOK (first edition)
By Or. Ralph E. Taggart WBSOOT. Valuable inlormation in th is
first edition is not Included in Or. Taggart's just published
book, The New Weather Satellite Handbook (see above).
Chapters such as " How to Build an Electr ic Timer for Satell ite
Tracking" and " Building an Au tomat ic Con trol lor the Satellite
Receiv ing Station" will no longer be available when this eof
t icn is out 01 print . This is a good entry level text for th ose
discovering the exciting new useo! weather satellites. Regular
price: $4.95 . SPECIAL PACKAGE PRICE- 80 TH 800KS FOR
ONLY $10.95, SAVE $2.95! (This offer ava i lable only wh ile sup
plies last.) Order WS7300 and receive both editions 01 the
Weather Satellite Handbook for only $10.95 (plus $1.00 shi pp
ing and handling charge).

· U.. lhe Ol'08r(:llrd Inthle megazineor ilemlzeyaurarller an a" pa.alepiece0 1pape•
....cl mall 10 : 73f'1edio Booklhop • PelerbofoughNH03045B. Be sure10 Include checkOr
det.Hed credit c.ra Inlonnetion. Add $1.50 first book. $1.00 e.ch .ddition.1 book.
S10.00 per book foreign.lrm.iL Note:Pllc.. subject 10 ch.ftgI on booke not Pf.Il)Ii.hell
by 73 M.gui".. Questoonl reg.ardlng your order? PIeI.. ....rot. to Customer Serwlce . t
lhe.bo¥e IdllrISl. Plelse . llow4.{l ......... fordell-..ry, NaC.a.O.orderS aCC6(lled For
Tolt Free ordering call H I(JO.258-5oI 73.

DEBCO ELECTRONICS
P. O. BOX 9169 DEPT. K

CINCINNATI , OHIO 45209
Phone: (513) 531--4499

.. See Lill al Adv.ttlse,. on ptlge 130 73 Magazine . November, 198 t 117



M ike Wd/sh VElDLU
605 5th Ave.
Kimberle ya,C.
Cdflddd VI A 259

AX-190 Upgrade
- Collins components can make the difference

Fig. 1. A Collins filter for the AX-l90. AU connections to the circui t boa rd are by shielded
wire. See text for R2 adjus tmen t. R2 is a su rplus lO-tum, 20k carbon tr immer. R1, R2, and
R3 are W Watt.

A few mont hs ago, I
completed modifica

tions to my AX-190 as sug
gested in 73 Magaz ine.'
This made a great improve
ment in the front-end re
sponse of the receiver and,
although I decided to stop
with the additions in the
fi rst part of the art icle and
leave out the preamp, sig
na ls that were hard to hea r
on 10 meters a re now 59. I
highly recommend this easy
modification.

There is another area
where the AX-190 fall s short
of being a good amateur re
ceiver, howeve r, a nd that is

I_ 'O!<l" P I" '~ O'
,.' t1o.~ o

in the area of se lec tivity.
The AX-190 in stock form
sha res its c ircuit with the
5X-190, whic h is a sho rt
wave listening receive r of
fering good performance
on AM but rather poor se
lectivity for use on crowded
ham bands. The receiver
second i-f operates a t 455
kHz a nd utilizes two trans
fo rme r-fi lters wit h a rated
bandpass of 4.1 kHz at 6 d B
down. After think ing about
outboard filters and even of
build ing a passive audio
bandpass fi lte r into the
speaker box, I finall y dec id
ed to go the pro per ro ute

and ins tall a Collins me
cha nical filte r in the i-f c ir
cuit. The price of new filte rs
of this type is rather high,
and if you are on a budget
such as mine, I advise sho p.
ping for one that is surplus .

After looking over t he
schematic) and the n open
ing up the receiver, I made
the happy discovery that
the second mixer (Q8) is
mounted on the vfo board
and is, of course, enclosed
by the vfo box. Its output is
fed to the input of the i--f
board by a shie lded cable
solde red to p in 13. This
point is an ideal place in

which to insert a filter. Also,
as I looked at the bottom of
the receiver, I noted that
the vfo enc losure edges are
extended to the bottom of
the cha ssis, forming a per
fectly located shielded box
with ready-made holes fo r
connections. Th is means
that a new circu it board can
be inserted into the exis ting
ci rcu it with excellent iso la
tion and no modifications
to existing boards.

Before any work starts, it
wou ld be advi sable to tune
the ca librator signal in at a
high freque ncy and peak all
contro ls fo r ma xi mum. If
the $-meter read ing is not
ed, the crystal ca librator
then can be used to adj ust
the ci rcuit on the new filter
board for unity gain after in
sta lla t io n. Ca paci to rs C4
and C5 are adjusted fo r a
peak, and then R2 is ad just
ed until the same S-meter
read ing is obtained .

The filter used is a sur
plus Collins 455-FA-21 with
a bandpass of 2.1 kHz and it
is mounted on an etched
ci rcuit board along with res
o nati ng capacito rs and an
amplifier using an MPF102 .
This board is e tc hed with a
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PORTA-PEATER~

INSTANT REPEATER

Command and conitoi mo6\Jle m.~". an ,nSlanl ", 
p"ate' Irom any 2 "0>0. ...,In abaolutely no mod,fi ·

cat,ons 10 I,.,. .ad tOS Inle rlace' YOa rna"'..,nal SPfl ake,
and moe JIIC ~' . Perlect for • pe r, o".. l, ,ma'II" "")', or
hed rapea' e< Wrote or ceu lor det. ~ed oj". manual. We
accll9l VISA and !.l1C. Re<l,,"' c. ,.I09

w-s ENGINEERING
P.O. BOX 58 -eoa

PINE HILL. N.J. 08021
24 HR. PHONE: 201·852·0269

Mooe1370-18
2 Element Tri-Band Beam
Designed for portable and
lightweight. Two working
elements on each band 10, 1S
and 20 meters. The 6.5 foot
boom can be easily raised on an
inexpensive mast and operated
with a standard T.V. rotator. VVill
handle 1(0) watts-2())) watts
P.E-P.

Mooel 370-16
4 Element "[ri-Band Beam
Four working elements on each band 10, 1S
and 20 meters. Twenty four foot boom permits
optimum spacing for maximum forward gain
and front to back ratio. All traps pretuned. VViIl
handle 1(0) watts~2000watts P.E.P.

Mooe1370-17
3 Element Tri-Band Beam
Three working elements on each
band 10, 15 and 20 meters.
Sixteen foot boom provides
excellent performance, yet
lighter in weight. Will handle
1(OOwalts·2000 watts P.E.P.

BARKER & WILLIAMSON

MULTIBAND
BEAMS

\\tite for more details a nd other
B&W products.

<n Barker & \Villiamson , Inc.
~ 10 Canal 51 . Bristol , PA. 19007 215-788-5581

Assembled,
Tested,
Burned In,
Programmed
(Inc . 53. postage)

. .. ind'YId"al CW·IOs p K Pf'IOM)
_ VOX_ COR. CORtri~
• Adj . 0-15 min. lD cycle tun. ,
. ...dJ_0-15 min. Time OUlli......
• Adj . 0-30 Me. hang lime<
• AdJ, 20db local mic amp
• f rue ,ape-.t., beacon. Of manual modes
• 250 walt , .. ilching c4lpabil lly
• Complete gain/interlllce con trols
a Comple te technical "';lnu a l
• PCB alze 5',," x 5'1. "
• 22 pin edgecard interface

$99..22.
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Fig. 3. PC board, component location.

References
1. " Im p rove t he A X-190
Receiver," Paul J. Dujmich, 73
Magazine, January. 1978, page
106.
2. Allied AX·HIO Instructional
Manual, page 23. "SChematic
D ia g ra m of I · t Section,"
Copyrigh t 1971 . AlIlecl Radio
Shack.

•_ _ _ _ _ B+ FRO r.l PIN liS

I S HIE L DE D WIR E }
+

F ILTER TO P IN I "
( S HI E L DED WIRE I

Fig. 2. PC board, foil side.

+

Many thanks are due to
Dave Carlson VElAQE who
provided the circuit and the
technical advice along with
enough verbal abuse to get
me going on this pro je ct ! •

of better performance In

the other modes.
M PF102 as it did o rigina lly
toQ8.

The se modifications
have resulted in a very satis
fying receiver as far as SSB
and CW are concerned, a nd
comparisons with other
highly-ra ted receivers are
favorab le. AM re ceptio n is
no longer possible . but I'll
a cce p t that loss in the light

+

MOUNT IN G
HOLE

Of course. by this pro
cess Q8 no longer has B+ .
and this is restored by run
ning another sh ielded cable
from the power supp ly bus
o n the i-f boa rd (pin 15)
thro ugh a capacitor-res istor
decoupling network o n the
new fil ter board . Just to be
sure. I th rew in a n addition
al 5-m H choke . These com
po nen ts are la be led R'l , Ct.
and RFCl on the d iagram.
Fig. 1.

maximum amo u nt of
ground plane re ma ini ng to
provide isolation . I also
added a shield on the foil
side of the board between
the input and output of the
filter. The shield is sim ply a
piece of circuit board ma
teria l about %-inch wide
running the width of the
boa rd and attached with
solder. I'm no t su re it's nee
esse rv. bu t it is easy to do
and certain ly won't hu rt.

The original sh ielded ca
ble coming from Q8 to the
i-f board is unsoldered from
pin 13 and rerouted to the
filter board which is mount
ed on the bottom panel of
the vfo box. It may be nec
e ssary to splice on a sma ll
piece of cable. depend ing
o n how you mount the
boa rd. On the new boa rd.
the mixer product is cou
pled to the mechanica l fil
ter th ro ugh a O.Ol -uF ceram
ic capacitor (C2). A l00-pF
silve r mica c a pac ito r «(3)
with a paralleled 8-50-pF
ceramic trimmer (C4) a re
used to resonate the input
of the filter . The output of
the filter is treated in the
sa me way with (5 and Cb
and is then fed to the gate
of the MP F102 through a
O.D1 -uF ceramic (C7) a nd a
mi nia ture 20 k ten-tu rn car
bon pot. The ou tput of the
new fi lter is now sim ply a
matter of attac hing the
drain of the MPF102 direct
ly to pin 13 on the i-f board
by a shielded cable. This
also supplies B+ to the

M ODEL II

'602 0 0 DISCOUNT
Off List

64K 1 DIlIVE '3297.00

TRS-80®DISCOUNT
BUY DIRECT

We co rry th e fuJI lin e of TRS-SO Computers . All
o ther software , furniture . and a cces so rie s at dis
coun t from ca ta log price. We stock. most items
to ossure you fast del ive ry and save you money.

WRITE FOR A FRfE CATALOG

1-800.841·0860 Toll Free Order Entry
MICItO MANAGEMENT SYSTEMS, INC.

DU·T. NO. • 3-
DO_TOWN ",-Al'" SHOl'I'I!+G CfNH.

"5CUCONO ...YE S W.
C.....c. (;fOl:GI... 3112$

G"' . & EJlI'()IlT I'1-lONf NO . l'l12l 371-7170 ... 313

MODEL III

B- --o

26·1061 4K 1 $609.00

26.1062 16K 11I 9 .00

26-1066 UK III

2 Drlv••• IlS232••••••• 20n.00
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I Code readi ng I

: makes ham radio :
I more fun! I
I I
I I
I I
I I
I I
I I
I I
I I
I I

: Field Day 2 :
I I
I A cooe reader can add to the •
• fun of ham radio by allowing I
I

you to copy many signals that I
are too complex or too fast to

I decode ovear. I
you can get in on such things

• as news-wire service transrrus- •

I
srons. weather information and I
financial reports that are sent

• ov raototerervoe (RTfY), ASCII •

I
computer language or Morse I
code.

• some code readers omv copy •
one or two types of signals, but

• the Kantronics Field Day 2 tm
•

/III/ -'E-'EII1E-''''220 I anows you to COPY RTTY at 60, IK ,. K ~ 67,75 and 100 WPM, ASCII at
• 110 and 300 fi f sent as it is •

Now w,t n courlesy New a nd Impro."d typed) Baud and Morse at 3 t o
beep and beacon Re c e ,. e r ' 80 WPM. •

c a pa b,l, ty a nd Transm,tte , I The Field Day 2 even has an •

I
editing program co improve •
sloppy worse. You get more of

I the message and fewer Illegal •
character signs than with other

• code readers.With a Field Day 2 •

I you also get a za-nour clock, I
code speed di splay and TTL

• compatible demodulator out · •

I pu t . I
The Field Day 2 is a complete

• unit in one package with a large, •

I
easy-to-read. tc-cnaracter cls- I
play and is backed with a full-

• year limited warranty. •
Code rea ding makes ham

• radio more fun , and now you •

I can get started with one com- I
pact, versat ile unit, at 5449.95,

• suggested price, the Field Day •

• 2. Call or visit your Authorized •
• xantromcs Dealer for a demon- •
• stratton! •

I I

I
I K4l Kantronics II

(913) 842-7745
I 1202 E. zsroStreet I
• Lawrence, kansas 66044 •

1._--------_..1
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Are You a Big Gun
Contester?

The small number of eli te operators at the top of the
list when the result s are published know what it takes

to win a major contest .. _do you? These winners reveal
the ir secrets in THE CONTEST COOKBOOK by N60P. You

will find 170 pages of suggest ions fo r the first·time contester as
well as tips that will increase the score of a seasoned operator.

Domesti c, OX, and spec ialty contests are all di scussed . . .complete with
photographs and diag rams th at show the equipment used by the top scorers.

Winn ing a contest means more th an having a kilowatt and a beam-it takes a good
operator w ith lots o f determination. Don't sett le for being a Little Gun ... order THE
CONTEST COOKBOOK today by using the order card in this magazine. Send a check
for $5.95 plus $1.50 for the fi rst book, $1.00 each addit ional book and $10.00 per book
foreign airmail, or include detailed credit card information. Sorry, no C.O.D. orders accepted.

GET READY NOW FOR THE CONTEST SEASON!

CALL TODAY 1-800-258-5473 Cd
Wayne Green BooI<s. Aun Ma.l Oroe•. ~le'borough . "IH Cl:lA5olI

microcomputingl
D Send me one year of
80 Mi crocomputing for

just $15. (lsa .eO'tllfJ l ' /.)

0 1prefer 2 years for $24. (ls...,,!iO 'I. )

CJ I prefer 3 years for $36. II Uytl !iO'Io ou ue """,ss land p<K;e )

The magazine for today's
biggest selling computer.

A WAYN E GREEN PUBLICATI ON
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R f Gain, Ltd.

You can get significantly belter performance from
your Receiver by improving neIFfiltering, The most
coat-effective way 10 do thia ialo place a superior
&pole SSB liIIer essentially in senes (or Case6deJ
with the original uni!. The resulting increase In the
number of poles of flltefing to as msny as 16
causes a dramatic irn:;rease In selectivity and re
duction of ad;acenl channel aRM, Theauthors of
the following major articles aU stress the effec
tiveness of FOX·TANGO fillers in this application
and comment on ils simplicity easy soldering;
no drilling. no swilching. and no panel changes.
As a bonus. CW performance Is improved as well
as SSB. at no extra cost or effort!

Shipping via AInna~: $2 US/Canada, 55 Elstwm&re
Florida Residents: Add 4% sales tu.

FOX-TliNGO slocks the widest variety of custom
made lima-tesled CfYstal filtera avsilable from any
source for veeeo. Kenwood. Heath, Drake. and
COllina riga. Cascading is only one application for
Ihese filters. Olhers include reolacing outdaled or
Inferior original units. filling spots provk:led lor
optional fitters. or adding extrs filters using diode
switching boards ~ the "spots" arefilled, However.
since the degree of improvement depends upon
the Quality of the Mer used. cheap sUbstltules
are no bargsin! FOX-TANGO has neYe!" spared
expense or effort 10 make its filters the very BEST
and l'Jarantees satisfaction ' plus last. friendly.
knowledgeable. personslized sarv;ce. For Infor
mation aboul our complele line , inctJding SSB.
ON and AM filters. phone or wrlte fof our free
brochure, Specify Ihe set you want to improve

We welcome mail or phone creeee and accept
paymenl byVISA. MASTERCHARGE.M.O" Check.
Cash. or C.O.D. (at your expense).

FILTER CASCADING
WORKSI

RIIe.m Mepzln. Ankl.s on R IIW c..eedlttg

YAE8U FT-90fI902. .sa. ~3", Sept. 1"f
HEATH S B'IUA See "Hem Radio~,~ '"'
KENWOOD JS820 See "CO", MIlich '"f
Read the original article or send $lto FoxTango
fof complete details of the one thaI inlefests you.
To make the mod~ication. ordel' the IIO'propOste
cascading kil from below. Each contains the parts
speeilled In the article. the recommended Fox
Tango fitter. and complete instructions.

FOX-TANGO Caac.dlng Kh In Stodl

YAESU FT-9<J11802 $MHIs ' ''0
HEATH SB104A SW/N ... . • • •.......... .• . IISO
KENWOOD TS820 SeriN.... • •1M l/If/m/ni~.

"KENWOOD TS520 Series . • •• IM wtminl emp.
"YAESU rt-tot $MHIs (nol ZDJ165 W/ ON C bd

'Proven mods based on articles in preparstion

1 55.00
7."

".00
85.00

....00

....00

2OB.00....
g...

TURKEY SPECIALS
1100.00 58948

115.00 81o&eB
350.00 111o&eW

54.00 8122
5.50 88T3

8.33 8874
2..25 88T5

35.50 Il80Il
11.00 8950

RF TRANSISTORS

Stud 12.'5
Mod...l. l' st.OO
db O.ln

CMIO-12A (CTC) 80W 12.5V FI,np 42.15

MINIMUM ORDER 131).00

CALL TOLL·FREE 800-845-2322
(N,Y. S..1l1516-5J6.8868)

Incl", $3.00 tor U.P.5. CharvH·

100 Merrick Road RockvilleCentre,

New York 11570
1WX 51().225-7508 ..... 42

:2-30 MIv

RF23,RF13 (RFO) 50W 12.5V 14.00
(PI.Mum R"".-.ntlor MRF4$O' IIRF450AJ
RF43,RF33 IRFO, lOW 12.5V 15.00
("'-lum R._,IS lor IIRF455 , MRF456A)
CD2545 (CTC) 50W 12.5V Fl 15.00
CD3424 (CTC) lIlIW 12.5V fill 15.00
$01451 (SSM) lOW 12.5V fill,. 15.00
5010'" (SSM) lIlIW 12.5V Fl.,. , ...
RFIl6 (RFG) lOW 12.5V fill 11.50
MRF4SI (MOTO) lOW 12.5V fill ".Ill
VHF
150-115 MIv

140-12 (CTC) 4IJW 12.5V SIIJd 18.00
2NSSl1 (SSM) 25W I2.5V Stud 10.50
2W-'S (SSM) 25W 12.5V Stud US
~ (SSM) «lWPNP 12.5V fill,. 15.ts
MRF247 (MOTO) 75W 12.5V fill 33.00
5014111 (SSM) 7f1W 12.5V fill 27.50
RF13,RF23 ''-0",_ 2" Ie I , MRF224 14.00

UHF
~512MHZ

2N5MIl (SSM, 10W 12.5V
MHW71ll-2 (MOTO) 13W 12.5V

RF POWER
ONE BILLION WATTS

IN STOCK
You, an. Slop Scurr» for RF Po_ Tubes

end T,.nslsrws

a-sooz
'500Z
>1000z
4C""'"
8lFII
8MJ8
12BYT
512.
1111.&.

FOr the best deal on
-AU-Ali iane e- Ameco-A ppIe-ASP
-Ava ntl-j e!den-8 enchereBit d-COE
• CES.Co mmunl ca li ons Specialists
• Collins-Cushera ll- Daiwa. DenTron
• Drak e- Busne r_Hy·Gain- learn- tRl_KL M
• Kenwaod-larsen- Macrolronics- MFJ
• Midland- Mini-Prallutls. Mirage-Mosley
• NPC- Newlron ies- Nyee Panasente
• Palomar Engineers- RegeRey-R obot
_Shure_ Standard_ Swan_ Tempo
• ten.rec- transcum- raesu

CALL
TOLL
FREE

Your Best Buys
for November!
TRIONYX TR-l000 600 MHz

Frequency Counter $139.95
ICOM IC-730 HF Xcvr...

Now only $749.95
ICOM IC-2A 2M Hand-Held...

Limited special $219.50
KENWOOD TR-7730, TS-830S

In stock, immediate delivery!
YAESU 's New FT-208R... Now

delivering from stock ...
ROBOT 800 ASCII. Baudot and

CW Terminal _ $799.95
APPLE Disk Based System:

Apple II or II Plus with 48k
RAM installed. Disk II with
controller. ODS 3.3 _$1899

APPLE Game Paddles available
Quantities limit ed .. all prices subjectto

change without notice
We always have an excellent
assortment of fine used equip
ment in stock... Come in or call

CALL TOLL FREE
(ou tside IlHnols only)

..... See U$I of Adve,'I$ers on pege 130
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Arthur H. Wertz NSAEN
8019 Riara Drive
San .Antonio TX 78227

Extra Accuracy for
Heathkit Clocks

- a synchronous solution

which normally display on
ly hou rs and minu tes . These
can be set to WWV t ime,
afte r a fashion, by adva nc
ing the c lock to the next
m inute, stopping the clock,
and releasing it on the m in
ute signal .

A much more accurate
method of sett ing the mod
el GS-ll07 clock is to modi
fy the clock for a seconds
display . This allows the
clock to be se t exactly with
the WWV signal . The sec
onds display is handy also
for timing. The rnodif ice
tion is re la t ive ly simple,
consist ing of cutti ng a trace
on the PC boa rd, wiring in a
jumper wire. and replacing
the snooze switch. An addi
tional switch can be added
to give a seconds display if
the snooze feature must be
retained . A similar modifi
cation can be done to any
digita l clock using the Na
tiona l MM5316 clock chip.

Perform the following
modifica tio ns:

1. Cut the printed-c ircu it
trace to pin 24, ICl (clock
IC) (see Fig. 1).

2. Add a st rap from pin
32, ICl to the PC trace pre
viously connected to pin 24
(see Fig . 1).

3. Replace the spring-re
turn snooze slide switch
with a regula r one
pole /t wo-p o sit io n switch
(Rad io Shack 275-430). Wire
the new switc h the same as

• DO" 'O~H

$(CO ~ DS

S "''' C~

C .l1 £ 1Il ~ .H " 001

Older models of the d igi
tal clocks were si x-digit ve r
sio ns displaying hours, m in
utes, and seconds. l a te r
versions are fou r-digit types

" 0 0 " '((1 S...'TC~
c'O.... t .. ·S~OOH· , ,,,, TC MI

, 0

•f-- -)-!-(,,,,
I

SCCONDS

•

••••

'CO

Fig. 3. Clock switch wiring.

fo r Zu lu (GM T) time. and
are a necessary piece of
eq uipme nt fo r a mate urs
who participate in traffic
nets o r MARS ope ra tions.

.l..... S~OOH' 5[CO~O,

S ... I1C~ S ... ' TC ~

Fig. 2. GC-1107 dock-rear view.

o

Fig. 1. Clock 1C - printed circuit side.

_ , I
•

rr
'CO

, ec

0 0 0 00 000 000 0 00000 o 0 0

'"

~
400 ) ' 1.1 r .ooo .I11" " C"

'"::::J J 1l;
:V

Jl
,

62J 0 0

eo " '\ "
•

M any amateurs have
b o ught H eathkit~

digital clocks for their sta
tions. The clock kits a re
easy to build, can be wired
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the origina l swi tch (see Fig.
3).
• Snooze switc h will now
provide two d isplays:

a) "Time" d isplay: no r
mal 24-hour format.

b)" Seco nds" d isplay: dig
it 4 = blanked, d igit 3 
minutes (units). d igit 2 
10s of seconds, digit 1 
seconds.
• When used in "seco nds"
d isplay mode:

a) Slow switch: Will in hib
it eo-cps input to the clock
IC and prevent t ime from
advancing.

b) Fast switc h: Will reset
seconds to zero without
c ha ng ing t he m inute s
count.

c) Both switches at once:
Will reset time to 12:00:00
am in 12-ho ur format; to
00:00:00 in 24-hour format.
• To set the clock to syn
chro nize with WWV:

a) With former snooze
switch in "t ime" d isplay
mode, se t clock to current
time plus o ne minute.

b) Switch to " seco nds"
display.

c) Depress fast switch (re
sets to X:OOl. release fast
switch, a nd immed iatel y
depress slow switc h (stops
clock and holds t ime).

d) Upon receipt of the
WWV to ne (on the minute).
release the slow switc h.

e) Veri fy that the display
cha nges from X:59 to Y:OO
at the next WWV tone pu lse
(on the minute).

f) Set fo rmer snooze
swi tc h to "t ime" d ispl ay
mode.

If a n add itiona l switc h is
added for the "seco nds"
function. connect the center
contact of the switc h to pin
32 of 1( 1 (clock chip). Carr
ne ct the normall y-o pe n
contact of the switch to the
wire which is co mmo n to
the sno oz e a nd a la rm
swit ches ( + 22 V f ro m
power supply terminal s AA,
AB. AD. and AG)-see Fig.
3.•

INTERESTED IN AMAlIEUR TELEVISION ON 70 em?

WHY NOT SHOW WITH THE BEST ?II

T XR70A

ATV 'Trarcee etver

.-e•(jev: • , -. ~i'",
r:A

•-,
• •

·1.O..ee.. n Q U..lITY n ..NSMITn.· YID,O . ft4 AUDIO
·TuN....n + 2 O ' ''NNU ~. 151l IIUIYINO CONYUn.
•• • TUNAl DC ~OWIUD - 12 •• 14 YDC
' SM AlL • .wI COM~"(I f.r 1 ..51 n ..nON ...~ ~OtT".L1 O~I. "TION

·ON' n ... W... . ..Nn + JO DAT MONIT l ACK DU.....NTII

.RIC.-$ 890.
FOR DIETAILED INFORMATION or TO ORDER,
CALL US al 1-812-336-4775, or WRllIE ta ,

~,

~ A'IRON~NC ~O _"" -' _"""' '-'"'_'l ''1l"U'''

FAST SCAN ATV 8_- P.C. ELECTRONICS a
Maryann 2522 PAXSON Tom--

. WB8YSS AACADIA. CA 91098 W6aRG

WHY GET ON FAST SCAN ATV?
• You ca n send b roadcalt q ua li1V vid eo o f home mov ies. video

tepee. computer games. tic. at a cost Ihat il leu than Iloscan
• Really imp rov" public service communlutionl fo r paradel .

RAC ES. CA P _ rehel. wH ther witch , etc .
• OX il about the ...me ltS:2 meter l impl.,. - 15 to 100 m il8l,

ALL IN ONE BOX
TC·1 Transmitte r! Conyerter
Plug in camer. , ant , mic .00 you are
on the air S 399 ppd

For mo.e info call : ( 213) 447-4565

PUT YOUR OWN SYSTEM TOGETHER
TVC-2 CONVERTER tu nes 4 20
mhz down t o ch Z or S ... $ 55ppd
TXA5 EXCITER ... , , ., $ 89 Ppd
PAS 10 WATT LINEAR .. $ 89 ppd
FMAS Audio Subca rr ier , , $ 29 Ppd
ALL FOUR PACKAGE _ .$ 249 ppcl

SEND FOR OUR CA TA LOG. WE HAVE IT A LL
Modules f Of the builder, eompleteuniulor theaperator,antennas,
color cameras, ._te", preamps, linea... video ider aOO clOCk•
• OOmore . 19 y. " in ATV. see

1981 ARRL HANDBOOK

26·1061 4K 1 , . .•609,00

26.1062 16K 11I ••• • • • • •849.00

26·1066 41K III

2 DrIve•• R5232••• • • , • 2077.00

MODEl III

' 3
OOWNTOWN !'\AlA 5"OI"I'I"IG CfNTU

11 5 C SfCONO AYE , S W.
' AIW . GfOllGlA 3 17"

GA.• (Xl'O!t T ~l'fOriE NO .l'I') 317·7120 .. 313

TRS-80®DISCOUNT
BUY DIRECT

We ca rry the fuJI line af TRS·80 Computers. All
o ther softwa re . fu rn iture . and accessor ies at d is
count from catalog price . We stock most items
to assure you fast del ivery and save you money.

WRITE FOR A FREE CATALOG

1-800-841-0860 Toll Fr.. Order Entry
Mlcao MANAGlMlNT SYSTlMS. INC.

'60200 DISCDUNT
DlI list

64K 1 DRIVE '3297.00

MODEl II

No To•• • on 0... 01 5'0" 90,1"".....

.. Slit'" LO SI 0 1 Adver t ,sers on P#l'1e 130 73 Magazine' November, 1981 125



VARIABLE POWER SUPPLy $24.95
Complete kit includes all components for work ing uni t,
including deluxe box and overlays.

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

SUPERVERTER I. $99.95
The ult imate In converter technology! Dua l-stage selec
t ive preamp, mixer, 1.1. amp lifier and no-drift crystal-con
tro lled osc il lator. We recommend this unit for experi
enced kit bullden. 12 v St atio nary Pow er
Supply _. .$24.95 for Superverter I.

" h .... CI 'cd
A DIVISION Of INNOVATIVE LABS, INC.
P.O . &OX 119
ARLINGTON. TEXAS 76004-0339

TERMS: COD, Money Order, Bank Cards (600) 433·5172 ORDERS ONLY
HOURS: 6:30-4:30 COST; MON-FRI (617) 265·0391 INFORMATION

SElECTIVE PREAMP... • •.. •. . .... . $44.50
•This new unit is not like other wldeband preamps. Ex-

perienced kit builders can easily add this unit to our ex
ist ing boards or to other manufacturers' boards to im
prove overa ll performance.

2300 MHZ CONVERTER KIT $35.00
Complete with PC board, parts and t o-pece ins truction
book.

4·FOOT DISH ANTENNA $49.95
Overall 25 dB gain. Partial assembly required. Shipped
UPS (ground) only.

DL·2000 SATELLITE RECEiVER.... . $699.95
Fully assembled receiver-this is not a kit.

120' LNA $65O.00

COMINO NEXT MONTH... OUR OWN
2300 MHZ TRANSMmER AND ,.,
WEATHER SATELLITE DOWN CON
VERTER (CRYSTAL CONTROLLED
WITH PREAMp).

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

UNIVERSAL COMMUNICATIONS TX 76004-0339

MBA READER;
ANAME YOU SHOULD KNOW

What does MBA mean? It stands for Morse-Baudot and ASCII.
What does the MBA Reader do?The RO model (reader only) uses
a 32 character alphanumeric vacuum fluorescent display and
takes cw or tty audio from a receiver or tape recorder and visually
presents it on the display.

The copy moves from right to left across the screen, much like
the Times Square reader board. Is the AEA model MBA Reader
different from other readers? It certainly is! It is the first to give the
user 32 characters of copy (without a CRT), up to five words at one
time.ltcan copy cw up to 99wpm and Baudotat6D-67-75 and 100
wpm. Speeds in the ASCII mode are 110 and hand typed 300

baud. The expanded display allows easy copy even during high speed reception.
The AEA model MBA has an exclusive automatic speed tracking feature. If you are copying a signal at

3-5 wpm and tune to a new signal at 90 wpm, the MBA catches the increased speed without loss of copy.
The M SA Reader all ows a visual displ ay of your fist and improves your code proficiency. It is compact

in size, and has an easily read vacuum fluorescent display.
The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed

operation.

Check the AEA model MBA Reader at your favorite dealer and see all the features in this new
equipment. If your dealer cannot supply you, contact AEA
Advanced Electronic Applications, Inc. Brings you the
P.O. Box 2160, Lynnwood. WA 98036 Call 206/775-7373 Breakthrough!
Prices and specifications subiect to change without notice or obligation- ------
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--FOR THE NOVICE----,

--OTHER STUDY GUIDES--

SPECIAL OFFERI Both Novice Licens e Study G u ide and Novice Study
Tapes $ 19 .95. Order NP7300.

" THE STICKLER"
6 + WPM- CT7306- This Is the practice tape fO' the
Novice and Techn ician licenses. It Is made up or ooe
solid hour 01code. sent at t he olf icial FCC standard (no
oth/lr tape we'v/l heard uses these standards, so many
people flunk the code when they are suddenly-uodef
p'essure-faced with cha rac.ters sent at .13 wpm and
spaced lor 5 wpm). This tape IS not memO'llable. unlike
the zany 5 wpm tape, since the code groups are ent irely
random characters sent in groups ot llv/l.

"BACK BREAKER"
13+ WPM _ CT7313-Code groups again, at a br isk 14
per SO you will be at ease when you si t down in tront ol the
steely-eyed government Inspector and he starts sending
you pla in language at on iy 13 per. You n~ th is extra
margin to o.....-come the panic which is un iversal in the
test situations. When you ·..... spent your money and time
to take the lest, you 'll thank heaven you had th is back·
break in9 tape.

"C OURAGEOUS"
20+ WPM _ CT7320_ Code Is what gets you when you
go lor the Extra class license. It Is so embarrassing to
panic out iust because you didn 't prepare yoursel l with
th is tape. hough this is oniy one word faster, the code
groups are 90 ouuecn that you'll almost fall asleep copy
ing the FCC stull by comparison . Users report that they
can't believe how easy 20 per rea lly is w ith this fantastic
one hour tape.

~GENESIS~

5 WPM - CT7305- This is the beginning tape fOt people
who do not know the code at all. It takes them through
the 26 letters, 10 numbers and necessary punctuation,
comp lete with practice ev9fY step o f the way using the
newest bl itz t/lllching techniques. It ts almost mi rac·
u lous! In one hour many peop le-including kidsol ten
are able to master the code. The ease of leam il1ll gives
conttcence to beginners who might otherwise drop out.

1S CODE TAPES
ANY FOUR TAPES
FOR $15.951
$4.95 EACH

NEW, UPDATED

EDITIONS OF OUR

STUDY GUIDE AND

NOVICE STUDY TAPES

FAMOUS NOVICE LICENSE

Jja
•

1\11\
• NOVICE STUDY GUIOE- SG7357- by Timothy M. Daniel N8RK. Here is t ile mosl up to date novice
guide available, n is complete with information about learn ing Mo= Code, has the latest FCC
amateur regu lations and the current FCC applicat ion fo rms, Thi s guide is not a Queslion/answer
memorizat ion course but rat her 'I emphasises me practical side of getting a ham licenseand pull ing a
station on the aiL It reflects what Ihe FCC e><peets a Novice to know without page afler page of dull
theory. TM most current information still available alias! year's price, $4.95

• NOVICE STUDY TAPES- CT7300--11 you are just ll&tling started in ham radio. you'll find these
l apes indispensatlle! This up-to-the-minute re-erco o f Ihe 73 Study COli"'" is the pedect way to I"",rn
eve<ylhing you nee.:! to breeze through the Novice wr illen exam. Theory. FCC regulatiooll, and
operati ng skills are all covered, and you'lI be amazed at how last you learn using these tapes'

Oncethe test is behind you, these tapes will go right on being usefUl, because they are packed with
the latest information on setting up your own ham station , and gelling on the air.

Thousandsol people have discovered how easy learning Irom cassette can be-Qfd... now and
enter the tase,natmg world ot ham radio! -Sel of 3-$t5.95'-

Scientists ha.e proven that you learn fast.... by lis tening than by read ing because you can play a cas
sette tape over and OYer in you r spare lime-wen While you're driving! You gel more and more into
each time you hear it. You can't progress without 90Iid lund.amentals. These three hour-long tares give
you all the basics you' ll need to pass the Novice exam eaSI ly. You'lI have an und...stand,ng 0 the ba
sica wIllch WI ll be Invaluable to you lor the rest 01 your lilel Can you aHord to take your Novioe exam
without l irst l ist"" lng to these tapes?

_ EXTRA CLASS LICENSE STUDY GUIDE_ SGlO80_
eercre going tee your 1 X 2 call . it pays to be a master ot
the Extra class electronics theory. This sludy guide is
the klgica l extena lon 01 the 73 theory course. All the
Iheory necessary to pass the exam is p,esen ted. Anten
nas, transmiSSIon lines, sw' are diSCUSSed, aa well as
noise, propagation, and specia lized communrcauon
techniques . This book is not a classroom lecture Ot
memorization gUide, but retner a logical presentation of
the matee lal that must be underSlood before attempting
the Extra exam, Save yourself a return tflP to the FCC
and try the 73 melnod li,st! $5,95.°

_ADVAN CED CLASS LI CENSE STUDY GUIDE
SG1081-Ready to upgrad/l your license? To pr/lvent
r/ltaking the fCC theory exam, you need the 73 Advanc·
ed th/lOl'y guide. SSB, antenna theory, transmil1ers, and
eiectrcmcs measuring techniques are cov/lred In detai l
in this .....sy·to-Iollow study guide. Special modes and
t/lchnlques, such as RlTY, are etsc tr&8ted. Anengineer.
ing deg,ee Is no' necessary to master the Advanced
theory-try this book beto-e visiting the examiner'S of·
lice ! $6.95. "/ PubliShed by TAB Boolo:s previous to recent
changes in CC exam material.,

" OUTRAGEOUS"
25 -+- WPM - CT7325- This Is the tape lor that small
group of oVllfachievrng hams who wQlJldn't be cont""t to
simply satlsly the ecce requirements 0' the Extra Class
license. It's the toughest tape we've got and we keep a
permanent liIe of hams who neve mastered It. Let us
know when you'r/l up to saeed and we' ll Inscribe your
name in 73's CW " Hall of Fame"

-SSTVTAPE-

FOR YOUR HAMSHACK- _ SLOW SCAN TELEVISION TAPE- CT7350- Prize
winnil1ll prog rams from the 73 SSTV contest . Excellent
for Demo! 15.95. '

S tyle ,Y--' --'Sc.;ty le w

1I~• • t1.-'YII
. . .. $14.00
, . . $12.00
. .$25,00

BACK ISSUES

S1oooo-Single back issue t>e1O'e July 1960 $3.00
ST025O-S,ngle bac k issue Ju ly 1960 on $3.50
5T05OO-5 your choice, . , , SB.75

Add $1.00 per magazine lor shipping.
ST1ooo-10 you' enoree , .
ST2500-25 aUf choice ,
ST2501-25 your choice , .

Add $7.50 per order 'or shipping.

_ BACK ISSUES- Complete your collection; many are
prime collectables now, classics In the lield ! A lUll eel.
lec tlon Is an inva luable compend ium of radio and elec·
rrcmcs knowiedge'

Style X

W2NSLJII•

- ,'"
,, ~-~~
-,~~...,.

- _.__._- -
W2NSO/l

_ OSL CARDS-73 turns out a fantastic series 01 OSL r--------,
cards at abou t half tile cost o f having them done else
where because they a'e run as a 1iI1·lnb/ltween printing
books and other it/lms in the 73 Print Shop. 250 Stl"
W-OW025O- for $8.95 ' ; 500 Styl/l W -OW05OO- 0'
$t3.95° ; 250 Styl/l X-OX025O-for $8.95 ' ; 500 Style
X_QX05OO; 250 Sty le Y_QY025O_for $8.95"; 500
Sty le Y-QY05OO- for $13.95." A llow 6~12 wk s, for
delivery.
_ LIBRARY SHELF SOXES - These sturdy whit e, cor
rugated, otn-reststant bo xes eecn hold a fUll year of 73.
Kilobaud Micf ocompu /lng or 80 Micrcx;ompu,ing. W it h
your orde r, reques t sell·stlcklng labels toe any or the
fo llowing, 73, Kilobaud MICfocomputing, 8O Micfocom·
pU'lng. CO. OST, Ham Radio. Personal Computmg,
Radio Electronics. Interface Age, and By'e. Order 1
extooo-ircr $2.00° ; order 2·7-BX2002-lor $1.50
each ' ; o,der B or more-BX1002-for $1.25 eecn -.

MAGAZINE

_ Preserve and protect you r collection for a lifetime!
Order these handsome red binders with gold lettennp.
$7.50 ror 1, 3 lor $21,75, 6 lor $42.00. (Postpaid withm
USA. please add $2.50 per order outside USA.) Check Of
money orders only, no phone or C.O.D, orders. 13
BIndel's, P,O. Bo~ 5120, Philadelphia, PA 19141 .

· NOT~-Abo.e ad4te.. lor Bladen o Dl,..

_ FREE BACK ISSUE CATALOGS are yours lor the ask·
Ing .. . specify 73 Magaline, aod/or Kilobaud Microcom·
puling, back issue catalog when you send your name
and address to us on a postcard.

BINDERS
' Use the order card in this mllgazin,e or itemize your orcer on a separate piece 0' paper and ma il to: 73 Radio Boo kshop •
Peterborough NH 03458 8e sure to IOcludecheck Of ceteuee creon card inl or matlon. NoC,O.D. orde,s accepted. Ail orders
ad d $1.50 handling fi rst book, $1,00 eacn addIt ional book, $10.00 per book foreign airma il. Please ellow 4·6 weeks for
dell yery. ooesucns regard lng yo ur order? Please writ e to Customer S/lrvlce at the above address. (Pric es subject to c hange
on books not pub llsh/ld by 73 Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



re

HANDBOOKS
FOR THE
HAMSHACK
e THE TEN METER FM HANDBODK - BK119O- by Bob
Heil K9E10 . This handbook has be&n publiShed to help
th& Ian meter enthusiast leam more about the many
methods of conversions and tricks Ihal ar&used 10make
existing un its work better. Join tne gr&at "tinkarers" of
the world on ten FM and enjoy the fantast ic amount 01
tun In communicating with amateur stations worldwld&
on Ian meter FM, $• .95.'

e THE PRACTICAL HANDBOOK OF AMATEUR RADIO
FM REPEATERS- BKIl6!>_ by Bill Pastllrnak WA6ITF
lauthor o f 73Magazines monthly column "LOOking WllS!'1
thIS IS the book for tile VHFIUHF FM..., complied from
material subm iHed by over a hundrad IndiViduals, clubs.
organizations and &quipmSflt manulacture<S. A "must
ne-e'' for your ham Shack Shelf. $12.95.

e VQl . IV IC TEST EQU IPME~T- l B7362-B&com& s
troubtesncot Ing wizard! In this lourth volume of the 73
TEST EQUIPMENT LIBRARY are 42 home construction
projects l or building test equipment to work wi th your
ham stallon and In servicing digital &qui pm&nl. Plus a
cumulalive index for all four volumes fo' tne 73 TEST
EQUIPMENT LIBRARY. $4.95.'

eRF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD- BK 11)44-Rf burst, l unct lon, squar&wan g&n·
eratore, var iab le I&ngt h puls& genlJrators- 100 kHz
ma rk&r, I·f and rl SWlJep gen&rators, eudlo esc, allff slg.
nal injector, 146 104Hz syn th&slzer, digital readou ts for
coun t&ts, s&veral co un ters, prescal&r, mlcrowavlJ
meter , etc. 252 pag&s. $5.95. '

--The 13-
Test Equipment

Library

e VOL II AUDIO FREQUENCY TESTERS_ LB7360
. . . jam packed with all kinds of euce Irequency t&SI
equ ipment II you're Into SSB. RTTY, SSTV, etc., this
book is a must tor you , . . a good book for hi·'i addicts
and &xperim&nters, too! $4,95, ·

eVDL I COMPONENT TESTERS_ LB7359_ . . . how
to bUild fransistor testers (6), oteee testers (3), IC test
ers (3), vo llmeters and VTVMs (9), ohmmet&rs (6 di ffer.
ent kinds), tecucrence (3), capacity (9), Q measure.
ment, cryslal ch&cking (6~, t&mperatu re (2) aural
meters 101 the blind (3) and all sorts of misc&lIlln&Ous
data On melers .. . using them, making them more ver.
sati le, making standards. Invatuable book, $4,95,'

e VDL III RADIO FREQUENCY TESTERS- LB7361
Radio frequency waves, me common denominator,01
Amateur Radio. Such Items as SWR, sntenna ,m
pecance. IIn& Impedance, rl output and h&ld sl rength;
detai led instructiOns on tesllng meee items Includes
sections on signal ,gen&ral ors, crystal calibrators, grid
dip OSCIllators, nOiS& g&nelators, dummy loads and
much more, $4.95.'
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NEWI
eWORLD PRESS SERVtCE fREQUEN CIES_BK1202
-by Thomas Harrington. Can'l wait to hear the eve·
ning n&ws. Of are you wonder ing abo ul the news that
}OU aren't hearing? Rec&lve b y Rad io Teletyp& (ATTY}
all t ne world n&WS and finanCIal happenings from the
world capitolson a2. hour aday basis, This book givn
}OU th& Ir&quencies and umee of broadcast 01 such
news eeo-ces as AP, UPI, R&ut&rs, TASS. VOA and
London Pr&ss. Also included Is sn IntroduCl lon to
RTTY wit h Information on equipment, antennas. eeere
vlatlons-&veryl hing you n&&d to get start&d In RTTY.
$5.95 ~

e THE NEW WEATHE R SATELLITE HANDBQDK_ ,
'BK7363-by Or. Ralph E. Taggart WB8DQT. H&re is the
'completely updated and r&Vlsed edi ti on contalnmg all ,
th& Inlormation On the most soptuattcated and &ffective
spacecraft now In orbit. This book serves both the ax
pertenced amatau r sateli l l e Sflthuslasl and the new·
com... . It is an introducllon to satelli te watChing, pro
viding autne Information required to construct a cern
pl&te and highly euecnve ground station , Solid hard·
ware designs and all the inst rucHons nec&SSary lOOper·
ete th&equipment are inc luded. For &xpllrimentllrS who
are operating sta tions, the book detail s all procedures
necessary to modily equtcment for t he new series of
spacecraft. Amateur weal hllr satell i t& acllvUy repre
sants a unlqua blend of mterests Sflcompassing eiec
tronics, melllOrology and astronautics. Jo in me pri.. ·
IlllIed few In watChing th& spectacle of earth as se&n
Irom space on your own moni toring equipment $6.95. '

e MASTER HANDBOOK Of HAM RADlO CIRCUITS
BK1033- This Is an &ncycloped la of amateur l adlo cir
cuits, j l&anad from past Issues 01 73 Magazine and
ceretur y selected according to applicat ion. You 'll find
many you 've never seen blllore, some n&w twists on the
tried and true, and s&Veral l hat hav& been Ionglorgott&n
bul ere well worth remembering, Where your Inter&st
ranges from ragche wlng to EME, from CW to SIOW'llCan
TV, lrom OX to county nets, this handbook wil l be a
welcome add ition to your shack. $8.95.'

e OWNER REPAIR OF RADIO EQUIPMENT-BK7310_
by Frank Glass K6RQ. Here's a boo!< thSI will l each you
an approach tc troubleshooting w ithout a Shack fUll 01
I&sl equlpm&nt. Written In anarrat lve. non·mathematicai
styl&, It will encourage you to successlul ly fix your own
rig problema 80 10 90'10 of Ih& l ime. Ev&n If you don· t
wanl to Ilx, you can learn a lot about how things work
and fall. Add to you r library and perSOfla l expertise
$7,95.'

erc OP.AMP COOKBOOK-BK1026-by Walt er G,
Jung. Covers not only the basic theory of Ihe IC op amp
in great oeteu. but also Includes over 250 pract ical Cir
cuit applications. liberally illustrated. 592 pag&s,
5'12 xe» . soltbound. $".95'

e THE POWER SUPPLY HAND BOOK - BK7305
Ne&d a power supply lor s gadg&t you'r& building? In
th& POWER SUPPLY HAN BOOK tnere are oozeoe
ready-to-butte, plus d&la ll&d steps lor designing your
own. Ther& afe Circuits and parts lists lor all kinds of
supplies, ranging Irom simple DC types to highly
stable regulated versions. If you need a c ircuit to coo
vert a DC volt age to a higher or low&r volt ag&, tum OC
Into AC. or AC to DC-then this Is th& book you neeo.
Wit h mor& t han . 00 pag&s, you should be able to tlnd
just the circu it you need. Without a doubt one of th&
best pow&r sUPFly source books available, compiled
by the editors 0 73. $9.95.'

eBEHIND THE DIAl- BK7307- By Bob Grove. Get
more fun ou t o f shortwave listening with this Interest·
ing guide 10 ,ocelvers, antennas. frequencies and In
terference. $4.95. '

eTHE CONTEST COOKBOOK-BK7308- rsveals lhe
secrete of tre contest winners (Domestic, OX and
specialty contests}, complele with pholos and diag rams
01 equipment used by the top SCor&flI. f ind out hOWto
make 150 contacts In one houl. $5,95.·

THE 13 TECHNICAL LIBRARY

e THE CHALLENGE OF 160- BK7309- ls the newest
bock In t he 73technlcallibrary, dedicated to 160 meter
operat ing. SI Dunn prO'lides all necessary Inlormatlon
to get st arted on th is unique band, The all·lmportant
antenna and ground systems are described In detail.
The introduclfon contains Interesting photos 01 Stew
Perry's (lhe King 01 160)shack. This releromce is a must
l or new and experienced "Top Band'" operators, Price:
$4.95.'

e SSB... THE MISUNDERSTOOD MODE- BK7351- by
James B. Wilson. Sing le Sideband Transmission. .•
thousands of uSuse It everyday, yet It ramalns one of the
least understood facets 01amataur radio. J . B. Wilson
presents several methods 01 sideband generation, am
ply illustrated with charts and schemat ics, whiCh w ill
enable the ambitious reader to construct hiS own Side
band Qenerator. A must lor the technlcally·serious hams.
sese.
e PROPAGATION WIZARD'S HANDBOOK- BK7302_
by J. H. Neison. When sunspots ridd led the worldwide
com munIcations networks of the 1940's, John Henry
Nelson looked to the planela lor an answer. The resul t
was a theory 01propagation lorecasting based upon in·
terplanetary alignment that made the author the most
reliable lorecaal er In America loday. The book provides
an enlightened look at oommunicalions pasl, present,
and IUlura, as wall as taachlng the art of propagation
forecasting. $6.95.'

eTOOLS • TECHNIQUES f OR ELECTRONICS
BK7348---by A. A. Wleks Is an easy·\o-undarstand 000i<
wrltlan lor lhe OOginning kit builder as well as Iha ex
perlenced hobbyist. It has numerous picturas and
descriptions of the safe and coerect ways to use basic
and specialized tools lor eiecncrac projects as well as
specialized metal work lnglools and the Chamleal aids
which are used in repair ancps. $4.95. '
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'Use the order card in this magazine 01 itemize your Olde' Oil II separate piece of paper and ma il to: 73 Radio BooksllOp •
Pelerborough NH 034,58. Be Sure to InclUde cneck or detailed credit card.in formation. No C.O.D. orders acceptOO. All orders
add $1,50 handling fi rst book, $1.00 each addit ion al book. $10.00 per book foreign airmail. Please allow 4·6 week s for
delivery, Questions rellardinll your Older? Please wnte to ccetcme. Service at t ne above address .(Prices sub ject to change
On books not published by 13 Magazine,)
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a THE MAGIC OF HAM RADlO- BK7:l12- tly JerTokl
Swank, W8HXR begins w,th .. llrief history 01 amataur
radio and 0 1Jerry's , rwolvement in it. Part 2 de" ilSmany
o t ham rad io's heroic mcmems. Hamdom 's close lies
with the conlinent 0 1Ant arctica are the subjec, a t Pari 3,
In Pari . the str.nga and humorous lides 0 1ham lil e gel
1I>lti, due, And wtwlt o t the l ulure? Pari 5 peers Into the
~Ial ball. Sot 1'5."

" A GUIDE TO HAM RADIO _ B K132 1_ tly La rry
Kahaner WB2NE L Whars Amataur Radioall about? You
cafllearn l he basics ol thts lascinah flO hobby with this
excen.... t begin"", 's guide. It answe~ the mO$t f,eq uent·
Iy asked Que-stion s In an easy-goi ng mann"" afld It
sl'>ow. the bes t way to go about \}attlng an FCC license.
A GUide to Ham Radio is an ideal ,ntroductlDf'lto a hobby
enjoyed by people around the world. Sot ,%.·

a WORLD RADIO TV HANDBOOK 1M1, 35TH EomoN
- BK1180'-Thi. book is the bible 01 inlerna,ional broad
cas,......~ong the only author,tlltive source 01 e.act
intormat..... aboul bfoactcast ing and TV sta' ...... world
wide. Th is 1961 ed ition II complelely revised , gi ving
comprehensive coverage a t sheri, med ium and long
wa. e, 560 p~s 0 1 vital aspec,s ot world listening.
$ '6.50.

a WORLD REPEATER ATLAS - BK7:l' 5-Complefely up
dated, 0_ 230 pages of .epeat... listings are ,ndex~ ~~
location afld freq uency. Moreth"n 50maps pinpoint
r~ler k>C/ItlDf'lS tMOlIlIhout the USA. For8lgn. l,st,ngs
include EurOPll, the Midd le East , SOuth Ameroca. afld
Al rieI $001 95 '

COOKBOOKS

5 NEW ANTENNA BOOKS
a ALL ABOUT CUBICAL QUAD ANTENNAS 12nd edt
I lonl-BK11 91l-Thl " Clan lc" on Quad d..llln,
th&D<Y, const ruc tion, and operltlon. Naw 2nd edltlon
conilin. naw teed and mstchtng ' y.tem. and naw
data. $5.'5,"
a BEAM ANTENNA HANDBOOK (N_ 5th edltion)
BK 11117- Yagi beam theory, constn>etlQn and gperati(ln.
Intormatll)n on wire beam$. $WR cur-.es and matchIng
system• . A "" must" lor serIOUS OXetS. S5.95·
" VHF HANDBOOK FOR RADIO AMATEURS - BK 1l9ll
-Conla,ns ,nlormation on FM theory. ope<ation and
!KIu,pmen!. VH F antenna des'gn and construCllon, satel·
ii le·EME, and the newest ecnd-state circu its, Sll.9!i'
a THE RADIO AMATEUR ANTENNA HANDBooK_
BK ll99 _ AII about wire antennal, belmS, tune,s,
baluns, ccex. racl,als. SWR and tow"",. Clear and c0m
plete Intormahon. 56.%'
a SIMPlE. LOW -COST WIRE ANTEN ...AS FOR RADIO
AMATEURS- BK1200---1.11new- dala .nd everythIng you
want toknow- aboutlow~t, mult~bandante<Wlal, lne. ·
pens,ve beams, " lnvis,Dle" ant enna s lor hams In
" l ough '" iocanore. Sll.95·

SPECIAL OFFER
Char t of

UNITED S TATES AMATEUR
R ADIO PRIVILEGES

b, c.... o f llcenae, emtuloa t ,pe, ....d f.-e ·
queac, fl"OlII 180 th.-v. 2 lIIete .-. , lacla dill( pro
......oa fo.- Uoe ae_ 3-0, 17 , aad 12 meter band. ,
Thla 22:a 2ela. t_eln--eo1ol" chan I. the flnt
ot I.. klad t o be both lafonaa.U"e ....d decora ·
th'e. 83.00 "alae, om, S I.9 !J ..th the p.....clI._of I or more book. (1"0111 t be R.dlo Book·
-.bop , lSUPf liet limited , order no_,1
CH1300 S .91).

a TTL COOKBOOK - BK I063- by Donald Laneast... .
Expl . ,ns what TTL Is, how It work. , afld how to use it ,
Oiscunes pr.,;tical <lPp llCllhons, SUCh IS a d,g, tal
count... and d,splay system, eYentl counter ,electronic
stopwalch, d ig it al YOllmet ... . nd .. digital taChometer .
$9.SO.

a CMOS COOKBOOK-BK10l1 - by Don Lan caster .
Details t he appli<:ahon 0 1C MOS, the low pow.... l<.>(lic
tam ily suitable l or most apphcatlons pre.ently
dominated by TTL. Requ..ed teIId,"lI tor every seriOuS
dig,tal e.perimenter! $10.!JO.•

a TYT COO KBOOK _BK10!>4 _ Dy Oon Lancast.....
Desc,ibes the use 0 1a standard teleYision .eceiver as I
m icroprocessor CRT t armlna l. E.pla lns and descrioos
cha,ac' er ganerat lon, c ursor cont rOl and inter lace te.
torm ation in Iyp lca l, e8sy·' ...understand Lancaster
style. $9.95. '

• THE QIANT BOOKOf AMATEUR RADIO ANTENNAS
Wilt, lt1e GIANT Book of Anw_ Radio Anl..... 
BKl1()1- by )'OU' liOdI:I, antennas .... 11 beo;wne Ille leaS! 01
I'O'JI' woffie$. CMIf e;o paoQ8I 0 1design IdelIs, theo<Y an(!
refef.-.ce dati- lmlke II'". bOOl< 1_ up 10 ilS t ,tlll. the 7
~I"S ~ ~hl"ll 'rom tlalllC lIflt8l\l\tl theory
ItI'OIiQIl designs 10< DIY 8 0C8S901" es, as well ' $ dOZenS 01
antenna desl\lns. Whether p lanning to bUIld or buy.
deslgn or admire, t"'lt or enJoy a ham antenna_this is Ihe
book 10< you. From the editors of 1'3; publIshed by Tab
Bool<s. 19.95 •

• n DIPOLE AND LON G-WIRE ANTENNAS _ BK1Q16
-by Edw a rd M. NollW3FOJ. Th is i'tlle l irst coll8C11on
01 Virtually every ,type 01 wi,e antenna uaed by am.
teuf• . Illcludes d"TI&rIllons, " on llgurahonl , and d&
tai led construction data lor 73 dillerent Inlenna
types. Appendices de scr ibe the construcllon of nols"
bfldges, line t uners, I nd data on mfl8suring resonant
frequancy, valoclly " .c l or, and swr. S5.50. '

a HOW TO OfFEND YOURSELF AGAINST RAOAR-8K1201- by Bruce F. Bog.-.nd Ja..- R Bodnar, a t.wy.
and .adar e.perl. Th,s book IIi..... you the .mmuni tiOn to challenge the reda. ~.....oance" 'l\at usually leads to a
speed,ng con¥lCl ion. The major part 01 t ile book deta,"thfl inn.... worI<ings 01 radar-yOU'lI become moreol an " • .
pert than most pollee officers and judges. Ttle remaonder 0 1 the book ou tlines how ' 0 detend you.selt Igamst •
sp&ed ong ticket _theobserval .on s, meaSUreS and test,mony you must obtam to def....d YOUfselt wit hout the help 0 1
a lawy",. Tha price is a lot l8SS than a fine' Sll,9!i'

• VHF ANTENNA HAND800K_ BK7J68_ The NEW
VH F " ......... H..cJbook detai ls the theorY. dealQn and
constl'UC1ion of hundreds 01 dilferent VHF and Ul1F an
tennas ... A Pl'l(:lieall:lo<* w ri tten lor t tle ......Iige ......
leur '/If1'Io takes joy if> building. IIOt full of comple. fof·
mulas IOf tile design &nlll_. Packtd with fabulouSan..
tenna Pfojects you can bu ild. $5.95."

a PRAcneAL ANTENNAS FOR THE RAOlO A....TEUR
- BK1015-A manual d rbng how to equip a ham
stalion wllh a suilable anlan.... A wida range 01 antenna
topica, lIySlem., and accessories are Pfesenled giYlng
the reid", some l ood lor l hOughl and pracli<:al dala l or
eooetrueueo. Designed to aid l he experienced ham and
novi<:e es well. Onfy $9.95.'

ANTENNA BOOKS

" SOME OF THE BEST FROM KILOBAUOIMICROCOM
PUTINQ - BK7:l11- A collection ot the bes t artic les that
have rece ntly appearad In Kllobaudl MICRQCOMPUT,
ING. Included i. material on the TRsao and PET
system., CPfM, the 8OlIOI8Oll5I'Z8ch'PI, l he ASR-33t.·
minal. Data baM !Twm agem""" word proces.sing, te. 1
edit..... and hie .truclures are cowered loa. Programming
teehniquea and tlardcore hardware construction prot
ects lot' ff'IOderTlt. I'Iigh --' C8SM1t. intarll<:el and
TY b are also Included in tIlis large !ormIt, 200 plus
page edit ion. $10,95.'

a 40 COMPUTER GAMES- BK7381 - Forty games In I II
in nine dillerent ca tegories. Games lor larll".fld small
systeml, IInd .....en I sect lCHl on calculator gamttl. Many
~ions 01 BASIC USoed and a wide var iety 01 system.
~ted. A must lor tile seriou, computer games.
man. $7.95 '

a THE NEW HOBBY COM PUTERS-BK~-This

book lakes it from where " HOBBY COMPUT'ERS ARE
HERE!" leav" orr, wi th chapters on Large Sca la tn tegra
tion, how to choose a microprocessor chip, an introduc.
lion to programming, low coat un l or a compu,er, c0m
puter arithmetic, checkln\} memory boardl ... and
mucl\, much more' Oorn moss thIS t,eme" dous value!
Only $001 .1'5."

' Use the ordet card in tills magaz,ne or i temize you. order on a separ.,e pieceot paper and mail 10: 73 Radoo Bookshop a
Peterborough NH 03<'58. Be su'e to inc'ude <:hef;:k orde'a iled c.ed, t card informat,on, No e .C .O. orders accepted All orders
add $l.SO h.ndllng hrst book, $1,00 each add, tlonal book, $10.00 per book to,,, ,gn a" mll ,l, Please allow H I weeks lor
deli very, Questi on s reg arding you' order? Please write to Customer servree at the above add,ess .(Prices subject to change
on books not pub lished by 73 Magaz,ne )
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The 160 Winners!
- W8LRL and W4CN take top honors

Greater scores were wit
nessed, bigger signa ls were
apparent, certainly more
stations were on the air
than ever before, and the
p ropagation seemed to
favor most everyone's fa n
cy. I said "most." fella s! As
well-known top-band oper
ator Paul Engle K9Qll
sta ted, " l ast year's winner
wou ldn't have even made
hono ra b le me ntio n t hi s
yea r! " If you we ren't there
to see it for yourself, let us
tell you, the competition
was extremely fie rce. The
contest results p retty wel l
sum it up .

Wally Eck les W8 l Rl
from West Virginia took
first-place honors in the
single-operator category
with a rema rk able score of
383,625 points . Of pa r
ticular interest is the fact
that the OX countries

ZF2DX in Grand Cayman Island operated by K0GVB and
WA0DXZ (wearing glasses). KoeVB was 2nd in the world
last year.

Bill Gosne y n rc
2665 Busb y Rood
Oak Ha rbor WA 98277

IIThe biggest and best
ever he ld " - those

were the words utte red by
nearly everyone who partic
ipated in the 1981 160-Me
ter Phone Contest spo n
sored by 73. Most contes
ta nts expressed thei r sur
prise at the enormous tu rn
out of active stations on the
bands. Many old-timers in
dicated it was the first time
in their lives they've seen so
ma ny pho ne-ba nd opera
to rs on 160 at one time!
They weren 't joking, either;
the statistics tallied after
the contest showed nea rly
1,000 stations participated
in the weekend ext ravaga n
za. look at the results com
pared to last year for exam
ple:

1980
1981
"lo In
crease

En·
tries

7'
117

58.1 "10

peruc
Ipants

569
917

61.2"10

worked by Wally made the
difference in the outcome
of the event. Wally's fif
teen-country total could
not be matched by the nine
countries of second-place
fi nis he r and wel l-know n HF
co ntest stat ion K0RF .
Though KORF had the most
QSOs in the contest (804),
nearly twice that of last
year's wi nne r, the th ree
m ult ip lier cred its earned

fo r e ac h ox co u nt ry
worked allowed W8l Rl to
pull out into the lead when
the final scores were tabu
lated.

John Vaughn and com
p an y (AC4 A, W D4A RQ,
N4DU H, KA4DWX, KA4FII.
WD40SN, WA4QWI. NF4R,
K4TXI. KD4U, and N4XMl,
rep rese nting the Amateur
Radio Transmitting Society,
lnc.. of l ouisvill e , Ken-
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CONTEST FEEDBACK

"This was my lirst 160 contest; in fact, at contest time I had
only been on 160 meters about two weeks total. Had a really
super time and you can be sure ' wi ll be back next year with
bigger and better things. " - K1LPS.
" The 160contest again turned out tobe a great success! ceo
grats on a job well done. The new rules worked out just line
and I wouldn 't change a th ing for next year. My biggest thrill
was working WI8B, W2FJ, and W2EOS all the same weekend.
I guess there is a f irst lor everything?"- WA9EYY.
" Thanks for a most enjoyable contest and tl lanks to everyone
for the contacts. I had to miss most of the l irst night and half
01 the second. I am already looking forward to next year's
event."- KC8P.
"Suggest you make the contest mixed SSBICW." - AA1K.
" No W5s or W7s; where were they? A great contest,
though."-K1NBN.
"Competi tion is getting heavier (and much, much louder). ,
guess it is time for a new antenna system. The band opened
up nicely Sunday morning. Thanks for a fun contest."
- WB1HIH.
" The word got out about the best 161J.meter contest and I wish
I could have worked the thousands of stations I could hear.
Hope we have the entire 161J.meter band next year and we can
spread out a li ttle."- K2DWI.
" All set for the contest, then 2 days before I got the flu . I was

WD40SN pictured here at his station after all the dust
cleared. Th is station took top multi honors under the ca/J
W4( N.

KA9 F manned by WD91HI in the foreground and sta tion
owner Neil in the back as they operate from the high school
press box high above the football stadium where dipolesare
strung across the field.
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left with little energy. My coughing kept tripping the VOx. See
everyone in the 3rd annual event, I am sure. "-K3IXD.
"Found the conditions here on the east coast good to zero
land; not much heard to 5-, 6-, or 7-land, however; did hear
HP3, KP2, and a VK6 at about 0100Z on the 18th. Certa inly
looking forward to next year."-K2SJB.
"Biggest thrills were working Hawaii and Nova Scotia
answering my CO. " - W5LKP.
" Lots of fun and good turnout for the 2nd annual event. Only
wish 'he OX conditions were better for some of us."
-W3BGN.
" This is my very l irst 161J.meter contest and only my second
contest 01 any kind. I enjoyed it very much . I wish time would
have allowed me to work longer. "-K4ZGA.
" Contest rules as of now make no incentive to work more than
one OX station in each country. I feel the rules should give ex
tra points for each OX station worked. "-W4PZV.
" Good contest! Unlortunately, I could only operate one
night. " - AE6U.
"Hadn 't been on 160 since 1954 until the weekend of the con
test. I strung up a new antenna and jumped in with both feet
(until the rig blew up Friday night). This put me out of action
until the following evening. I had a ball anyway! See you next
year for sure."-N4ARO.
" Forty minutes late starting due to fin ish ing the beverage
antenna in the moonllight. It helped me work two European
countries, however."-N4IN.
" My lirs' teo-meter contest. Not a good score, but wanted to
show my support. Enjoyed It nonetheless. Hope to improve

W8LRL, overall 16D--meter champion! An unbelievab le
score of 383,625 points, 775 QSOs, 47 states, 1 provinces,
and 15 OX countries on single sideband. Need we say more
about this popufa r contester, " M r. Centleman" of the
" Centleman 's Band."

N10F. top l-Jand station for the second year in a row. Look
a t the spider-web. Could this be why?



my antenna system to be more competitive. Thanks to 73
Magazine for the sponsorship. See you again next year."
-WSSOD.
" As always. it was again proven that 160 is the 'Gentleman 's
Band.' My thanks to the feffows who rea lly tried to get me
through to the east coast, even though I didn't make i t
(sob!)."- W6WBY.
" Lots of bug signals and weak ears. Big and little guns calling
the coast to no avaif' All in ett, it was lots of fun. Sunday par
ticipation dropped off drastica lly it seemed." - KKSC.
"Heard many stations that couldn 't hear me- HP1XRK,
AHSBK. KC40V, etc. My noise level was 59 + . A fun contest,
though, and th ere sure was a noticeable lo t of activity."
-AK7F.
" Never heard so much activity on 160 before.' Worked more
states in 4 hours than in the rest ofmy »cr-rcc-ect've 22 years .
Used a ssa-toot AM broadcast tower after sign-off. Having a
SIB, wave vertical sure was nice (hi). Next year we may even
match the impedance. " -KBEXF,
"Never has 160 sounded so continuous QRM."-WBIM.
"Sure was fun. Only wish I could have worked the second
night," - K8CFU.
" Had a fat more fun than last year. Did a little better afso (hi).
Missed some prime time operating hours due to company.
Sure looking forward to nex t year, though." - W8QBF.
" Really enjoyed the contest. A lo t more activity than I ex
pected to l ind. The event seems to be a great success. Thanks
to 73 Magazine! "-W8LRL.
"Where were Wyoming and New Mexico? Missed several

WA9 EYY achieved 2nd highest multi-op score in the world
assisted b y K9ZDN.

Multi-op station WD0BNC was top zero-land station and
third in the world. WDOBNC (le ft) and WAOTKI (right).

other multipliers, too. Enjoyed the contest again this year.
Seemed to be much more activity and I was at least able to
beat last year's score in spite of the limited operating
time." - N9GT.
"Conditions were excellent. Local competition was very. very
stiff ' ''-WBDCMM.
" Again I enjoyed the contes t. Conditions were less favorab le.
though. Higher noise, weaker propagation. Pleased to no te
the higher turnout, especia lly VEs. Acquired 1 more state and
3 more provinces thanks to the coeresr."-> VE4WR.
" Back to the drawing boards for the 160 antenna. I heard at
least 25 stations from the US calling me, but they didn't hear
m y return signal eviden tly. Planning a sloper for future 160
work. Couldn't hear wt -tena a t all."- HP1XRK.
"This was my f irst effort in a contest since I got my license
last April. I rea lly had fun. Wish my antennas were a few feet
higher (hi). All in all, had a great time." - VE1BWW.
"This was quite a contest. Last year 's score would hardly be
an honorable mention this year. Murph y got me and I missed
some of the best hours of the contest due to a blown switch·
box and preamp. Never heard s o many signa ls on 160 before.
There must have been over I ,OOOstations on there! Sure hope
the tes t continues every year!"-K90L L.
" Wish I had su bmitted my records last year. I enjoyed the can·
tes t a grea t deal. One o f the best. I think! Certainly more
contesters this year. Hopefully, it will gro w in popularity while
not challenging in simplicity and good ooeretors. 11 was zero
degrees or less and had about 1S" of snow. Mademy new 160
antenna plans impossible. "-N8AKY.

• •

"I
I

W3YOZ preparing for the big even t. Photo represents only
one o f three verticals mounted in the river with extensive
radia l systems. Th is station was 5th in the world and high
scorer in the 3rd calf district.
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' World hig h score

1
2
1

8
5
8
3
4
1
1

8
11
9
3
5
6
5
2
2
2
2
3
2

11
2
2
1

7
4
4

5
5
3
3
3
4
4
3
3
2
1
1

1

3
2

6
4
4
5
5
4
4

7
5
5
5
5
5
2
4

26
29

2

46
42
45
45
41
42
42
35
37
28
31
36
26
28
30
30
22

45
36
41
42
36
31
21
21
8

43
37
36
31
31
26
35
24

595
435
10

2415
1545
1495
1695
121 0
1145
1030
1050
920
895
650
500
490
450
345
345
140

2440
1470
1090
925
945
850
510
450

483
309
299
339
242
229
206
210
184
179
130
100
98
90
89
69
28

488
294
21 8
189
185
130
102
90

17.255 119
13,485 87

20 2

185,955
122,055
113,620
100,005
73,810
72,135
61 ,800
46,200
39,560
34,010
26,000
23,500
16,660
13,050
10,695
10.350
3,220

217,500 580 2900
72,675 255 1275
61 ,425 195 975
53,200 190 950
48,760 184 920
24,320 128 640

9,100 65 325
3,840 32 160

270 9 45
disqualified (excessive power)

202,520
70,560
51 ,230
36,075
34,020
22,100
21,930
13,950

Call
W4CN'
WA9EYY
WOflBNC
WDCBRD
W9ZX
KA9F

CONTEST SUMMARY
The Top Six on 160

SINGLE OPERATOR
Call State SCore asos Points States Provinces Counlrles
W8LRL" WV 363,625 775 3875 48 7 15
KOAF CO 333.660 804 4020 48 8 9
WBtcMM CO 256,880 676 3380 47 8 7
W9RE IN 224,960 592 2960 46 6 8
W3YOZ MD 217,500 580 2900 45 6 8
AA1K CT 202,520 488 2440 43 7 11

MULTI-OPERATOR
State SCore asos Points Slates Provinces Counlrles
KY 226,525 697 3485 47 6 4
IL 193,475545 2725 46 7 6
KS 176,985 513 2565 47 7 5
NE 169,750 485 2425 47 8 5
IL 120,725 439 2195 44 5 2
IL 120,000 375 1875 42 4 6

AV "
FL'
FL
KY'
VA'
VA
GA '
TN'
VA
VA
VA
VA
sc·
GA
GA
GA
TN

NY"
NY'
NJ'

Vr
NH"
ME '
MA '
VT
MA
MA

State/Provlncel
Country
CT"

N4KG
W4PZV
N41N
W840SS
W4WWQ
N4UU
W4VKK
N4ARO
N4CMJ
N4CJ
WB4ZPF
N4MM
W4TWW
N4DMS
WQ4RCO
N4WZ
K4ZGA

W3YOZ MO"
W3BGN PA'
W3DHM PA
AE3T PA
K3LGC DE'
KB3MI PA
W3AJS PA
K31XO MO'
W3 1CM MD
WB3GCG MD

K2DWI
K2SJ B
W2CC

Cali

AA1 K
WB1 GQR
W1WCR
K1NBN
WB1HIH
K1LPS
K1K NQ
W1BB

FINAL RESULTS
SECOND ANNUAL 16().METER PHONE CONTEST

Final results are listed In order by callslgn, state, province or country, score, aso points, asos, states,
provinces, countries worked. (.) = State/province/country wInners; (•• ) = District winner.

SINGLE·OPERATOR CLASS
SCore asos aso Points States Provinces Countries

lucky, had a clear-cut vic
tory in the multi-operator
catego ry w it h a score of
226,525 poin ts. This team
was followed by second
place finis her WA9EYY and
his multi-operator assistant
K9ZDN wi th 193,475 poin ts.
Unlike the race in the sin
gle-operator category. the
difference in this heat was
obviously the QSO count. A
margin of 152 QSOs sepa
rated the first- and second
place stations, while the
second-place station led in
provinces and countr ies
worked .

This yea r's mul ti-op ef
fo rt was a surprise to us all.
We hope this success will
be incent ive enough for
more sta tions to come o ut
of the woodwork, join the
fun , and challenge the com
petition on 160!

John Summach VE3MFA
from Burlington. Ontario,
Canada. was high scorer for
a ll of Canada with 444
QSOs and 142,080 points.
leading the single-ope ra to r
category fo r OX stat ions
was C6AOV with 171 QSOs
and 49.590 points . ZF20X
and multi-op crew KOGVB
and WAOOXZ led in their
category for OX stations
w it h 241 contac t s a nd
73.505 points total.

Evidently propagation to
North America wa s not in
the Europeans' favor. as
OF2lM and SP5lX I both re
ported making contacts on
ly within the Ea stern
Hemisphere. We're as op
t imistic as they are, howev
e r; they'll be back next yea r
to try again as condi tions
will improve. won't they?

Sort ing through all the
statistics by computer, we
fo und K0RF lead ing t he
pack with the most QSOs
(604), followed by W8LRL
with 775 stations worked .
Other ent ries with 300 or
more contacts included :
W 4CN (697); WB0C MM
(676); W9RE (592); W3YOZ
(580); WA9EYY ( 54 5);
WD0BNC (513); AA1K (488);
WD0BRD (485); N4KG (4B3);
KCBP (457); VDM FA (444);
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CANADIAN STATiONS (SINGLE·OPJ

142,060 444 2220 43
94,140 284 1420 36
36,355 169 845 31
35,690 166 830 36
19,845 147 735 17
18,135 117 585 27
3,515 37 185 13
3,400 40 200 13
1,450 29 145 9

W5lKP
AE5H
WD5DVD
W5VGC
W5GW D
W5S0D

K6SE
AE6U
KK6C
W6WBY
W6TYR
WA9WAC!6

N7DF
WB7FDQ
K7VIC
N7AM
KA7BTQ
W7UlC
N7AKU
AK7H
AK7F
wrro

W8lAl
W8XV
KcaP
KBBAC
W8GI0
W8QBF
KBBHW
K8IP
N8BJQ
K8EXF
N8BJU
KBCU
W8I M
W B8AYW

W9AE
K9Qll
WAMVlJ9
W9UP
N9GT
WD9l1X
K9BG
WA9FTU
WA9AHU
K9GDF

KllRF
WBtlCMM
KACY
KACM
WB0UFl

VE3MFA
VE1BNN
VE1BWW
VE4W R
VE7FAO
VE5XU
VE1BPY
VE2DZE
VE7FBS

TX· •
MS'
LA'
NM'
MS
TX'

CA· ·
CA'
CA
CA
CA
CA

UT· ·
AZ·
MT"
WA·
10 ·
OR"
NV·
WA
WA
WY .

WV··
OW
MI'
OH
WV ·
OH
MI
OH
OH
MI
OH
MI
OH
MI

IN"
IL ·
IL
WI·
IN'
IL
IL
IL
IL
WI

CO··
CO·
IA·
MN"
IA

Ont"
NSCoI·
NBrun·
Man·
BC·
Sask·
PEl·
Que·
BC

101 ,520 282
100,345 329
24,990 119
16,660 98
5,750 50
2,700 30

113,520 344
102,480 336
49,720 226

6,480 81
2,310 33
1,350 27

135,600 412
105,385 347
74,715 293
68,850 270
68,080 296
43,460 212

9,620 74
7,280 56
4,770 53

30 3

383,625 775
135,680 424
134,015 457
110,745 32 1
110,400 366
58,800 245
41,830 178
26,320 112
25,215 123
11,220 68
10,230 62
9,000 60
7,150 6S
3,300 30

224,960 592
138,040 406
123,690 399
99,125 325
87,450 330
59,565 209
35,500 142
23,110 126
13,860 99

50 5

333,660 804
256,880 676

92,055 323
30,995 151
11,745 81

1410
1645
595
490
250
150

1720
1680
1130
405
165
135

2060
1735
1465
1350
1480
1060
370
280
26S

15

3875
2120
2285
1805
1830
1225
890
5BO
615
340
310
300
325
150

29BO
2030
1995
1625
1650
1045
710
630
495

25

4020
33BO
1615
755
405

42
44
33
33
23
18

46
42
32
16
10
8

42
43
41
34
39
34
23
19
15
2

47
44
45
45
43
38
36
34
37
31
28
29
21
20

46
47
47
44
43
39
41
34
25

2

4B
47
46
39
29

6
5

1

5
7
4

1
2

6
6
4
5
4

4
3
4
3

7
5
5
6
5
4
5
4
1

2
2
1
1
2

6
6
6
4
4
3
3
3
3

8
8
5
2

6
7
6
7
4
4
6
4
1

8
4
3

5
4

2

1

4
4
2
4
1
1

1

15
5
3
6
4
2
2
3
1

1

8
5
3
5
2
5
2

9
7
2

5
8
2

2

W9ZX (439); W8VX (424);
N7DF (412); K9QLL (406);
WA0AVL/9 (399) ; K A9 F
( 375); W8G IO ( 366);
W B7FDQ (347); K65E (344);
A E6U (336); N9GT (330);
AE 5H (329); W9UP (325);
KA0Y (323); KB8AC (321);
W4PZV (309); K9ZU H (300).

Our only disappointment
(other than a disqualifica
tion whi ch was made) was
the represen tation from
some of the Canadian prov
mce s. W it h t he rul e s
changed to their favor from
last year, we were expect
ing a greater turnout in this
part of the continent. Out
of a maximum of twelve
provin ce s and territories
possible, only nine were
ever heard on the band ,
eight of wh ich were logged
by the three zero-land sta
t ions-K0RF, WB0CMM,
and WOOBRO.

Speaking of multipliers,
all f ifty (50) states were
heard on the band at one
time or another. Yes, con
trary to the belief of some
eas t coaste rs, Hawaii was
on there in full force (why
no entries, though, felias?),
as was the state of Alaska .
Of course, for the sake of
the contest, Hawai i and
Alaska coun ted as OX mul
t ipliers!

Fo r the most states
worked, K0RF'scall pops up
again, leading all other con
testants with 48 states
worked-a clean sweep!
O thers record ing forty (40)
or more states were: W 4CN.
W9LRL, WA0AVL/9, K9QLL,
WD0BR D , W D0 BNC ,
W B0CMM (47); N 4KG ,
K6 SE, W A9E YY, W9RE,
KA0Y (46); W 3YO Z, N4CQ,
N41N, KB8AC, KC8P (45);
A E5 H , W8VX , K9ZU H,
W9UP, W9ZX (44); AA1K,
WB7FDQ, N9GT, VDFMA
(43); ADT, W4VKK, N4U U,
W4PZV , W5 LK P, A E6U,
N7DF, N8A KY, W D9GGY,
K A9F (4 2); W 3 D HM ,
W4WWQ, K7VIC, K9BG
(41); and ZF2DF (40).

W ith fif teen (15) coun
tries to his credit, W6lRl
was clearly the OX king as
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Quad (1)
3-Element Vertical (1)
t nscaae (1)
Hytower Vertical (3)
Miscellaneous Verticals (21)
fnvert ed-L (11)
Tee Vertical (3)
Delta l oop (1)
Shunt-Fed Tower (3)
Receiver l oop & Preamp (5)

Inverted Vee (20)
8Q.Meter Vee wltuner (3)
2·Element Phased Verticals (3)
Beverage (19)
2·Element Quad (1)
Zepp (2)
l ongwire (12)
Sloper (12)
Dipole (12)
Marconi (2)

Table 1. Antennas used in
the 160-Meter Phone Con.
test.

OX STATIONS (SINGLE·OPJ

C6ADV Bermuda " 49,590 171 855 33 4 7
DF2lM West Germany' 11,700 78 390 10
HP1 XRK Panama " 6,460 34 170 17 7
SP51XI Poland ' 360 8 40 3

MULTI·OPERATOR STATION RESULTS

W4CN KY' 226,525 697 3485 47 6 4
WA9EYY IL ' 193,475 545 2725 46 7 6
WDflBNC KS ' 176,985 513 2565 47 7 5
WOIlBRD NE' 169,750 485 2425 47 8 5
W9ZX IL 120,725 439 2185 44 5 2
KA9F IL 120,000 375 1875 42 4 6
N4CO NC ' 90.750 275 1375 45 3 6
K9ZUH IN" 90,000 300 '500 44 4 4
ZF2DX Grand Cayman' 73,505 241 1205 40 3 6
WD9GGY IL 70,250 281 1405 42 5 1
N8AKY MI' 63,700 2W '300 42 4 1
KBCFU/4 NC 60,090 238 1190 34 4 4
WA2GZB NJ' 56,925 207 '035 39 7 3
N9AW WI' 48,840 222 1110 37 4 1
VE6ANC ALB 7,650 85 425 11 4 1

MULTI·OPERATOR PARTICIPANTS
WA2GZB and WB20l0
W4CN, AC4A. WD4ARQ, N4DUH. KA4DWX, KA4FJJ , WD40SN , WA40EJ, NF4R. K4TXJ, KD4U.

N4XM
N4CQ and WA4UNZ
VE6ANC and VE6BMW
N8AKY and WDBNlE, KA8lDO
KBCFUf4 and WA8VDC/4
N9AW and WA9TZE. K9BED. KA9GAZ. KA9FZI
KA9F and WD9IHI . KB9JT. KA9GGM, KA9GGl, KA9ICT, WA9NXM
WA9EYV and K9ZDN
WD9GGY and WD9BHK
K9ZUH and WB9PXR
W9ZX and W9MWK
WDrlBNC and WArTKJ
W~AD and WBtlIBT. WBIlIJl
ZF20X and KIlGVB, WAflJXZ15

Alias 350-Xl (1)
Collins 75A3 (1); 75A4 (1); KWM·2 (1)
Drake T4X (2); T4XC (10); T4XB (10); TA7 (7); A4A (1); R4B (10);

R4C (8)
Heat hkit HW-12A (1)
lcom 701 (1)
Kenwood T5-1805 (4); TS-830S (4); T5-52OS (9); T5-820S (4);

T5-82O (1); T5-520SE (1)
Signal One CX7A (1); CX11A (1)
Yaesu FT·l01Z0 (4); FT·901 OM (7); FT-l 01E (4); FT·l 01EE (3);

FT·l 01 EX (1); FT·l01O (1 ); FT·l 07M (1); FT·301 S (1); FT·301SO (1);
Fl-101 (1)

Table 2. Equipment used in the 160-Meter Phone Contest.

W9ZX was among the top five mult~op sta tions. Achieved
439 contacts and 120.725 points with the dedica ted
assistance of W9MWK.

each of them could have
won an award to hang o n
the wall and boast about!

After the big event is all

us again next year and
hopefully this time we can
talk them all into submit
ting an entry. Just think,

muda, Panama, Dominican
Republic . Netherlands An
tilles. Venezuela, Hawaii,
Alaska, England , Isle of
Man, Northern Ireland .
Nethe rla nds, Aust ra lia,
Wes t Germany. Po la nd,
Mexico, Peru , and , of
course, the United States
and Canada. All we need to
do now is convince these
top-band DX stations to join

well as being the overall
winne r of t he contest ,
Other DXaccomp lishments
with 5 or more count ries:
AA1K and W4PZV(11 coun
tries total); DF2LM (10);
N4 1N, K0RF 19t. VE1 BNN,
W3YOZ, N4KG, W5LKP,
W9R E (8); C6A DV, HPl XRX,
W80CM M (7); W3 D HM,
N4U U, N 4CQ , K B8AC,
KA9F, WA9 EYY Z F2DX
(6) ; W3BGN, W4VKK ,
W4WWQ, K6SE , W8VX,
W9UP, K9 Q LL, WD\lBRD,
WD0B NC, VE3MFA (5) An
addit ional 33 entries rna n
aged to verify four or less
countries each.

This year 21 countries
we re re presen te d d u ring
the contest, another great
su rp rise we neve r expected.
Contestants logged such
countries as San And reas.
G rand Cayma n Isl a nd s.
Bahamas, Pue rto Rico, Ber-
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over and everyone has sub
mitted his entry, one of the
most interesting pa rts of the
contest commi ttee's job is
to tally all the equipment
and antennas used by the
contes ta nts. We get the big
gest kick out of the lame
duck excuses some people
will use for not getti ng on
16O - for yea rs ha ms have
been saying it required too
muc h real esta te o r it re
quired a special home-brew
rig of some fas hion. We ll .
for the second yea r in a
row. we have the results to
prove all that is a bunc h of
hogwash. look at the stats
for yo urse lf. Most of the
antennas yo u see listed in
Table 1 were e rected o n
small city lots.

Now take a look at the
eq uipme nt in Tab le 2. It's
an old wives' ta le; I don't
see a home-brew rig in the
bunch (I take that back-.
modified He a th k it HW
12A).

It' s been a great contest;
we have Dan WA2GZB and
Ed K3 IXD, both members of
our contest committee, to
thank fo r that. This dedicat
ed pair has been with the
contest from the very start.
Both were inst rumental in
ass ist ing me back in ea rly
1979 when we burnt the
midnight oil trying to estab
lish the rules fo r the event
we've a ll experienced here .
Both have ag reed to be with
us again next year for t he
third annual event, which I
must rem ind you is just
around the corner.

Help us pass the word fo r
our next big event in Janu
ary! Will W8 lRl win again?
Will K0RF take it all or will
W7RM, W7WA, and W2 PV
come out of the woodwork
and surprise us all? We
hope that whatever hap
pens, it will be a fun t ime
for us all as the FCC has just
announced the relaxation
of rules governi ng 160 oper
ation. Who knows, we may
see DXCC in a weekend be
fore it is all over! I'll be
pruning and tu ning; how
'bout yo u?
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QRP AMATEUR RADIO CLUB
INTERNATIONAL,INC.:

A HISTORY AND ITS AWARDS
PROGRAM

Q AP Amateur Radio Club In
ternational, lnc ., wa s founded in
1961 by K6JSS as an crcenue
non for the growing segment of
amateurs wh ich enjoys the cnal
lenge of running low power.

The club's principle 01 helping
red uce rnterterence on crowded
bands is reuectec in it s motto:
Power is no substitute for skill.
QAP AA Cl's power limi ts are 50
Watt s output on CW and 100
Watt s PEP output on sideband.
althoug h its off icially recoq.
nuec del inition 01 low-power
operat ion is the internationally
used live Watts output on CW
and ten Watt s output PEP on
sideband. The c lub does not eo
vocate the reduction of power
lim it s authorized by any nation,
however.

QAP AACI has a ccmorenen
stve awards program, holds tn
l orma l monthly QSO parties the
f irst Sunday, spon sors two for
mal QSO parties (one in the
spring and one each lall), soon.
sors weekly national and region
al phone and CW nets, joins with
other QRP groups in activities.
and publishes QRP Quarterly, a
newsletter rich in technical ar
ticles and news 01 QRP-related
events and act ivit ies.

Forward your list 01 contacts
along wi t h a large sett-ee
dressed st amp ed envelope
(3'h" x 9") to the fo llowing ad
dress. For eign stations must
provide 2 l ACs to substi tute the
need for a stamp for overseas
mailing : COMPU·WAAD Pro 
gram, 2665 North Busby Road,
Oak Harbor WA 98277.

MICRO "1I0'" INC "
Pkt.8U.-TlI

-"-Ho. St.6"""oof E~f'ODf110"'" " 'v.....,

5..-. B, o.u., "",A._ II...

1",_"",'od £_110 1.0 ('_,... ,oft.od

r'__~""" &II..a_

A_ 1l1oo1l 00U """Towrol-'o
440 _ .,n.../I-,

~.~--.•
'''''''''''1•

COl\IPU·WARD

•

.- ..--,.,...- _....,

just like a newspaper column,
most 01 the lime with justuied
margins and lines.

To be valid, all contacts must
be made on or after January 1,
1980. Two awards are being 01·
fered (fee: (1) HF Bands-29.7
M Hz and be low; (2 ) V HF/
UHF-50.0 MHz and above.

All contacts must be made on
one or any combi nation of the
following modes (including any
modes authorized by the FCC
since the release of this an
nouncement): AnY, CW, SSTV,
and ASCI I. Crossmode commu
nications will not be recognized
lor this award program.

Single-band and mixed-band
endorsement s will be given in
each band segment (HF, VHF,
UHF, etc.). Cross-bend opera
t ion will only be accepted lor
OSCAR contacts. OSCAR con
tacts will be recognized as a
VHF/UHF accomplishmen t even
though some downlink signals
are heard on 10 meters. Con
tacts through repeaters are also
acceptable.

To quali fy l o r either COMPU
WARD: Applicants with a com
puterized station 0 1 his or her
own must contact a m inimum 01
15 other computerized stat ions;
applicants without a computer
ized station of his o r her own
must contact a m in imum o f 25
computerized stations.

To apply lor COMPU-WAA O,
prepare a list o f contacts in
pref ix o rder. List each call
worked, mode utilized, trequen
cy or band 01 operation, and
sta te whether you do or do not
have a computer which you
used to make these contacts.
Do not send OSL cSfds! Have
your li st 01 contacts verif ied
by a local amateur or radio club
otucrat

11 W8AKS!6

COMPU-WARQ is sponsored by
Mlcro-8O Incorporated (all em
ployees are licensed amateurs) .
COMPU·WARO is available free
to all li censed amateurs and
short wave listeners thoughout
the world. Emphasis of this
award Is focused on the ad
vancement 01 both the amateu r
radio and computer hobbies
through demonstrated excel
lence in the art o f computerized
com munications.

Sta tions applying for t he
COMPU·WARO mayor may not
have a computerized stat ion 01
his or her own; however, it must
be emphasized that all stations
contacted must be computer
ized! The contacted station
must have his transmitter inter
faced with a computer such as a
TRS-5O, Apple, Pet , Heathkit,
Atari, etc .

You might ask how to know il
the stations are computerized or
not. The lirst answer is obvr
ous-ask! More routinely, now
ever, you will be able to easily
identi fy a computerized trans
mission. The CW sent will be ab
sol ute ly fl a w less- p erf ec t
weighting of the characters and
everything. The only thing that
may throw you will be memory
keyers. Most generally a station
will mention the fact that he or
she is computerized when he
tells you the equipment he is us
ing. On Rny , the copy will be

10WB9WFZ

District Endur.nce Award
(TImes In Minutes)

5 WA4ZLZ (54)
6 GI4KCE (8.3)
7 WA2MCE (54)

9WB8LSV

1 AJ8L (SO)
2 WL7ACY (55)
3 WB6CDMn (12)
4 WA3PMln (36)

Ten·Meter OX Decade Award

oxCaplt.ls of the World

12 WA2SRM 14 DF7QO 160E8MOK
13 WA2YEX 15 VK6YL 178P60V

Specl.lty Communlc.tions OX Award

1 W20DA (RTTY) 5 WD9G RI (RTTY)
2 WBIJQCO (SSTVj 6 WB6COM (RnY)
3 WB7BFK (RTTY) 7 N3AKO (AnY)
4W~D (ATTY) 8 DU1EFZ (RTTY)

73 MAGAZINE AWARDS PROGRAM

AWARDS
Bill Gosney KE7C
Micro-80, Inc.
2665 North Busby Road
Oak Harbor WA 98277

FREE OPERATING AWARD

Not many things in life are
Iree these days. Boy, isn't that
the truth ! The expen se of admIn
istering an awards program is
no exception. The sponsor of
this next award, however, is
about to change all that .

Read the rules very carefully.
All amateurs are eligible and
can easily qualify with tne sta
tion they now have! Though the
awards program focuses on
computer operation in the ama
teur bands, the applicant does
not have to own a computer to
qualifyl Confused?

The sponsor recognizes the
fact not all amateurs own a mi
crocomputer (recent surveys in
dicate only 20% do). All of us
have been exposed 10 one on
the air several t imes the past
couple years, probably without
even knowing it. The emphasis
of this award, therefore, is to
work other stations who are
computerized, whether your ate
lion Is or not.

Still confused? Perhaps the
rules o f the award program will
clarlly any areas 01uncertainty.

As publicized in over 25 ind io
vidual amateur rad io pucuce
none throughout the world, the
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leading CRP ARCI's awards
is the popular KWIM Award, or
the tbouaanc -mttes-oer-w ett
certi ficate. as it is known. It is
available to any amateur tran s
mi tting from or receiving the Sig.
nets o f a low-power station such

ing with the c lub's main c ejec
tive of showing how the use of
limited power permits maximum
enjoyment of amateur radio ,
mi ni mizes i n t er f ere nc e on
cro wded bands, and olfers oper
ators a genu ine challenge. As
ORP ARCI's malta says: " Power
is no substitute for sk ill ."

Additional information on the
extensive awards program can
be had by sending a large SASE
10: Doug Crittendon we1ESN,
33 Taylor Street, Pittsf ield MA
01201.

FUll in lormat ion on club mem
bersh ip, wh ich is available to
domestic and fore ign amateurs
at a moderate, one-time initia
tion fee and an even more rea
sonable annual renewal thereat 
ter, can be had by sending an
SASE to the secretary-treasurer,
Edwin R. l appi WD4l00, 203
l ynn Drive, Carrboro NC 27510.

Trad itional CRP frequencies
are: CW - 18 10, 3560 , 7040,
14060, 21060, 28060, 50360; / _/'
phone-1810,39B5, 7285, 14385 ,.(.~ __
2 1385, 2888 5, 50385; Nov
ice-3710, 7110,21110,281 10.

CRP Amateur Radio Club In
terna tional officers as o f April
15, 1981 , were as fo llow s:
Thomas W. Davis K81F, Presi
dent , 11729 Merr ima n Road, li
vonia MI 481 50; Robert l. Jenks
K7ZVA. Vice President, 11714
Masonic Road, Tacoma WA
98498; Edwin R. lappi WD4l00,
Secretary-Treasurer, 203 l ynn
Drive, Carrboro NC 27510; Fred
erick W. Bonavita WSOJM, Pub
licity, Box 12072, Capital Sta
t ion, Austin TX 78711; William
Dickerson WA2J OC, Contest
Chai r, 352 Crampton Drive,
Monroe MI 48161 ; Doug c rttten
den WB1ESN, Awards Chai r, 33
Taylor Street , Pittsf ie ld MA
01201 ; Peter N. Spotts N1ABS,
Ed itor, QRP Quarterly, 140 War·
ren Street , Needham MA 02192;
Richard A. Crowell W4WCW,
l egal Officer, 803 Oak Plaza
Road, Kingston TN 37763.

ORP Amateur Radio Club ln.
ternational has revamped its
awards prog ram to ref lect triter
nationally recog ni zed tow 
power levels and has named a
new awards manager and secre
tarv-treescrer.

" We are going to can all
100-Watt awards," sa id Thom
Davis K8IF, presiden t 01the c lub
which celebrates Its 20th ann t
vereary this year.

With one except io n, OR P
ARCl's board of d irectors has
approved c hanges ellec t ive
June 1, 1981, requi ring awards
to be based on a power outpu t of
not more than five Watts CW or
ten Watts PEP on sideband. The
organization previously altered
awards with an opt ional power
limit 01 up 10 100 Watts input for
CW o r 200 Walts PEP for
sideband.

The restruct uring is in keep-

that the Great Circ le dis tance
between the two ends, when di
vlded by t he power output ,
equals or exceeds 1,000 miles
per Walt. Additiona l cert ificates
may be earned on differen t
bands and with different modes.

DXCC-ORP, as its name im
plies, is awarded to any amateur
station for conf irmed contacts
with stations in 100 o f the
ARRl' s approved co un tr ies.
ORp·W AS is available to any
amateur for conf irmed contacts
in each o f the 50 United States,
and ORP-WAC goes to any ama-

teur lor conf irmed contacts with
a stat ion in each 01 the six
continents.

For each of the above awards,
Ihe following ru les app ly:

1) Power outpu t may not ex
ceed five Walls CW or ten Watts
PEP on sideband.

2) Since members' C RP num
bers are not made avai lab le by
the c lub, it will accept as proof
for any club award a OSO with a
club member giving his/her QRP
number and power level In the
log data. Otherw ise, a QSl card
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The Pennsylvan ia Award Series

The Pennsylvania Award is a
series o f f ive awards being 01·
fered by the lake Shore Arne
teur Radio Associat ion:

The Pennsylvan ia C ities
Award is issued lor working 10
citi es in Pe nnsy lvania . 01
course the cit ies must be those
wh ich are the largest Phlladel·
phia, PittSburgh , Erie, Scranton,
Allentown, Aeading, Harrisburg,
Bethlehem, Altoona, and Chest
er. OX stat ions need only work 8
of the cities and may substit ute
wukes- Barre, lancaster, York,
and Johnstown.

The VHF Award requires six
(6) contact s with any Pennsyl
vania stat ion on si x meters and
above. Pennsylvania stat ions
must work 25 stations in 15
counties. The rest of the US and
Canada must work 20 stat ions
in 10 count ies, while OX stat ions
must work at least 10 stat ions in
5 counties.

The Novi ce Award requires
amateurs of the state to work a
minimum of 25 other Novices in
15 counties; the ba lance 01 the
US and Canada must work 20
Novices in 10 counties and OX
stat ions must work 10 Novices
in 15 counties.

The YL Award requires 25
Pennsylvan ia Yl s be worked in
15 counties lor tnose living in
Pennsy lvania. All others in the
US and Canada must work 20
YLs in 10 counties, while all OX
stations, includ ing Alaska and
Hawaii, must work a minimum
of 10 Yls in Pennsylvania in a
m in imum of 5 Pennsy lvan ia
cou nties.

The Mobile Award requires
those amateur s in Pennsylvania
to work a minimum of 25 fellow
Pennsy lva nia mob ile s in 15
count ies. The balance of the US

The l ake Erie Award

This award is issued for work
ing counties bordering the
shores 01 lake Erie. There are
th irteen (13) counties involved in
the four (4) states of New York,
Pennsylvania, Ohio, and Michl
gan. They are Monroe and
Wayne counties in MiChigan,
Chautauqua and Erie counties
in New York , Erie county in
Pennsylvania, and Ashtabu la,
lake, Cuyahoga, lorian, Erie,
Sandusky , Ottawa, and lucas
counties in the state 01 Oh io.

LAKE SHORE ARA AWARDS

The lake Shore Amateur Ra
dro Assoctancn has informed us
of two very unique award s being
made available through their or
ganization. Let's look at both
the l ake Erie and the Permsylva
nia ser ies awards respect ively.

Amateurs in either of the
above four states must work all
four states and 10 of the 13
counties to be eligible lor this
award. The rest of the US, and
includ ing those stat ions within
Canada, must work 6 o f the 13
count ies in only 3 of the 4
represented states.

There is no starting time nor
are there any endorsements lor
this awards program. SWl ste
tions may also apply lor th is
award on a heard basis.

Send no QSl cards; merely
have your list 01 contacts veri
fied by at least a couple ama
teurs and forward it with an
awards fee o f $1 .00 in US tunes
or 5 lACs. Mail your applica tion
to: David Maynard WA3EZN, 304
Barker Street, Girard PA 16417.

cer is: Fred Bonavita W50JM,
PO Box 12072, Capital Station,
Austin TX 78711 .

-

For additional information,
the c lub's public relations offt-

they must be accompanied by
suff icient postage.

The only c lub award to be
" grand lathered" in during the
restructuring of the program Is
the QRP-25Award.lt is issued to
any amateur who works 25 QRP
ARCI members, and endorse
ment s are available lor 50, 100,
200, and so on in mult iples o f
100. Associate members must
have been run ning 50 Walts out
put or less on CW (or 100 Walls
PEP on SSB) to qualify.

To apply lor any of the club's
award s, send copies 01log data,
QSls, or a GCR list plus power
and mode used by all statlons
together with two dollars or ten
IRCs to the new awards cnau
man: Doug Cr ittenden WB1 ESN,
33 Taylor Street, Pittsfield MA
01201 .

QAP AACl 's sec retarv-trea
su rer, who has add itional infor
mation on membership, is Ed·
win A. Lappl WD4l00, 203 lynn
Drive, Carrboro NC 27510.

/I. HI£V .. NT ATlfl(;,UE. -

tl.....,

1000 -MILE-PER-WATT

-

6) Under the General Cert ifi
cate Rule, award sponsors will
accept as proo f of conf irmed
contacts and that claimed aSLs
are on hand it the list is (a) sign
ed by a rad io club official , (b)
signed by two ama teur raoto c c
erators of General class or high·
er, or (e) signed by the applicant
with his/her signatu re notarized
and attesting that the cat.s are
as c laimed. If QSls are sent as
proof and are to be returned,

is needed tor conf irmat ion .
Copies of cards or a General cer
tif icate Rule li st are acceptable.

3) Spec ial endorsement seals
are available on awards lor
which power output on both
ends 01 the contac t was within
the QAP limit s set forth in 1Ft
above.

4) An all-one-band or -mcoe
(AOBM) endorsemen t also is
available on request and if sup
ported by log cete, aSLs, or
GCR list.

5) A ll awards are endorsed lor
power used and whether " one
way" or " two-way."
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the USSR in the European te rri 
tory) and the USA (except Alas
ka and Hawa ii) must work (or lis
ten to) at least 2 different sta
tions operating from the Vati can
State. AI present there are only
three li censed stations: HV 1~N .

HV2VO, and HV3SJ .

Stations outside the above
ment ioned countries must work
(or hear) at least one HV stat ion.

The applicant must prove the
requ ired ccntecusj by sending a
photocopy of the oats received
from Ihe HV stations during this
period .

The application must be sent
before December 31, 1983. This
must be addressed with the
above-mentioned documents 10 :
Radio Vaticana HV1CN, Cilia
Del Vaticana, Europa.

APARTMENT BLUES?
Get on the air NOW !

With
HANDBOOK OF APARTMENT OPERATION

by Dan FOI. W2IQO.

Everything you need to know cbout ccercnnc from these

tough spots. Over 150 toct-tmeo pages covel

evelY aspect 01 cecrrment/ccnec ccemnon.

MONEYBACK GUARANTEE
only $8 .9 5 + 1.00 p&h Check, MC, VISA (card '·date)

to Wessex PubliShing Co. Dept. B9

POB 175 N. Chelmsford. MA.01 863

RADIO VATICANA AWARD

The Radio veucena on the oc
eastonof the 50th anniversary of
its foundation issues an award
available to licensed amateurs
anywhere in the world under the
following ru les:

Con tacts with stations in the
Vatican State must be made
during the period starti ng from
October 1, 1981 on any amateur
band I rom 315 MHz to 144 MHz
and any mode (AM, SSB, CW,
RTTY) including cross-band re
lay and mixed. Th is period ends
on February 1, 1982.

Stations in Europe (includ ing

Send an SASE to Calvin G. Ladd
W 5FX , 109 E. M yrtle Dr. ,
Midwest City OK 73110, lor a
QSL card.

The Mayf lower II.

•

SUBMARINE EXPEDI TION

The Choctaw/Muskogee Am
ateur Rad io Clubs are planning
an expedition to the su bmarine
USS Batfish. Using the canstcn
W5FX, they will operate on No
vember 13 from 8 to 12 pm and
November 14 from 8 am to 4 pm.
CW operation will take place 22
kHz above the Extra c lass ba nd
on 80. 40. 20, and 15 meters.
Phone frequencies are 3805.
7168, 14230, and 21268 kHz.

PEARL HARBOR STATION

and Canada must work 20 mo
bile stations in 10 counties,
while DX stations have to work
only 10 mobile stations in 5
count ies.

There are no endorsements
issued for any 01 the l ive Penn
sylvania series awards. There is
no time limit. To Qualify for the
award, have your list of contac ts
verified by at least two amateurs
and forward it to the awards
manager along with an award
fee for each award in th e
amou nt of $1.00 to defray cost
01 adm inistering the program.
Ma il your applicat ions to: David
Maynard WA3EZN , 304 Barker
Street, Girard PA 16417,

The Pear l Harbor Submarine
Base Amateur Radio Stat ion,
KH6SP, wilt operate the week·
end of 4 December 1981 in
recognit ion of the fortieth anni
versary of the Japa nese attack
on Pearl Harbor on 7 December
1941. Operation will be on twen
ty and f ifteen mete rs SSB ap
prox imately 20 kHz inside the
General phone ba nd and on CW
about 40 kHz up Irom the band 1620.The Wh itman Amateu r Ra·
edge. A certificate a SL wi ll be cno Club wa s established in
provided for amateur contacts 1965. Club officers hope the
and an SWL certi ficate lor SWL Thanks g iving Day special
repo rt s . QSL to KH 6SP o r events stat ion will become a re
KH6BD, the station cu stodian. 90 Iar part o f the co mmunity's

i
'h o liday celebration.

SPECIAL EVENTS STATION, To receive a certificate, send
PLANNED AT II /Proof o f contact and a large

PLiMOTH PLANTATION, V (9x 12) seu.aooressec stamped
THANKSGIVING DAY envelope or $1 .00 to Whitma n

A special event s stat ion trom Amateur Rad io Club, Box 48,
Pl ym o uth . Ma s s ach u sett s Whitman MA 02382. Hours lor
(America's Homet own) will be thi s event will be 1400 to 2Q(X)

sp on sored by t he Wh itman UTC. Frequencies to be used:
Amateur Radi o Club and PIi· 1400 to 1500 UTC, 21,260 (Eng·
moth Plantation on Thanksqiv- land only); 1500 to 1700 UTC,
ing Day, November 26, 1981 . !" 7.280 ~ aRM; 1700 to 2000 UTC,

An attractive certi fica te suit- 21.385:to a RM.
able for fram ing will be issued to For addi tional inform ation ,
any (fo reign or domestic) ama- co ntact Ed Hommel KA 1CZS,
teur who makes contact with Wh itman Amat eur Radio Cl ub,
this station, which will operate BOll: 48, Whitman MA 02382 or
from 9:00 am until 3:00 pm. De- Rosemary Carrol, Plimoth Plan
pending on weather condit ions. tenon. Bo x 1620, Plymouth MA
members of the Whitman c lub 02360, (617)·746·1622.
will operate the stat ion from a
dockside location near Mayflow·
er 1/ on the Plym outh waterfro nt ,
or from an indoor site near the
museum's 1627 Pilgrim Villag e.

Plimolh Plantation is an un
usua l li ving h ist o ry mu seum
which depicts li fe in 17th cen
tury Plimoth Colony. Its sites m
etude the 1627 Pilgrim Village
and Wampanoag Summer Settle
ment, and Mayflower II, a replica
of the type of ship that brought
the Pilgrims to the NewWorld in
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WILSON SYSTEMS TOWERS

,
I
•

I

'-......... ro o

".

..

~. S· OD

~'S'O O

.... ......
TOWEll "'D," DO"'"
n . ", 12" . 12' "'.
FB-4511 30" . 30" .. '

R8-4S8 30" • 30" .. '

MT-618 11 " • ,e' 0 '

FB-618 3 ' • ] ' .. '

RIl-61B 3 ' . 3 ' .. '- --
ST-77B ...- ...,.,,, 3 ~ ·.3 '1\ · "

W INO LOAD ING

rowe- Heig ht SQ Ft .

5T·77B " .. SQuare

" '. ,
Footage

MT 618 " " Based on

" "" "
50 MPH

I TI-45B
" "

W ind

W,lson Sy"ems use. a hig h ",e ngfh ~a,bon " eel l u be m anu f a~ l u '&d espe~iall y for Wilson SY$!e ms. Ii i.
25% st ,onge. t ha n ~onventionel pipe . T he l u bin\l si,. uHd it. 2" & J Y,, " •.095; 4l'.r ~ & 6 .. ·, 8.. · .134.
All t ub.n \l is ~old d .p \Ialvenued , Top w<:t.on •• 2 ·' 0_0 1o, p'o per '010' and anlenna moun!in\l.

The T T ·4SB and MT ·618 CO me comple t e with house b,ackel a nd h inged base I/Iate fo ' against ·house
m o u nti n\l_ F o . l o tall y freestanding installal ion . u. e ei l he , o f t he filf -owe. ba.... shown b.low.

r
1' .. r

",,--1'00,

•

•
<, '" rr-45BB "O O- s s' Features:

" MT-81B Max Height' 45'

ST·77B Features: Min. Height: 22'

Features: Ma ... Height :.61' • W eighl: 250 Ibs.

Min . Height: 23'
Wllich : 1200 fbs.

MaK. Height : 77 ' .,) 6' Weight: 450 Ibs.
Cable: 4200 Ibs.

Min. Height : 24 ' "'--- .. Winch: 1200 [bs. No Gcvs reQuired

Weight: 700 Ibs. Cable: 4200 lbs. when mounting

Winch: 1500 Ibs . c e against eve ofNo Guys req ui,ed ,,
hou eCable: 6400 Ibs . w hen mounting '- , •• 0.0_

ReQuires RB-77B & against house. ~.
For completely

will be lota lly FOi c ompletely freesta nd ing
freestanding freestanding in· installation, use

Recommended statlanon. use • RB-45B Of FB-45B

Ro to r : High Gai n AB-61B or below .
Ro to--Bra ke FB·61 B below .

The ST ,118 cannol be m ounted again$! Ihe h o use and mu" be ..sed w ll h the . o t at '"9 hlt....... b_
RB·n B .hown below.

Til ling me to w\:,r owe, IS a
one-man task With the WII·
son bases . IShoWfl above IS
the AB -61B Roto r ,s '101
Incl ude d I

"

al86 5 " 01.... A •• l ... v ..... "' ....d. II!110l

The R6 Series was deSIgned to ,
th e Amall~u , who ....anlS t he add
I'd co nvemeoce of be ing able 10

wOlk on the ro tor from the
ground oosmoo. ThiS seri es of
bases Will g've that ease p lus ro-
tat e the complete to""",' and an·
tenna svstem by the use 01 a
heav y du ty th rust bearing at t he
base of the to wer moun tlOg ocs..
non . whrle st ili be IOg able to ttlt
the to~r over when des..,ng to
make changes on th e antenna
system,

RIJ.45B .. 1441bo.. .'289 "
'-JRIJ.8IB •• 229 _ ••'379 " ,-_

RB-77B .. 300 Ibs.. •'56 9 9 S

'"~,E"~,,w9' ~' ,",,930" r110DW!k§B!t
S~lf'CallOnS Sub lt'CIIO Change W,lhoUI NOl lce_ .....ioiiiIiiiiioiiiiiiiiiiiiiiiiiiiiiiil__

ORDER
FA CTORY DIRECT
1-800-634-6 89 8

The F 8 Serres was ~19ned 10
provide an ecoooro -cer method of
movong thl! to wer away fro m the
n euse I I w ill support the tower on
a cornpterelv frl!'e~landmgverl;cal
pos, I,on , wtllie al so haV ing the
capabili ties of I,l t,ng the tower
over to provide an easv access 10

the an tenna , The roto r mounts at
the top o f the tower on t h e ce o
ventlonal manner . and Will not r o
tate the complete tower .

FB-45B .• 112 Ibo. . . '209"
FB-8I B.. 189Ibo.•• '29 9 "

FIXED BASE

TILT-OVER BASES FOR TOWERS 1
ROTATING BASE



WV-!A
4 BAND

TRAP VERTICAL
(10 ·40 METERS)

No bandswitch ing
necessary wi th th is
vert ical. An excellent
low cost OX antenna
w ith an electr ical quarter
wavelength on each band
and low angle rad iat ion .
Advanced design
provides lo w SW R and
exceptionall y flat
response across the full
wid th of each band.

Featured is t he Wilson
large d iameter High.Q
traps wh ic h w ill maintain
resonant points with
varying temperatu res and
hum idity .

Easily assem bled . the
WV·1 A is su pplied with
a hot dipped galvanized
base mount bracket
to attach to vent pipe o r
to a man driven in t he
grou nd .

No te :
Radials a re required for

peak opera tion .
tsee GR-l betow!

r,

I

•

,

SP EC IF ICATIONS
.. 19' total he Igh t
.. $elf sUPPOft ing - no guyS

reqUired
.. Weigh t - 14 lbs.
.. Inpu t Impedance : 50 n
.. Po werhandling capab ility:

l egal Limit
.. Twc, High .Q traps with large

d iameter coils
.. l o w angle radia ti on
.. Omnidi rec tional

performance
.. Tape r swaged alum inum

tubing
.. Au tornanc bandswilch ing
.. Mas! b roc ket fu rn Ished
.. SWA : 1.1:1 or less o n all

ba nds

\ '

I

GR-!
The GA· l is t he complete

grou nd rad ial kit for the WV·
lA. u ccos.sts e t: 150' of 7/ 14
str and ed aluminum w ire and
heavy duty egg insu lators, in
struct io ns. The GR · ! will in .
crease the efficie nc y of the
GR ·l by providmg the correc t
counterpo ise .

r

. 2 15 IbJ.
_100 mph

ea. ... INI.."
1<"1>1>I,""'1
53 1b1.
62 1b.

- IN STOCK -

Wind l" ad,n9 . ' BOmph , 114 lb>.
A ..em~M _ ,ght laQ(I'o ,) 3 11bo
Sh'PP,ng _ ,lIht (_0. 1. " 2 lb>.
OorK ' &2 m I~ _ "" ""'un te'QU ' .....:!
~' ......m ,nd ..........,. 100 tnQh

A,w m b ' od _ ,qh, I.."" o »
Ship,Mg .... ,<jIl TU p" , ., _ 1

W' ''d l_u", . 80 mp~

~ m_......,'"
FOO'd ..,00

ORDER
FACTORY DIRECT
1-800-634-6898

WILSON
SYSTEMS. INC.

___~SYSTEM 36

14 21·28
l'"901 l ,m ,'
UI> t" 8.,8

,"!>O ",,,...
20.,8". ~"'"

1421 -78
L.... l ,m,'
UP '09 dB, a r
50 o ~m

2008 or belt_ ,

SYSTEM 33

01'''
•

~~~~c~ - <,
» O~\. ........

• ..... ..-
---- '-

WILSON SYSTEMS INC. MULTI-BAND ANTENNAS
[I

Capable 0 1 handling the Legal Lirrut , the " S YST EM 33" os th e f inest com pac t tri-bander avei t
able 10 the arna teur , Designed a nd p roduced by one of m e world's larges t an tenna manufacturers ,
Ihe r radmona t qual, ly of wor kmanship and materia ls e xce lls w llh the " SYSTEM 33". New boom
m -e tement mount cor-sun of tw o l IB" th ic k fo rmed alum inum p lates t hat will provide mo re
clamp Ing and ho ldm g strength to prevent elemen t m isalignment. Superior clamping power is o b
ta ined WIth the use o f a rugge d 1/4 " th ick al um mum p la te for boom to mast mo un t ing. The use o f
large d iameter High .Q traps In the " SYST EM 33" makes it a h igh perfor mi ng rrr-hander and at a
very econom,cal price . A complete srec-bv-stec illus tra ted inSlructio n manual gu ides you to easy
assembly and the lightweigh l antenna makes installat Ion of Ihe " SYSTEM 33" quick and simple.

sPECIfiCATI ONS _

Boom 10 O. " eng,h l 2" , 14 '4"
N" . " f el_".,.,,, 3
l .....,." f'\eme'nt 2r ..··
Tu," ,n9 ,~,... 11)'9 "
~.,m..m",...'do_te' 7'0.0
s...rf~ ..n I) 1 oq I,

r-- =-=-==-----.,

M~ . 'm"m PO"'" ,n"",
Gaon Idbd)
VS"'R.,.~~

,'''-'''',
F 8 R.,.o

--
•

---..

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

- IN STOCK -
Now you can have th e capabiliti es of 40·meter or 30 meter operation on the System
36 and System 33 . Using th e same type high qua lity traps, th e new add it ion will
offer 200 HKZ of bandwidth at less than 2~ 1 SWR . The new 33-6 MK will f it your
present SY36 or SY33, and using the same single feed line.

- IN $TOCK -

a_MIn
I,lu,m"m _ ,",Put
G,.,,, (d BdI
VSWR til ,..""ante
Impedance ,
FIB R."O



ELEMENT 1-CROSSWORD PUZZLE
(lIIustration 1)

ELEMENT 2-ALPHABET GAME

Complete the rune words below by placing letters ot the alphabet
on every dash. Use each leiter only once. The leiter " K" is not used.

34) To wer and mast
35)8ig _

J K l M
W X Y Z

Down

1) HT and mobile
2) Great noise
3) WA3AJR's sheepskin
4) SHF feed
5) Received (abbr.)
6) line

11) Professional person Iabbr.)
12) Opposite of out
13) Oscillator type (abbr.)
15) RTTY circuit (abbr.)
16) A preliminary t reat ise (abbr.)
17) Many mobile wh ips use a

loading one
18) Antenna spokes
24) Egypt prefix
26) A ham'S den
29)160 meters: band
30) Connection point
31) an-meter rhombic, lor in

stance
33) Differential of power (abbr.)

G H I

T U V
ABCDEF

N 0 paR S

11 _A _E _
21 _P _ L E
3) A _ R A _
41 _U A _
5) _A _ _ N

6) _ E_P
71 __ T C _
8) HE L __
9)R E _ L OR

101 _ROU _D

Across

1)Olten contused with long.
wire (2 words)

7) Russian "yes"
8) TV villain
9) Amplificat ion plural

10) Antenna perpendicular to
horizon [abbr.)

12) Old professional orcenue-
t fon (abbr.)

13) A junction
14) Antenna cylinder system
17) Splices
19) Ham appellation (abbr.)
20) Antenna deterioration
21) Morse Question mark
22) Oah's partner
23) Signal attenuation along

leedline
25) Movable switch part
27) America (abbr.)
28) Some regard antennas as a

work of this
30) 540-1600 kHz (abbr.)
32) 14 across measurement

John Edwards KI2U
78-56 86th Street
Glendale NY 11385

FUN!

ANTENNAS

Antennas have always been a sore spot with me. I mean, you prob
ably think that someone who writes a monthly column for 73 has
some sari of lancy array on 10, 15, and 20, and nothing less than full
rhomblcs for 40 and BO. Not quite.

My OX antenna is a TA·33 Jr. with a reflector element thai refuses
to remain horizontal. I should fix it , but three famities (two 01 the bird
variety, one spider) would suddenly be rendered nestress. Foreclos
ing on somebody's home is not my forte.

My 40-80 meier antenna system is even funnier. Actually, It's a
system in the truest sense ottne word. You see, it starts in the Irani
of my attic, runs through the house to the back attic window, across
my backyard where it swings around an abandoned telephone pole,
t raverses the backyard once again, and te rminates along the eaves
of my fair abode. On the air, I call it a "doublet ," since the lead-in
joins this contrivance somewhere near the middle of its journey, but
" unusual" may be a more apt description. As far as the radiation
pattern goes, let's just say that on a good day I can actually hear sta
tions on eastern l ong Island. Once, I even got a 57 from a guy in
Hick sville.

From time to time, whenever I say or write something a particular
person finds objectionable. he'll threaten to " pin" my coax. " Fine
business," I say, " A dead short may just improve my signa!." Faced
with this unexpected react ion, I'm usu ally left unmo lest ed .

Illustration 1.
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ELEMENT 3-SCRAMBlED WORDS

Unscramble these words associated with antennas.
diclroer moab nidmow
ptctrosct rceracec gainpsc
rotwe oreca zolatipanori

gaiy

ELEMENT 4-MATCHING

Match the definition to the antenna.

Column A

1) Voltage-fed Hertz antenna using a two
wire tuned reeder attached to one end of
the radiator.

2) Directional antenna made up of seve ral par
allel tubes or wires. One element is a d riven
radiator, another a parasitic reflector, and
the remaining element(s) are parasitic di
rectors.

3) Omnidirectional antenna consisting of a
metal disk attached to a metal cone.

4) Diamond-shaped, non-resonant antenna
with directional characteristics. Uses a non
inductive resistor at its fa r end.



5) center-tee sing le wire that 's one-naif the op
erating wavelength.

6) An elongated cone-like antenna, composed
of parallel elements attached to cylindrical
supports, center-ted.

7) Broad-spectrum antenna with element spec 
ing and lengths that Increase logarithmically
from one antenna end to the other.

8) Large number o f vertical radiators fixed in
a plane.

9) A number of connected parallel wires ar
ranged around a circu lar spreader.

10) Antenna composed of a Coi l wound around
an element .

Column B

A) Discone
B) Sausage
C) Log indent
D)Zepp
E) Cage
F) Ferrite rod

G) Vag i or beam
H) Beverage
I) Curtain
J) Log periodic
K) Dipole

Continued

30) Golden
31 ) Air-to-air missile (abbr.)
32) Alphabet: 10 minus 1, 13,and

13 plus 7
34) Top skip

fIIus tration 2.

312-459-5760

Model 1738
Internal backlight /Aluminum

and Poly case /Por1able
$34.95 (plus $3.00 shlpp,ng)

14) Up and down baker
17) Hiram (abbr.)
21) Mast girth (abbr.)
22) Topic synonym
25) Before brid
27) Finn ish exclamation
28) Wireless speech (abbr.)

Independent Military Option
Military time format c locks by Benjam in Michael. Independent o f power
lines these units are energy eff icient, secure, and free to provide
accurate quartz controlled time in any setting. Used by the Military and
U.S. government agencies as well as many municipal law enforcement
and public safety departments, these units won't quit just because
commerc ial power did.

Exercise your independent mil itary option now.

~~wkJt\\~VuM
65 E. Palatine Road INC.

Prospect Heights, IL 60070I V/S.4' !

Model 173DM
Dual, independent crccxsrsonc walnut easel
Funct ional and beautiful
$69.95 (pi uS $3 ,00 shi pping)

10) Antenna posit ion 10 tower
12) Hello? Hello? (abbr.)

ELEMENT 5-CRYPTIC CROSSWORD
(JIIustr.tlon 2)

Think our usual month ly crossword is too ea sy? Try th isone on for
size. We call it a cryptlc crossword because of the c lues we give you:
very vague, extremely ambiguou s. Think you can handle it ? Well,
you better have a superb background in antennas, ham rad io , elec
tronics, and Iil e.

Across

1) 3-D antenna
2) Slashing skyhook
3) Angry old society (abbr.)
8) Alphabet: 15, 14, and 9
9) OSCAR farewell (abbr.)

11) Zil ch
13) Join
15) UA assent
16) TA-33 's junior
17) Antenna soar
18) Extended 1
19) Don Ameche's un it
20) Metal-oxide, reverse (abbr.)
22) SW-BC syslem (abbr.)
23) Barry's locale (abbr.)
24) Detection and rang ing
25) Bangkok beginning
26) Pardon
29) Antenna inventor
33) Struck
34) Lotsa (abbr.)
35) The DX hunt
36) Burning trap description
37) Straight up skyhOOk
38) Fundamental beam sub·

stance (abbr.)
39) Here

Down

1) Radius vector-tv
2) Relating to U on CW
3) Antenna g lows
4) Fail
5) Off-center antenna
6) Line direction
9) Shoes
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Illustration 1A .

THE ANSWER S

Element J:
See Illustration 1A.

Element 2:
1-WAVES, 2-JPOlE, 3-ARRAY, 4-QUAO, 5-BAlUN, 6
l EPP, 7- MATCH, 8-HELlX, 9-REFLECTOR, 10-GROUND.

E/ement 3:
(Reading from left to right) director, boom, windom; isotropic,
parabola, spacing; tower, cable, polarization; yag i.

Element 4:
1-0, 2-G, 3-A, 4-H, 5-K, 6-E, 7-J, 8-1, 9-8, 10-F

Element 5:
See Illustrat ion 2A.

SCORING

Element I :
Twenty po int s tor the completed puzzle, or V, point lor each ques
tion correctly answered.

Illustration 2A.

E/ement 2:
Two points tor each word.

E/ement 3:
Two points for each word unscrambled.

Element 4:
Two points for each definition matched to the correct antenna.

Element 5:
Twenty points for the completed puzzle, or V, point for each ques
tion correctly answered.

Do you know beams from beans?

1-20 points-You'll use a random wire 'til the day you die.
21·40 points-You actually believe that mlnl-beams get out as

good as a monobander.
41-60 points-You'll always be sale and comfortable with your

vert ical.
61-80 points-You have a 40-fool tower with a meenoer.
81-100+ points- "Antenna Farmer."

CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08()()4

•

IPA CONTEST

Contest periods are:
ooסס to 0300, 0700 to 1000, and
1400 to 1800 GMT on both days,

November 7 and 8

T he International Po lice
Association Radio Club (iPARC)
United States Section is spon
soring this year's contest. Par 
ticipants are eligible to work the
Sherlock Holmes Award (SHA)
and the contest is open to all re-

ore amateurs and SWls. Use all
bands on ON and SSB. No cross
band or crossmode contacts are
permitted. For a contact to be
valid, one of the two stations
must be an IPARe member.
Each station can only be worked
once per band.

EXCHANGE:

Non-members send RS(T) and
serial number. IPA members
send " 'PA," two-letter state abo
brevretton. RS(T), and serial
number. US stations will also
send two-letter state ebbrevte
t ion.

FREOUENCIES:

ON--3575,7025, 14075,2107~
28075.

SSB-3650, 3n5-38QO (Euro
pean OX), 7075, 14295, 21295,
2!1650.

SCORING:

Every completed aso counts
2 points on 80 and 40 meters, 8
points if OX on 80 or 40 meters,
and 4 points for all contacts on
20115/10 meters. The multiplier
is the total number ollPA coun
tries and states worked per
band.

For IPA members only, an IPA
country and each US IPA state
will be counted for multiplier
and QSOonly If an IPA station in
that country/state has been
worked. asos with exec coun
tries or US states which are not
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MONTANA. USA

ENTRIES AND AWARDS:

Eac h IPA m ember , non 
member, and SWl with the high.
est score wil l receive a certif i
cate and will be honored in the
Award Chron icle of the Intema
ncner Poice As sociation Radio
Club. Entries must be pest
marked no later than December
at at an d sen t to : IPA RC,
Thomas D. Jenkins WA8VDC,
3327 Cloverdale W.B., Monroe
MI 481 61 USA.

Copies of the SHA rules,
IPARC Wor ld Membership list,
SHA applicat ion sheets, or con
test log sheets are also avail
able If you send an SASE to the
above address.

listed in the IPARC membership
list count only 1 point and do not
count as a multiplier.

ost, OFTHE MONTH: WA1JXN

This distinctive aSl card reflects WA1JXN 's enthusiasm for two meters. There are eight 19-element
c ushcrett Boomers fed with gas·fliled heliax line. Here is how l ance got this dramat ic shot: " I shot a
photo o f my 2-meter antenna at night with f loodlights, using h igh-speed film. After printing it on high·
cont rast paper (116), the Image was reversed to make it look positive (again on h igh contrast paper). The
result was a ready·for.print ing p iece o f artwork.

Note the detailed information about VHF propagation modes.
If you wou ld like to enter the contest , put your aSl in an envelope and mail It along with your choice o f

a book from 73's Rad io Bookshop to 73 Magazine, Pine Street, Peterborough NH 03458, Attention: e st,
of the Month. Entries which do not use an envelope (the Postal Service does occasiona lly damage cards)
and do not specify book choice will not be considered. Sorry.

WA lJXN Conhrms aoo wlth _ .

at GMT on.__ _ 19 ..

Freq: _ MhZ. Slgs: .

Mode. CW 0 sse 0 AM n FM 0
PropagatiOn: E.M.E. 0 lone SCatter 0

Tropo 0 E Skip 0 Aurora 0
Meteor scene- 0 ....._...... .. 0

Preamp I ccoveetee.
Receiver; Drake R4-8 D 0
Transmiller: Heath SB-100 0 _ _ 0

58-500 with 4CX250 'maiD

Ampl,l ier. _ _._ Watts

Antenna: 8-19 etement Cushcraft Boomers 'ed
With nilw gas tte'liVI and phased With ~W 75 ohm
CATV hardlllle 0 .._.._.._ _ __.._ _ _.. 0

POST
CARD

contact s are not valid. Operat·
ing categories include: A-sin
gle operator, all bands; B-s in·
gle operator, one band; C-mul
n-coeretcr, all bands. Any sta
t ion operated by a s ingle person
obtaining assistance, such as in
keeping the log, monitoring otn
er bands, tuning the transmitter,

PlACE

STAMP

HERE

terent from the AARlzones l For
a list and map of the ITU zones.
send 2 IRCs to the enlry address
listed below.

SCORING:

Each aso counts one point,
or 3 points II w ith an OK station.
Final score is aso points times

etc., Is considered as a multi
operator station. Club stat ions
may work in category C (mull i
op) only.

EXCHANGE:

RS(1) and 2-dlglt number In
dicating the ITU zone. Please
note the ITU zones are quite dif-

lat 47"'2'54~ N .
long: 11"-15'20"" W.

Tel: (406) 626-5721

o PSE osi. TNX 0

L-.ce Colis..,
P. O . Bol. 243
F ....K:hlown., Monw..
USA 5""

FREQUENCIES:

SSB-1825, 3790-3840, 7165
7250, 14180-14300, 21150-21300,
285OQ..28700,29600 FM.

CW - 30 kHz above the bet
tom o f each band.

Send all applications to: In
dependence aSl Party, Box 550,
SI. John's, Antigua, WI.

INTERNATIONAL OK
DX CONTEST

Starts: ooסס GMT November 8
End s: 2400 GMT November 8

Partic ipating stations work
stations o f other countries ec
co rd ing to the official DXCC
country li st. Contacts between
stat ions of the same country
count only for mufupnere, but
have no aso point value. Each
station may be worked once on
each band. Use all bands, 160
through 10 meters, on phone or
CWo Crossband or c rossmode

ANTIGUA & BARBUDA
INDEPENDENCE aso PARTY

Starts: ooסס GMT November 7
Ends: 2400 GMT November 8

The members of the Antigua
Amateur Radio Society are plan.
ning a aSL Party to mark An
ti gua and Barbuda's indepen
dence. A ll amateurs are invited
to participate. For an attractive
cert if icate, work four An tigua
stations on any band and in any
mode during the weekend. Then
submi t a copy of your log shew
ing the ca ll sign, signal report,
t ime of contact, and band. in
clude a seu-ecc reeeec envelope
and $1 .00 US to cover postage of
certi ficate. The new operating
prefix w ill be V2A.

73 Magaz ine - November, 1981 147



CALENDAR
Antigua & Barbuda Independence aSL Pa rty
IPA Contest
DARC Corona-1OoMeter RTTY
OK OX Contest
European OX Contest-RTTY
North Carolina aso Party
ca Worldwide OX Contest-CW
G·aRP·Club Winter Sports
Zero District aso Party
73's 4Q·Meter Phone Contesl
73's 80·Meter Phone Contest
73's International 160-Meter Phone contest
International SSTV Contest

the total number o f lTV zones
worked on each band.

ENTRIES:

A separate log must be kept
for each band and must contain
the full data. The log must con
tain in its heading the category
of the station (A,B,C), name,
call sign, address, and band(s)
used. Also show the total num
ber of contacts, aso points,
multipli ers, and to ta l score.
Each log must be accompanied
by the following declaration: " I
hereby state that my station
was operated in accordance
with the rules of the con test as
well as all regulat ions estab
li shed for amateur radio in my
country, and that my report is
correct and true to the best o f
my belief."

A cert ificate will be awarded
to the top-scoring operators in
each country and each catego
ry. The " 100 OK" Award may be
issued to stations for contacts
with 100 OK stations, and " S 6
S" Awards or endorsements for
individual bands may be issued
to a station for contacts with all
continents. Both awards will be
issued upon a written apphca
tlcn in the log and no aSLs are
required. Logs must be cost
marked no later than December
atst and sent to: The centrar
Radio Club, PO Box 69, 113 27
Praha 1, Czechoslovakia.

DARC CORONA H)·METER
RTTY CONTEST

Contest Period:
1100 10 1700 GMT November 8

This Is the last of four tests
during the year that were spon
sored by the OARC eV to pro
mote RTTY activity on the

Nov 7-8
Nov 7·8
NovS
Nov8
Nov 14-15
Nov 14·16
Nov 28-29
Dec 26-31
Jan 2-4
Jan 9
Jan 10
Jan 16-17
Jan 16-17

to-meter band . Use the recom
mended portions of the to-meter
band.

EXCHANGE:

AST, aso number, and name.

SCORING:

Each station can be con
tacted only once. Each corn
pleted 2-way RnY aso is worth
1 point. Multi pliers inc lude the
WAE and DXCC lists and each
dist rict in W/K, VENO, and VK.
The final score is the total num.
ber of asos times the total mul
tiplier.

AWA RDS:

Plaques will be awarded to
the leading stations in each
class wi th a reasonable score
present. Operating classes fn
elude: Class A for sing le or
rnutn-co. and Class B for SWLs.

ENTRIES:

Logs must contain name, call,
and full add ress o f part ic ipant .
Also show class, times in GMT,
excnenqe. and linal score .
SWLs apply the rules according.
Iy. Logs must be received wi thin
30 days alter the test. Send all
entr ies to: Klaus K. z tersk!
OF7FB, PO Box 1147, D-6455
Erlensee, West Germany.

NORTH CAROLINA
aso PARTY

1700 GMT November 14 10
0200 GMT November 15

1200 GMT November 15 to
OHIO GMT November 16

This year 's party is again
sponsored by the Alamance
ARC and has been expanded to
include new categories and
awards. The same station can
be worked on each band and

mode. Crossband and repeater
cont acts are not permitted. NC
stat ions may work each other
for aso and mult ip lier credit.

EXCHA NGE:

RS(T) and NC county or ARRL
sect ion.

FREQUEN CIES:

55 B-3980 , 7280 , 14280,
21 380, 28580.

CW-3560, 7060, 14060, 21060,
28060.

Novl ce/Tech-3720, 71 20,
21120, 28120.

VHF- 5O.05O, 50.110, 144.050,
144.200.

SCORING:

Ne stations count one po int
per aso and multiply total by
sum of ARRL sect ions (73 max
imum) and NC counties (100
maximum) worked. OX contacts
count only for a so points.

Others count 2 po ints per NC
contact and multlply total by
number of NC counties worked
(100 maximum).

AWARDS:

1982 US Callbook and cer
ti fica te to overall top NC and
ou t-of -s t a te single-operator
scorer. Certificates to top scorer
in CW, SSB, mobile, VHF, and
Novrcerrecnnrcren categories in
each ARRL section and NC
county. Name of top Alamance
ARC member added to perpetu
al trophy.

ENTRIES:

Send logs and summary
sheets showing essential de
tails and certification. Include
two ta-cent stamps for resu lt s.
Malling deadline is December
12th ; send to: Bob Wang Ka4M ,
PO Box 777, Hillsborough NC
27278.

EUROPEAN DX
CONTEST-RTTY

Start s: ooסס GMT November 14
Ends: 2400 GMT November 15

Sponsored by the Deutscher
Amateur Radio Club (DARC).
Only 36 hours o f operations out
of the 48-hour period are permit
ted for single-operator stations.
The 12 hours of non-operation
may be taken in one but not
more than three periods at any
time during the contest. o pe-at
ing classes include: single-oper
ator , all band and rnulti-cpera-

tor, single transmitter. Multl-op
erator, single-t ransmitter ste
t lons are only allowed to change
band one t ime within a 15-min
ute period, except lor making a
new multiplier. Use alt amateur
bands from 3.5 through 28 MHz.
A contest aso can be esteb
nshec between all cont inents
and also one's own continent.
However, a sos and aTC traffic
with one's own country is not
allowed! Each station can be
worked only once per band .

EXCHANGE:

Exchange the usual siX-d igit
number consis ti ng of RST and
progress ive a s o number start
ing with 001 .

SCORING:

Each aso counts 1 point.
Each aTC (given or received)
counts 1 po int. Mult ipl iers will
be counted according to the Eu
ropean and ARRL countries lis t.
The mu lt iplier on 3.5 MHz may
be multiplied by 4, on 7 MHz by
3, and on 14 through 28 MHz by
2. However, contacts within the
same continent only cou nt as a
multiplier o f one per band (in.
cluding 80 and 40 meters). The
f inal score Is the total a s o
points plus a TC points muttl
pli ed by the sum total multip li
ers.

OTC TRAFFIC:

Add itlonal point credi t can be
real ized by making use of the
a TC traff ic feature. A OTC is a
report of a confi rmed asc that
has taken place earlier in the
contest and later sent back to
another station. The general
idea is that after a number of
stations have been worked, a
li st of these stat ions can be
reported back during a aso with
another station. An add itional 1
point credi t can be claimed for
each station reported.

A a TC contains the time, call,
and aso number of the station
being reported, I.e., 13OO1DA1AA1
134. This means that at 1300
GMT you worked DA1AA and re
ceived number 134. A aso can
be reported only once and not
back to the originating station.
A maximum of 10 orcs to a eta
lion is permitted. You may
work the same stat ion several
t imes to complete this quota,
but only the original contact has
OSO point value. Keep a un ilorm
li st of aTCs senl. aTC 317 In-
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NEWSLETTER CONTEST WINNER

The winner lor the fourth month 01 73 Maga zine's Club
Newsletter Contest is Squelch Ta le, published by the Chicago
FM Club. The jUdges were impressed by both the inlorma
tlcnat content and the newsletter's eyecatching appearance.
Once a publication'S staff has gathered all the club news,
technica l artic les, and advertising, their job has only begun.
Creating an appeali ng look is one way to encou rage readers
to look at each and every page of the newsletter. Even if your
club has a shoestring bUdget, there are several inexpensive,
simple ways to gain that professional look.

The simplest method of generating the first draft lor a
newsletter is on a typewriter. Obviously, an elect ric machine
wi th a good ribbon will generate nicer copy than an inexpen
sive manual typewriter. You can go an ext ra step and "word
process" the contents of your nex t news letter. A word pro
cessor is a computer-based system that allows a user to
organize, edit, and print out the copy in exactly the form you
want. Corrections don't require messy correction flu id; you
just backspace and retype th e correct version. As a bonus,
most word-processing systems will allow you to ri ght just ify
the printout. This means that both th e left and right sides of a
column will line up, just like the text In th is magazine. Word
processors are becoming common fix tures In many ollices.
Perhaps a club member with a microcomputer can help you
out. The club should supply Its own paper and spring for a
new ribbon now and then.

If your club won Field Day, you would want to tell the

world-somehow typewriter-sized print wouldn't do the job
very wel l. Headlines that have a bold, yet pleasing ap
pearance can be made from dry transfer lettering. Art supply
and sta tionery st ores usually have several sizes and styles to
choose from. Each headline and article can be prepared ln
dividually. Then the pieces are combined into one-page
layouts, much as you would assemble a puzzle. This process,
known as paste-up, will have a great influence on the final ap
pearance. The t ime and money spent here will have a direct
reflection on the end result. You r local library shou ld have a
book that discu sses the detail s o f production, or you can get
some advice Irom the experts at a printer or copy shop.

Newsletters like Squelch Tale have a carelully considered
layout that is consistent from issue to issue. The material is
not crowded, nor is there a lot ot whi te space. Each issue Is
headed by the newsletter logo ; once you get a good logo you
can use it again and again. Short filler items can be used to fill
those corners that are lett over. You can even incorporate
some flashy graph ics on the part at the newsletter where th e
address and postage go.

There are several ways that a newslet ter can be repro
duced. Very small organizations probably can get away with
photocopying. The next step up is spi ri t duplicating and
m imeographing. For slightly more money, you can use o ffse t
pri nti ng. You provide a clean, sharp origi nal lor each page in
the news letter. The printer uses these to make Inexpensive
" plates" that go on the press. The o llset method gives you
total control over the layout ; changes can be made by pasting
new material over the old. If your budget permits, offset print
ing will allow you to incorporate two or even three colors of
ink. And, lor the special occasions when only photographs
wi ll tell the story, you can get c risp bteck-and-wtute reorco uc
ti on.

To produce a too-notch newsletter, the staff needs tw o
kinds of people. Besides the individuals wh o gather and edit
the news, the staff shou ld have artistic types. Hopefully, your
club can f ind a good printer to round out the group. When
shopping tor a copy service, look at both price and Quality.
Happy publishing!

HAM HELP
dicates that th is is the 3rd series
of orcs sent and that 7 asos
are reported.

AWARDS:

Certificates to the highest
scorer In each cteeettrcetron in
each co untry, reasonable score
provided. Conlinental leaders
will be honored with plaques.
Certificates will also be given
stations with at least half the
score 01 the continental leader
or w ith at least 250,000 point s.
The minimum requirements for
a cert ificate or a trophy are 100
osoe or 10,000 points.

ENTRIES:

Violation of the rules or un
sportsmanlike conduct or tak
Ing c red it for excessive c uplr
cale contacts w ill be deemed
sufficient cause tor cnsquauuce
non. The decisions of the con
test Committee are final. The
use 01 the log sheets of the
DARC or equtvatent is sug·

gested. Send a large SASE to
get the wanted number of logs
and summary sheets (40 asos
or aTCs per sheet). SWLs apply
the rules accordingly. Entries
should be sent no later than
December 15th. North American
res idents m ay send their ap
plications and logs to : Hart w in
E. Weiss W30G, PO Bo x 440,
Ha lifax PA 17032 USA. Others
may address entries to: Klaus K.
Zielski DF7FB, PO Box 1147,
0 -64 55 Erlensee , West Ger.
many.

EUROPEAN COUNTRY LIST:

C31, CT1, CT2, DL, OM, EA,
EA6, EI, F, FC, G, GC Guer, GC
Jer, GO, GI, GM, GM Shetland,
GW, HA, HB9, H B0, HV, I, IS, IT,
JW Bear, JW, JX, LA, LX, LZ, M1 ,
OE, OH, OH0, OJ0, OK, ON, OY,
OZ, PA, SM, S, SV, SV Crete, SV
Rhodes, SV Athas, TA1, UA 1346,
UA2, UB5, UC2, UN1 , U05, UP2,
UQ2, UR2, UA Franz Josef Land,
YO, YU, ZA, AB2, 3A, 4U1 , 9H1.

I would like info on 10m FM
conversions (except 73 art ic les
and K9EID's book), especially
for Japanese HF rigs; 29-MHz
amplifiers; access details for 10
FM repeat ers and the use of
CTCSS and toucntcne. A ll ret
ters answered.

Ash Nallawalla VK3CIT
53 Chimslde Ave.

Werribee, Vic. 3030
Au stralia

I need manuals and/or sene
mattes for the following pieces
01 equ ipment : Nems Clarke,
250-1000 MHz t uner , t y p e
2501()()O.1; countermeasures re
ceiver, t ype 17A4, Genera l Elec
t ronics; Servo Corporation of

America VHF receiver, Model
R5200-A2; and Cohu Elect ron
ics, Inc., Kintel Divi sion erec
t rontc galvanometer, Model
204A.

Robert Sondack VE2ASl
260 Bellerive

SHuc, Quebec
Canada JOJ 2AO

I wonder if anyone would
know where I can obtain a ci r
cuit diagram tor an Ech ophc ne
EG-1 wh ich wa s a popular rad io
rece iver in 1938 to 1943 or so. II
not. co uld anyone supply the ad
dress o f a radio historical sect
ety? Thank you.

Warren Smith KH6AQ
525 Pauku Street

Kailua, Oahu HI 96734
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OKING WEST

•

8m Pasternak WA61TF
clo The Westlink Radio Network
Suite 718
7046 Hollywood Blvd.
Hollywood CA 90028

WHArS UP, DOC?
DEPARTMENT

I can't go Into speci fic details
at the moment, but suffice it to
say that the long-awaited "clean
sweep" of our amateur bands is
on to rid them 01 all sources 01
will ful and malicious interter
ence. Actua lly, It sta rted to get
up a full head of steam last
spring, mainly on the west
coast, but now reports are com
ing in thai dea l with the is
suance of warn ing letters, of
ficia l citations, and show-cause
orders on a rather grandiose
scale nationwide. To say that
the FCC is on the warpath is
definitely an understatement.

Since there wi ll probably be
ongoing litigation in regard to
many of the show-cause orders,
I won't report on any specific
case at this time. I can say that
the c lean-up is not being limi ted
to repeate r Jammers and users
of foul language. Those who in
terfere with HF nets and other
organized amateur operations
have also come under the gun of
the FCC's enfo rcement branch.
Nor do I foresee any end to
these rigorous enforcement per
teres in the near future. Also,
most amateurs I have spoken
with are delighted at this turn of
events. They fee l that It's about
time that those who c laim to
regulate our service show that
they have the ability to make
their rules stick.

But there is the other si de.
Some of those the FCC ls clarnp
ing down on c la im that the Com
mission has no right to regulate
what they say over the air, in
what way they say it, or who
they say It to! In essence, their
claim Is one of having " the right
to yell fire in a crowded theater,"
and in their minds it becomes
your responsibili ty to ignore
wh at they say. I've heard unccn
fi rmed rumors that a number of
those served are banding to
gether, pooling financial reo
sources, and vowing a fight on
the matter to the US Supreme
Court . Other rumors say that the

American Civil liberties Union
has been approached for repre
sentation on the basis that the
cu rrent enforcement action by
the FCC violates various as
pects of individual c ivil rights.

And here's the funniest one of
all. Again, the rumor mill has it
that the majority of those now in
trouble with the FCC blame the
ARA L for their plight. , consider
this ironic In that the only thing
the League has done thus far
has been to fo rm another ad hoc
committee. If the League is re
sponsible for the clean-up, it's
news to those who are really the
responsible parties. Who are
they? If you have fo llowed this
col umn for any length of t ime, I
think that names and callsigns
like Joe Merdler N6A HU and Ray
Fro st WA6T EY are familiar.
While the ARAL formed commit
tees, these amateurs and others
took to the world of politics.
They worked th rough their legis
lators to make enforcement of
the amateur rules a top priority
with the FCC. It has now be
come quite c lear that they have
been successful.

The end of the fight to combat
the problem is not yet in sight.
As has been heard on the ham
bands many t imes, by many of
you f irst hand, jammers have
openly stated that taking their
licenses away won't keep them
from jamming. And, as one ex
pert on the subject has said,
"Don' t be surprised to see
th ings get a lot worse before
they gel any better. It may take
putting one of these jokers be
hind Iron bars for a few years to
get Ihe point ac ross that laws
were made to be respected and
not broken." I don' t see things
getting very much better In the
near future, but we can hope. At
least an important first step has
been taken, but it's going to be a
long t ime before we really see
the li ght of day.

THE SCRRBA REPORT, PART II

Last month we began what
might best be termed a m fnt-ser
tee about the future o f UHF vol
untary f requency coordination
in southern California, and the
problems being faced by this
area's UHF coordination body,
the Southern California Repeat-

er Remote Base Association. As
I said last month, this report,
compiled by Gordon schres
singer WA6LBV of the SCRRBA
Tech nica l Committee, may be
primarily d irected at the UHF
system operators of this area,
but it ho lds merit for any coor
dinator o r coordination council,
especially those In the pos ition
of having far more relay systems
looking for homes than channel
pairs available. Basically, that's
the problem lacing SCRRBA
and many other coordination or
ganizations nationwide.

SCRRBA is not an organiza
tion known for chasing its own
tai l. It is basically a very quiet
organization that has historical·
Iy taken a very methodica l ap
proach toward voluntary ccordt
nation. I suspect that is the
reason for it s longevity and Its
success rate. Everything is care
fully researched. and this report
Is no exception. We continue
wh ere we left off last month.

THE VALUE OF A SOUTHERN
CALIFORNIA UHF CHANNEL

PAIR

A few areas o f the country li st
only one or two UHF channels In
use in an entire state. In these
areas, coordination of a UHF
channel pair may well be as In
formal as telephoning a fre·
quency coordinator and asking:
" Should I use 449.100, .200, .300,
or ADO?" A decision Is quickly
made and recorded.

In southern California, those
system operators wh o originally
obtained channel pairs for their
relay stations from CARC ccor
dinators in the t960s and early
1970s may remember that at
that t ime ou r coordination pro
cedures we re not much enter
enl. While even then there was a
significant populatlon of the
440-450 MHz portion of the
band, we were not yet near 197
operational systems. At that
time the spect ru m appeared
boundless, and coordination
was an easy matter. A telephone
call would accomplish the pro
cess, and there was little if any
pape rwork Involved; seve ra l
channel pa irs at a time could be
requested , received, and
"warehoused."

A current problem in frequen
cy ccorcmanon arises, however,
because some of our system
owners have not yet realized
that those golden days have
ended. With our current massive
occupancy of the band, every
channel pair is now Qu ite val-

uable. Every pair is in demand.
Every pair has a potential appli
cant ready to establish a mao
ch ine upon It. The coordinated
use o f a UHF channel pair is no
longer a casual matter to be ig
nored or taken for granted.

There are t hree differen t
groups 01 mob ile relay system
operato rs involved with UHF fre
quency coordination: operators
of presently coordinated sys
tems, applicants for coordina
tion for new UH F systems, and
the SCRRBA Technica l ccmmtt
tee. Every grou p views the situa
tion f rom a different perepec
uve, although all have (or should
have) a common interest in see
ing the frequency coordination
process fro m the st andpoint 01
each of these groups.

Some of the owners of
presently coordinated systems
may have the least accurate
perception of the current state
01 ou r band. In a sense, this is
understandable. Many of them
undertook coordination some
time in the past, perhaps more
than 10 years ago. They estab
lished their machines, have op
erated and improved them over
the course of the years. and
some have not kept In touch
with the progress In the cevei
opmen t of the band. Conse
quently, In some cases their no
t ions about band ut il izat ion are
outdated. Others, by contrast,
have a very fine understanding
of current t rends and problems.

THE APPLICANT FOR NEW
FREQUENCY COORDINATION

The availability of program
mable scanners means that
anyone can develop a list of ap
parent activity on the 70-cm
band. (Ed. note: This ho lds t rue
for 2 meters,6 meters with some
scanners, and even 220 when a
converter is used ahead of the
ecenner.) New scanner owners
o fte n begin keepi n g "re
searched lists" showing, as
best they can determine, which
channels are In use and how
they are identified. This mtcrma
tlon could be used to program
scanners to li st en to "Interest·
ing machines," but it can also
be used as a guide to which
channel pairs appear to be un
used. It 's therefore not surorts
ing that t he Techn ical c ommit
tee receives requests for exact
frequency pairs which are de
sired. However, the vast ma
jority of these requests cannot
be coordinated as requested.

The Technical Committee is
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well aware of the existence of
scanner-gen erated research
lists. From t ime to time we
receive copies of various ecn
none. The accuracy 01 these
lists Is genera lly, at best, poor.
Some 01 them are correct .. . as
far as they go, which is not very
far at all. Others are grossly in
accurate, somet imes to the
po int of being laughable. A few
are badly outdated. All attempt
to give the appearance of being
"serious ly pro fessional." Such
researched lists, however, are
totally Insuff ic ient as bases for
reasonable channel selection.
Eff ect ive data, not obtainable by
monitoring, are mandatory for
any accurate and effective coer
dinat ion act ion .

It must be stated that the
chief function of the Technica l
Committee, as wit h any Irequen
cv ccorotnatron body, is to main
ta in an accurate, complete, and
timely record of all UHF relay ac
tivity in sou thern Cali fornia. The
Technical Committee record was
Init iated by the inclusion of the
old CARC UHF coordi nation
f iles, which themselves were be
gun nearly 20 years ago. To
those record s have been added
the details of each frequency co
ordinallon which the Technical
Committee has performed, as
well as the corrections, dele
tions, and updates which we
have received.

The data base from wh ich the
Technica l Committee coord i
nates consists no t only of a
c har t of f requency assign.
ments, bu t also the complete
set 01techn ical and operat ional
data and histories for each relay
system. Both parts are neces
sary for perform ing accurate fre
quency coordination; neither
part by itself is sufficient.

The data base is not perfect.
No tabulation of activity as di·
verse as UHF mobil e relay In
southern California can be. But
it is a data base which is ... and
must be far, far more accurate
than anything else available. 11
Is, fundamentally, a da ta base
upon which frequency ccordtna
tion of addit ional systems into
an existing congested environ
men; can be performed, with a
conside rable degree of ccnu
dence that the new station can
begin operation without creat
ing or experiencing substantial
interference.

The Tech nica l Committee has
seen some past Instances of
new UHF mobile relay stat ion
operators , possessing copies of

researched lists (or under the
counseling of someone who
does), merely selecting a " free
pai r" for themselves and going
on the air without consulting the
committee. The "sert-cccrdma
tion" obviously looked good, at
the time, to the individual who
performed it , else why would
that part icu lar pair have been
chosen? Nevertheless, in an en
vironment as co ngested as
southern California UHF Is to
day (Ed. note: Also 2 meters and
1V. meters), there are no longer
any " free pairs." Ine vitably,
there is another co-channel mao
chine somewhere else In the re
gion, and eventua lly the opera
tors of the two machines will
d iscover each other. Problems
then ensue, typically resulting in
a la rge expenditure of t ime and
money before a resolut ion is er
fecled. W ith over 300 relay ate
tions in operation, an initially
small problem in one corner of
the region has the potential of
becom ing a much larger prob
lem affecting a large number of
systems and operators th rough
out all of southern Californ ia.
Each system owner must rea lize
that he has a personal stake in
the entire coord ination system,
a system wh ich is now too com
plex to be forgiving o f smalt er
rors or transgressions.

Each potential applicant for
UHF (Ed. note: Or any) frequen
cy coordination, possessing a
researched list and tempted to
bypass the usual coord ination
process, must ask himself: " Am
I performing coordination from
a data base which contains at
least 320 separate entries?" ,
and " 00 I have accurate tech
ni cal data for the relay stations
on my li st?" If the answer is
" no," then the individual must
rea lize, or be convinced, that he
is operatlng from a position of
Ignorance and that his actions
are a potential threat to all
members o f the UHF communi
ty. We can no longer to lerate
self-coordinat ion; those days
are gone!

THE TECHNICAL COMMITIEE
AND THE SCARCITY PROBLEM

(Ed. note: Here is the heart o f
any vol untary frequency coorof
nation effort. It is the ongoing
ded ication of people who serve
as coordi nators or commi ttee
members that pulls it all togeth·
er. II they fall, It ' s a failu re for all
amateurs in a given area. In
SCARBA, we see the epitome of
a successful coord ination body.

Many o f those serving in its or
ganizat ional s t ruc t ure have
done so dating back to the
CARC years. Building and nur
turing a successfu l cccrotna
non body takes t ime, dedica
tion, and understand ing. The
lack of abdication by those who
have joined with SCAABA is
strong test imony lor the people
and princip les with wh ich the
organization was founded.)

The vast increase in the num
ber of coordi nated systems, to
gether with the relat ively con
stant demand for new channel
assignments, has grea tly ln
creased the workload of the
Commillee. Th is increa sed
workload is straining the Com
mntee's ability to provide accu
rate and t imely new coordtna
nons and has prompted the writ
ing o f th is special report.

While much of the Commit·
tee's work Is done on a cont inu
ing bas is , including handling ln.
comi ng and ou tgoing co rre
spondence, updating records,
conduc ti ng band-monitoring
studies, etc., all actual coordina
tion ac tions are accomplished
only at Committee meetings. It
has been the Committee's prac
lice to try to meet relat ively
olten in order 10 keep on top o f
the coordination applications.
However, increasing ttave !
costs have mandated some
what less frequent meetings. In
order for the Committee to tunc
tron. members must assemble
at one location. (Out here, this
usually means e ither Los
Ange les or Orange County.)
Members travel from as far
away as San Diego and Santa
Barbara to attend; this can
mean as much as 5 hours of driv
ing t ime for some, with no reim
bursement of expenses. Since
SCARBA coordination Is of the
vo luntary, amateur-sponsored
kind , Committee meetings oc
cur at night or on weekend s.
Every meeting enta ils loss of
leisure time which could be
spent with famil y or working on
radio systems.

Hand in hand with the occu
pancy of the UHF band (Ed.
note: Again remember that the
band in quest ion depends upon
your own part icu lar geographic
locality ... this is written in re
gard to southern California UHF,
but in this regi on it could be
applied 10 10 meters, 2 meters,
and 220. In a year or so, we

will apply it to six meters as
wel l.) has gone increased length
of Technical Committee meet
ings. Whereas it formerly re
quired 15 minutes to handle the
average request for coordina
t ion , including selecting an ap
propriate frequency pai r and en
tering the act ion onto the coor
d ination data base, It now aver
ages one hour to do the same
job. While a few applicat ions
can still be handled in the pre
vious 15-minute period, others
may require in excess o f 2 hours
if the applicat ion is a difficult
one. Consequently, Commillee
meetings are always marathon
affairs.

SUMMARY TO DATE

In part s I and II of the SCRABA
Special Aeport , we have seen
the problem facing the coor
d ination body for one band in
a highly populous geographic
region. First we had a general
overview, and now we've had di·
rect insight to the problems of
frequency coord ination. Unless
you have served on such a com
mittee (and your ed itor spent 8
years wi th the Southern Califor
nia Repeater Association In var
Ious functions), you have no
idea what performing ttus seem
ingly simple task entails. I know
what it is to give of my personal
time, do ing so week alter week
and year after year. I know first
hand of the hardsh ips involved in
being a member... an act ive
member of such an organization.

I also know that it is impossi
ble for such organizations to
make everyone happy. The coor
dination process dictates that
somewhere along the line some
individual or group will be un
happy if for no other reason than
the channel pa ir they long to
possess is already in use by
another.

Reality dictates that for a vet
untary coordi nation body to be
successful, it must be prepared
to face any eventuali ty. For in·
stance, with many areas of the
nation already saturated with
FM two-meter act ivity, many
manufacturers seem intenl on
making 450 the nex t b ig
VHF/UHF marketplace. There 's
nothing wrong with this in my
book. as this is the name of the
game in our free enterprise
system. But even they must be
accountable to the amateurs of
a given area, and there are some
geographic locations that do
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LEAKY LINES

not lend themselves to UHF
transient relay mobile communi
cat ion. Southern California is
one 01 them.

Of the some 32(}.odd UHF re
lay systems now operational in
Southern California, only 13 are
"open" or " public access," as
SCRRBA refers to t hem. Of
these, only 6 serve Los Ang eles
proper. All the rest are " private"
category machines that do not

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

The editors of Q$T saw fit to
include in the Correspondence
Section of the September issue
a letter thai really opens a can of
worms that needs to be exam
ined with care. The writer of the
letter takes the position that the
neighbo rs of an amateur are en
t itled to enjoy a vista unctut
terec by antennas. He equates
this right wi th his own right to in
sist that nobody play loud rock
music alter 1 o'clock In the
morning. The comparison, aside
from being both odious and root
ish, is mischievous and can
cause trouble. For if ever we al
lowed ourselves the luxury 01
bl it hely permitting such spe
cious arguments to be injected
into the general question of
community zoning, we would be
begging for the establishment
of highly dangerous precedents
that could be used over and over
again by unsympathetic, hostile
local government groups.

What possible analogy can be
drawn between noisy public dts
turbance s after m idnight and
the inherent right 01 the posses
so r of a federal license grant to
exercise the privilege conferred
through the issuance 01 the li·
cense? There Is no analogy; the
two are as unalike as bananas
and stalks of celery!

welcome transient operators
even if the transient happens
upon the proper CTCSS access.
I may be wrong, but unless some
drastic changes happen to the
thinking of most UHF operators,
changes I doubt will take place
in the foreseeab le luture, I doubt
if any major inroads will take
place on 450 by the average ham
In this reg ion. The very structure
of the band precludes it. The

The writer further states that
he purchased his hom e "know
ing lull well t hat no f lagpoles,
clotheslines, garbage cans, or
outside antennas were al 
lowed." Not allowed by whom
and by what sort of a covenant?
If he Is relerr ing to the builder of
a development who establishes
such sanctions as an integral
part of his plans, then he is cor
rect. But in all other cases he is
wrong. It may be proper for a
community to insist upon cer
tain limits of one sort or another,
based upon sound engineering
and salety, and upon avoidance
of property line Infringement,
but it is Improper for the cern
munlty to condemn and outlaw
all antennas generically. The
term is literally a catch-basin,
tot all y unspec if ic . It runs a
broad gamut, embracing any
thing and everything from the
simple dipole or whip through
yag is, quads, rhomb ics, long
wi res, phased arrays of dozen of
types and conligurations, and
some which have not even yet
been devised! The sentence
betrays an as tonishingly naive
attitude that one would never
have t hought would be ex 
pressed by any mature amateur.

In the first place, such diaal
lowances have been successtut
Iy beaten down in test alter test
in the courts. Communities fre
quently attempt to sanction var
ious uses of property by owners.
If the individual Is foolish and
pliant enough to accept it wit h·
out raising a rucku s, the town or
county gets away with it. So
what this man describes as
" knowing full well" is merel y an
admission that he is willing to
turn up his toes and play dead
for the zoning board. He ought
to have written instead :

manufacturers of new equip
ment may and hopefully will find
success in other major markets,
but I would not want to bet my
advertising budget on southern
California. The place is just too
set in its ways.

But even SCRRBA recogn izes
this problem, il one deems it to
be a problem, and is planning on
ways to cope with it . SCRRBA is

" ... knowing lull well that the
town disapproved of antennas,
but that this disapproval could
not ete eo up il I chose to fight
against it."

Now, in the metter of " laws
that make others pay to prevent
our hobby from being a nul
sance to them:' the writer is en
tirely balled up. For years it had
been demonstrably evident that
the manufacturers of TV receiv
ers, hi·fi units, and other elec
t ronic entertai nment devices
willfully and deliberately cmtt
ted adequate filtering and
shielding in order to make larger
prof its. In a vast majority 01 cas
es Involving complaints o f RFI
and TVI to the Federa l Commu
nications ccmmrssion.tne ama
teur stations concerned were
proven to be blameless, and the
devices 01 the complai nants
were shown to be at faul t . Fur
ther, it can be shown that literal
ly hundreds, if not thousands, of
appliances 01 every sort have
been made and so ld which rad io
ate interference in violation of
radio regulations. laws which
compel compliance with state
of-the-art techno log ical stan
dards are not inappropr iate In
any way, for they merely force
manufacturers to do what they
are supposed to do in the first
place.

I am not being fract ious; I am
just growing a bit weary of the
arguments 01 hams who ill-ad
visedly want to run and hide,
who leelthat they would rather
sw itch than fight, who think that
it is best not to make waves. I
don't know just how Important
his radio hobby is to this parttcu
ler writer. But I do know that to
hundreds of thousands 01 us it
is very important Indeed. We are
not about to play the "shrinking
violet" every time some local oo
Iitlcal hack or shyster waves an
arbi t rarily written local ordr
nance in our laces and tnreet
ens us with dire consequences.
We are willing to fight lor the

perhaps the most successful
voluntary coordination body in
the nation mainly because they
have an eye on that famed ex
pression, " Plan Ahead." We will
conclude this three-part rninl
series come January, since next
month we have a special c nrtst
mas column lor yo u. Ti l l
then . . . . a Happy Thanksgiving
from those of us who write the
late shift from Los Angeles.

rights conferred along with the
license grant, a right which
generally supersedes the petty,
picayune statutes formu lated
by persons with neither any un
derstanding of the a ill of Rights
nor any inkling of the splended
record 01 public service and in·
novatlve con tributions to the art
of communications run up by
the amateur service.

Incidentally, I think it is some
what interesting, If only corner
dental, that the same issue 01
QST carries an editorial on the
subject of RFI, as well as a re
port on a recent reversal on ap
peal where there had been a
conviction on one of these ma
lignant regulations of which I
have been speaking.

This chosen avocation of ours
did not arrive at its present state
o f populari ty an d growt h
through the docility of a pack of
passive dilettantes. We have a
long tradition of passionate in
volvement and dedication to our
hobby, notwithstand ing t he
phlegmatic indiflerence of a few
among us, wno.uke the writer of
that leiter, not only back down in
the face of challenge, but also
convince themselves and at
tempt to convince others that it
is right and proper to do so.

On the day that amateurs
become willi ng to accept the re
pression of our activities with
out a murmur, we will be wit
nessing the beginning of the
end of ham radio. And If we ever
become resigned to the idea
that we exist merely through the
sufferance of others, that our
operation is contingent upon
tolerance from those who are
prejudiced against us, then we
will richly deserve to be flushed
right down the drain! Among
other qualities demanded of us,
one that stands high is m il itan
cy. For just as In Iile In genera l,
the continuance of ham radio at
so depends upon the exercise of
the instinct for eeu.preeervencn
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The only thing In the letter
with wh ich I agree is the last par
agraph, but even that Is some
what flawed because he Implies
that we should be react ing to
pressure from the so-called antt
antenna movement through
technolog ica l growth. The teet
is that such growth has always
come about through the natural
curiosit y and Inventiveness of
the amateur community rather
than as a rea ction to the
pressure o f ou tside forces . Th is
process will continue. And the
adversity posed by the act ivities
of our foes will merely intensify
and reinforce It.

In passing, I must observe

r

Yuri 8 /anarovich VE38 MV
Box 292
Don Mills
Ontario M3C 252
Canada

SALUTE TO CW

Who needs it? The answer is:
you and everybody else. Why?
Becau se it separates the ham
from the rest of the crowd and
all tnc ee big-mouth, never-shut
up screamers and list operators.
Let's have a look at a few points.

1. CW is the most reliable
mode of communication. It can
be copied at limes when even
SSB signals and other modes
become unreadable. It Is qu ite
common to f ind that when the
SSB signais are just fading ou t
into the noise, stat ions swi tch
to CW and it is li ke magic-sig
nals are stili readable and the
di fference Is equiva lent 10 2-3
s-unne. This is the reason why
CW Is used where there Is the
need to communicate at very
low signal level s, such as VHF
moonbounce, 160 and 80 eXlng,
remote area n xoeottrcne. etc.

2. It takes a little bit o f devo
t ion and work to master the

that th is is the very urst time in a
long and rewarding relationsh ip
with the hobby that I ever heard
of any amateur who equated
" making the community more
beautifu l" with the eliminat ion
o f antennas! I never met a ham
who fa iled to view a fine enten
na install ation as a th ing of
beauty.

Well, perhaps the answer Is
that th is part icu lar ham is not as
ded icated to the hobby as most
of us are. Say, listen ..• maybe
he's a rea l-estate developer or
the owner o f a beachfront con
dominium bui lding . He sure
sounds like one !

Enough of this, except to rert-

speed. This Is what separates
the true-blue ham from those
who are in the hobby to mess
th ings up and deregulate it to
the 27-MHz "state of the art."

3. Some are saying that CW is
the oro-fashioned mode, cut
dated and dying. Well, I think we
are in for big revival. It Is not dy·
Ing; there are sti ll a number o f
stations that can not afford SSB
or more sophisticated rigs. and
they have to home-brew the ir
equipment. A CW rig is the
easiest thing to build. Now with
the explosion of computers, we
will see more and more opera
tors go ing ba ck 10 CW and away
from eu those li st undertakings.
We can perhaps standardize
one or two speeds on CW and let
the computers talk to each other
or to people. The wonderful
thing is that they are compati ble
and could be fU lly automated. It
also makes more sense 10 use
CW than AnY or ASCII, mainly
for Ihe possibility of co m
municating with those who have
only ears. The present state o f
the art al lows us to use tair ly
simple decoders and with the
proper fi ltering and stability of
today's rigs, il should be a
relatively easy thing . Not 10
mention that keyboards make
the CW mach ine quality perfect
and easy to use.

4. Coherent CW is making its
inroads and is offering another
about 12 dB 01 signal·to-nolse
advantage. This o ffers another
step 01Improvement. By narrow-

erate my wonderment toward
the impulse that caused the
05T editors to select this parti
cular letter out of the hundreds
which must arrive every month.
Perhaps It was their way of play·
ing "nevu's advocate" and they
hoped to provoke dialogue on
the subject. If this is so, then I
politely t ip my hat in their d irec
tion. For they have afforded me
an opportunity to express some
thoughts on it, 100.

I sincereiy trust that others
will have detected the sou r notes
in this masochist ic , sett-ttaqet
lating cantata of capi tulation to
our adversaries. And i hope that

Ing the bandwidth on the receiv
er, we are making more room on
the band; steucns are able to
get closer to each o ther.

5. There is a breed of opera
tors who are operat ing almost
exclusively on CW, away from
the lists, etc. You can't help but
feel much better when you tune
down be low the phone bands.
The o ld ham sp ir it sti ll lives
there.

6. Numbers c t expeditions
have found that they can work
the stuff much faster on CW
than on phone. Sound strange?
Not really. You can separate the
stations much better on CW,
especially when the pileups
tend to get very heavy. With all
those compressors adjusted for
20 dB of compression, there is
more crud on the band than
modulation. Somet imes they
can even manage to QAM their
own signals. You can quite often
hear t he background noise
louder than the actual opera
tor's voice.

So don't throw your key or
keyer away; whenever you feel
li ke it , give it a try. Bes ides, a
number o f countries and expeof
tlons operate only CWo So be
ready when you need that one.

One note to CW operators:
Some rigs have drive con trol on
the transmitter. It Is import ant to
set the level just below the point
where there Is no more Increase
in the transmitter power when
increasing the drive level. It may
seem that it does not metter.
since there is no more s ignal go
Ing out. It makes a big difference
on the signal quality; clicks and
wide signals start coming out o f
the transmitter and give you a
bad Image among the fraternity.

there will be a flood o f letters
wr itten to OSTIa belie the false
contentions of the writer. They
merit the condemnation of every
amateur who is Interested in
preserving ham radio and pro
tecting it from the sniping to
wh ich it is constantly exposed .
The very notion o f bowing our
heads submissively and failing
to fight against unfair antenna
sancllons shou ld be repugnant
to every amateur. We must not
allow ourselves to become sec
ond-class c itizens simply be
cause others happen to dislike
us or our chosen hobby. As the
o ld British motto puts it: Let
right prevail.

So be sensit ive to that level set
tlng and keep It clean!

Another note on the technical
side: Be aware 01 your frequen
cy . With the SSB rig s. good f il·
tering and s ing le signal recep
tion , it Is Important to know II
you are equivalent to USB or
LSB on the f ilter. This Is impcr
tant for Ihe receiver calibrat ion,
especially when you want 10
operate close to the band edge.
The best thing is to use the zero
beat frequency . Some rigs use
USB and some LSB lor CW, so
somet imes there could be over
one or two kHz difference .

It is a lso importan t 10 know
your transmitter o ffset on CWo
Most rigs have offset around 1
or 1.4 kHz. When you operate
transceive and you prefer tone
around 500 Hz, when you call
the stations you would be about
800 Hz or SO out. If he is using a
sharp CW filter, he might not
hear you , espec ially when the
bands are crowded (more lmccr
tant In a contest !). The best
th ing wilh the transceiver is to
use AIT with the receiver and o ff
set It In order 10 matcn the fre
quencies on receive and trans
mit. It Is not uncommon to f ind
some stat ions o ff frequency by
as much as 3 kHz. Most hard
core CW operators use a sepa
rate receiver/transm itter com
bination, and there you can tell
exact ly where you are . So if you
have a transceiver, it pays to ttnd
out where your signal Is on
transmit, and If it needs adjust
ment, most rigs can be adjusted
by trimming the CW transmit
offset capacitor.

Vince Thompson K5VT

Vince is a rea l de light for
those hard-core CW operators.
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Vince is making an extensive
lour through Alrica and has put
a number of very rare countries
on the air. He operates just
about exclusively CW and the
operat ion is first class. No
wonder, he belongs to the
FOC-the First Class Operators
Club. He is working them
last-thai means at high rates
and good high·speed CWo He
follows the propagation and
tries 10 adjust his operating
hours so he can satisfy just
about everybody who needs
him. He prefers the 15m band
and can be found around
018-025lrom the band edges. He
usually operates split, listening
from 1 to 6 kHz up. aSL cards go
to his home call, K5VT.

So far, Vince has put on the
air the following calls: 7P8CF.
90SVT , TN8VT, 9U5AV,
S79WHW, S9Ver. Next on his
program were supposed to be:
5V. 5U, TIa, and possibly others.

Bad tongues are saying that
Vince goes to see the licensing
officer who is ill. Being a doctor,
he "fixes" him and the rest is a
snap-a license in hand for an
otherwise inaccessible rare
country. HI.

Vince is doing an excellent
job and has to be congratulated
for true high-quality operating
and the choice of the countries
he has activated.

Some Tips

How does one catch Vince
and others that operate in a
similar style? Here are some
crude recipes:

First you tune across the
band and you usually spot the
big pileup. There is always a
reason lor that, so you can slart
looking for it. Most of the time,
that reason is that rare OX is
usually sitting a few (3·5) kHz
below the bottom edge 01 the
pileup. Then you have to start
tuning very slowly and carefully
to lind him. Slowly, because he
is usually coming back in short
bursts of calls and reports, and
you can very easily pass over
him. If you have a rotatable
antenna, It is also good to know
where is he coming from so you
can get enough signal for the
receiver if he is weak (like
VU7AN). Once you have lound
him and know who it is, half of
the work is done. If you need
him, then you have to do the
other half-work him.

The most effective way 01 oo
ing that is to lind out his
operating style or technique.

Where is he listening? Is he pick·
Ing the calls randomly at dil·
terent frequencies, or is he go·
ing up the band or down? Try to
find the stations he is working
and establish the pattern. Once
you know that, try to "tailgate"
the last guy worked on the tre
quency or just slightly up or
down. With a reasonable signal,
this Is usually the Quickest way
to work him. II is well worth
spending the time to find out the
pattern.

Or you can just piCk the fre·
quency and keep calling until he
finds you. It is almost equivalent
to the lottery , but it works, tOO.

This procedure, of course, ap
plies to Ihe split-frequency
operation, which most OXers do
use. Those that work on the
same frequency get usually
snowed under the never-ending
pileup, and nobody can even
hear them coming back to the
stations.

Another important thing is to
not call when someone is sene
Ing his report; be civilized and let
him complete the contact. Oth
erwise, you will drive the OX
away and nobody will get him. I
have heard Vince asking the
W6 .. for his report and not gel
it, because others just kept call
ing him. Alter a lew tries he gave
up and quit. Proper thing to do.

What a difference in working
our Japanese friends. If you ask
for a stations with a "J " in the
causrqn. only the one that has
the "J" in the suffix comes back,
not the whole of Japan! Whal
discipline and politeness! The
net result is that many stations
work the rare one and everybody
is happy. Can you get the same
result il you said: " QRZ w-eome
thing?" or " QRZ I-something?"
No way, everybody all of a sud
den forgets his call sign and ac
tually tries to convince the poor
OX that It is him that he has
heard. The result? Big mess.

So what will the good opere
tor do? He will th row in his
callsign once or twice and wait,
giving the OX a chance to come
back to somebody. Try it; it
works! But we all have todo it. II
we try to be the last one in the
pileup, then everybody wants
that and the result is a never
ending screaming pileup and
vanishing OX.

co ww OX CW Contest

This contest is a great oppcr
tunity to do some Ilshlng lor the
rare ones and brush up on the
rusty CW (oops, Morse code)

and also observe some operet
ing tr icks and tactics by the big
guns.

A number of rare expeditions
are being planned and one can
easily work his first 100 coun
tries on that weekend. It Is
always the last weekend in No
vember. Don 't forget to send the
log from the contest; sponsors
always appreciate that.

• • • • •

We are looking for some pre
tures and stories from the ex
peditions or any OX stations. So
please send pictures and a few
lines about yourself. Many are
curious to find out how you look
and what are you running.

• • • • •

OX NEWS

CEeX San Felix Island. This
very rare spot was to be ac
t ivated by WB1GDQ, N4CNL,
WB9AAO, SV1JG. WMX, and
possibly SVlIW. Apparently per
mission to operate has been
granted and the latest info was
that they should be starting
around OCtober 15th.

Juan Fernandez Island.
CE0ZAC and CE0ZAD, a YUOM
team, are on the island for about
three months, starting in sec
tember.

FB8WG Crozet Island. Ru
mored to be on around the 10th
of September by a group of
French operators.

HS1AMC Thailand. Apparent·
ly the bad news from there is
that amateur radio activity was
again suspended, so we will not
hear them for a while. HS0HS
operated during the CQ WW CW
contest.

Belize. A J9 prefiX will replace
the VP1 prefix.

W6S0TILX Luxembourg .
Please QSL via KA5CCO and not
via KA5CCD. Same fo r his coer
anon as W6S0T/3A.

59. Sao Tome Island. Ac·
uvateo by K5YT. Another opere
tor should be stationed there
very soon. If he obtains his
license, he snoute be active for
about two years.

UA1PAM Franz Josef Land.
Operator steve active around
14017 2OOOl. aSL via UK3SAB.

VE1AWSI1 Sable Island.
Mostly CW; QSL via W3HNK
(ran out of VE managers?).

VEIBU1 St. Paul Island. QSL
via W3HNK.

K9MKJVP2A and KN5NIVP2A
Antigua. All cards go via K9MK.
VP2MMR Montserrat. Operat·
ed by Dick Bash . Makes you
wonder jf he usecl his books to

get his license. It sounded more
like someone from the 27·MHz
crowd than the amateur. Hi. QSL
via KL7IHP.

VP8 South Orkneys. Stations
VP8ZR, Denis, QSL via G3KTJ,
VP2AJL Op. Ray aSL via Signey
Island. Stanley, Falkland Island,
and VPSAEV Bob. They are all
on Signey Island, quite frequent
lyon 15m around 21272.

VP9CB Bermuda. Please aSL
direct or via bureau to VP9CB
and not to VE3MPZNP9.

Andaman Islands. VU7 AN
showed up surprisingly. Signals
were very weak on the east
coast. VE3BMV Razor Beams
scored that one. Operation
mostly on 15m CW around
21095. QSL via VU2WTR.

VU7 Laccadives. JA group is
planning to operate before the
end of October.

XZ5A. XZ9A Burma. Still Quite
active and easy to work. They
are showing up on some lists,
but also operate "solo" and split
on 15 and 20m. Bad news from
the ARRL is Ihat apparently
those stations are not to be ac
cepted for the DXCC. Some
don' t care if the ARRL gives its
blessing; they simply work them
and collect the cards. It seems
strange that slat ions operatecl
by the nationals f rom the coun
try where they live are not con
sidered "kosher." Do I have to
send my license to Newington
so all those that worked me can
use my QSL cards for the OXCC
credit? I would think if there is
no doubt about the presence of
the station in that country, then
if should be OK. Operations by
comedians that ca n travel by
boat from NY to Antarctica in 5
hours shOuld be questioned.

IAeKM Sovereign Order 01
Malta. Apparently even after the
recommendation of the AARL
OX Advisory Committee, this
was not accepted as a separate
country. Another Muppet show?

3C1MM Equa torial Guinea.
Worked on CW early August.
aSL via EA1QF.

7Q7LW Malawi. Quite active,
mainly on 15m working lists and
solo (much faster). QSL cards
are being received and are good
for DXCC.

Top Ten Most Wanted Countries

According to The DX Bulletin
(K1TN), the list is: BY, VS9K, XZ,
ZA, VU Lac., VK~, 70, XU, FB8W,
VU7 An d. It looks like about two
or th ree can be easily blown off
that list before the year's end.
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HAM HELP
very much appreciated as I am
dreading the day the radio qu it s
and I have to work on II.

Carl Hattan KI BZU
PSC Box 6752

Patrick AFB FL 32925

Does anyone know where I
can get my Standard SR-C-1458
repaired?

Don Sywassink KnlO
4525 Paseo Arruza

Sis"_ Vista AZ 85635

I am looking for work In the
electronics field in the Knox
ville, Tennessee, area. Will be
ab le to start February 1, 1982.
My experience includes 20 years
working on transmitter and re
ceiver equipment from de to
GHz. I have an Extra c lass ama
teur license and First Class ra
d iotelephone license with radar
endorsement.

Herman F. Schnur
115 Intercept Awe.

North Charleston SC 29405

I have an R336JGRC26 Army
radio receiver made in sectem
ber o f 1951, with a tuning range
o f 1.5-16 MHz.

I would like to convert this
unit to an rf generator, '0'10, or
heterodyne exciter. I hope
someone may be able to help
me. Any inlormation you can
give will be greatly appreciated.

Kevin Neal
Rte. A, Box 221A
FlippIn AR 72634

I am in need of help to repai r a
Canadian No. 19fMK III wireless
HF surplus transceiver. The tun
ing d ial is jammed. Any MK I, MK
II, and MK III units for spare
parts are needed. Also, any con
vers ion Info and manuals are
needed. Please write and lei me
know what you 've got. I'll reim
burse printing and postage ex
penses. Thank you.

Jim Mlyagawa WD8NRG
1529 Woodland

Portage MI 49002

I am In need of the manual
and schematics lor the Collins
KW5-1 transm itter and eesocr
ated power supply. I will g ladly
pay for reasonalbe reproduc t ion
and shipping costs.

John C. Lane WA8VEU
2400 Gannon Rd.
Howell MI 43843

I need a manual on the AM
1955AfGRC amcnuer-ccnverter
wh ich o perates on 600-1000
MHz, as well as a manual on
the RP·119IGPH signa l data
reproducer.

Roy W. Johne W9NNM
201 West " A" St reet (4)
Iron Mountain MI 49801

I need a little help getting a
manual tor tnewnson T·1402SM
hand·held transceiver. I would
a lso like the sheel on the touch
tone pad and the T·15-NC drop
in charger.

I will gladly pay all copy costs
and postage. I have copying te 
cnrtres available.

Any help you can give will be

I need a schematic and any
other information I can get lor a
Monsanto ccunterrttmer (Model
101-8). I will pay lor ecnemat
ie/manual (or copy) or I can copy
and return orig inal. Thank you .

Nichol.. Santillo
Box 22, RD 1

Sycamore PA 15364

I need a mixer co il for an
HQ·170 Hammarlund rece iver
top s lug 455 kHz and bottom
slug 3035 kHz. I am repa iring the
receiver for a man with M.S. and
any help would be apprec iated.

Jon Andrews WA2YVL
PO Box 222

Greenlawn NY 11740-0222
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-
William Tucker W4FX[
1965 S. Ocean t», 15-G
Hallandale FL 33009

Cartography for Kerchunkers
- making repeater maps

Fig. 1. Sectionalized Jis t of repeaters.
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JAX
6040-6640
6130-6730
6160-6760
6205-6805
6250-6850
6280-6880
7645-7045
7690-7090
7795-7195
7900-7300
7990-7390

NICEVILLE
6130-6730

PAHOKEE
4650-5250

PLANTATION
4770-5J70
6190-6790
7930-7330

SANFORD
6130-6730

SEBRING
7870-7270

FT . LAUD
4510-5110
4630-5230
6310-6910
6J55-6955
6430 -7030
76)0-7030

GAI NESVI LLE
6190-6790
6220-6820
6)10-6910

CLERMONT
6295-6895
7780-7180

COCOA BCH
6430-7030

DAYTONA BCH
7750-7150
7840-7240
HALLANDALE

6250-6850

JUPITER
6025-6625

LAKE CITY
7750-7150

LARGO
6370-6970

MELBOURNE
6010-6610
6250-6850
6J85-6985

PALATKA
7660-7060
79JO-7JJO

ORLANDO
6040-6640
6100-6700
6130-6730
6160-6760
6220-6820
7720-7120
7825-7225
7990-7390

TAMPA
4890-5490
6160-6760
6190-6790
62J5-68J5
6265-6865
7630-7030
7705-7105
7750-7150
7810-7210
7840-7240
7945-7J45
7975-7J75

COCOA
6280-6880

CRESTVIEW
6430-7460

DISNEY WLD
7900-7300

HOLLYWOOD
6085-6685
6J85-6985

KEY WEST
6340-6940

LAKE PLACID
6445-7045
7645-7045
LECANTO

6J55-6955

MILTON
6100-6700

OCALA
6010-6610

PERRY
6370-6970

PE NSACOLA
4510-5110
6160-6760
6250-6850
7750-7150
7930-7330

SINGER ISLD
4570-5170
7765-7165

ST. PETE
4850-5450
6)10-6910
71$00-7000
7660=7060
7915-7J15
7960-7J60

ARCADIA
7675-7075

BRADENTON
6010-6610
6220-6820

CRYSTAL iUV
7870-7270

EUSTIS
7855 -7255

FT. MYERS
6190-6790
6280-6880

LAKELAND
4690-5290
48)0-54)0
6085-6685

LIVE OAK
6)40-6940

NA PLES
6070-6670

OKEECHOBEE
7795-7195

PLANT CITY
4560-5160
4870-5470

SARASOTA
45)0-51)0
6130-67)0

RUSKIN
7705-7105

ST .CLOUD
6190-6790

W. PALM BCH
6070-6670
6145-6745
6280-6880
7960-7J60

VERO BCH
6040-6640

BELLE GLADE
4850- 5450
7600-7000

BROOKSV ILLE
6115-6715

DELAND
7960-7360

FERNANDI NA
6010-6610

FT .PIERCE
61)0-6730
7810-7210

LAKE WALES
79JO-7JJO
LAKE WORTH
7885-7285

MARIANNA
6070-6670

N. P. RIC HY
6025-6625
6070-6670

ORANGE PK
6070-6670

PANAMA CITY
6340-6940
7990-7390

POMPANO BCH
6010-6610

SAN ANTONI O
6280-6880

TICE
6115-6715

TI TUSVILLE
6070-6670
6)10-6910
6370-6970

WI NTERHAVEN
6055 -6655

BOC A RATON
6220-6820

BRANDON
7765-7165
7990-7390

DEERFLD BCH
7720-7120

DEFUNI AK SPR
7720-7120

IT . WALTON B
6190-6790
6280-6880
7600-7000

A few years ago, on one
of several trips to New

Je rsey to visit with our
child ren a nd grandchildre n,
I found m yself with a
m icro pho ne in one hand. a
repea te r manual on my lap,
and my dear wife, Janet,
struggling with a large road
map trying to pinpoint the
location of Podunk Hollow
where there was supposed
to be a repeater on .1bf.76.
"The re must be an easier
way!" I thought.

Before making the next
tr ip, I made up repeater
maps for each state I would
be passing through, by
marki ng repeater t req uen
cies dir ectl y on the map at
thei r exact locations. In this
ma nner, I could determi ne
whether or not I was within
range of the various repea t
e rs and operate according
ly. Two-meter mobile oper
a tion then became a real
pleasure.

Repeater maps can be
made up in severa l ways us
mg s t a ndar d- st z e ro a d
maps. Depending on the
number of repeaters at a
given loca t ion, sufficient
space o n the map can be
covered wit h typist's white
correction fluid and. when
d ry, repeate r frequencies
can be nea tly inscribed on
top by hand . A black, felt
tip pen can then be used to
provide an outline of the
white area to greatly im
pro ve visib ility . Anothe r
method IS simply to use



Fig. 2. Repeater map of Florida.

white paper sections cut to
size as paste-ens at repeater
locat ions on which frequen
cies are insc ribed .

I recent ly made up a
repe ater map of Florida
(Fig. 2) w hic h is bei ng
distributed by Florida Skip,
an int ra sta te, non-profit
month ly pu bfic atton .r A
handy 11" X 17" si ze, it is
printed o n a heavy, pa le
green, 6O-weight paper. (It
was to be disp layed in that
size as a center-fold spread
in Florida Skip o n mu ch
lighter white paper.)

The map was con
structed using an l l" x 17"
state map put o ut by auto
renta l firms. After a thor
ough study of the various
repeater manua ls and the
late s t Re pea te r Cou nc il
list ings, a req uest was made
to all trustees to send me
up-to-date info rm a t io n
about thei r repeaters as to
co rrect fr equ en cies a nd
locatio n. I then typed a sec
tionalized Jist of Florida
repeaters (excluding closed
repeaters) on 8 % " X 11 "
white bond paper, using a
typewr ite r with a carbon
ribbon for good reproduc
tion cla rity. (More than one
sheet was required to li st all
the repeaters. Fig. 1 is a
reproduction at 69% of its
o riginal size.I

The typewritten sheet
was t hen pho tos tat ic aJly
reduced to 40 % of it s
origi nal size so that the sec
tions could be cut out and
pasted directly o n the ma p.
Afte r a ca reful paste-up, a
black felt-tip pen was used
to outl ine the white areas .
Because blue a reas such as
the ocean and lakes do not
reproduce too well in black
a nd white, the enti re state
as well as the larger lakes
were out lined in black to
pro vide bette r reprodu c
tion .

The repea ter li st ing ac
cording to freq uen cy also
was typed on BV)" X 11"
white bond pape r and
red uced to 40% . This list
has p rove n to be ve ry

usefu l, especially with the
ne w two-mete r rigs wit h
scanning capabilities. Afte r
the e ntire paste-up has been
completed, the rest is up to
your loca l printer.

This repeater ma p has

FLORI DA REPEATER fIto\ P

"BI LL TUCKER W4PXE
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been very enthusiastically
re ceived in Florida a nd
probab ly would be much
welcomed in othe r states. It
is indeed a worthwhile proj
ect fo r an active two-meter
re peater club.•

Reference

1. Map available fo r $.25 and a
bustness-stze SASE I rom Andy
Clark W4IYT. Editor, Florida
Sk ip , PO Box SOl , Miami
Springs Fl 33166.
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Ceorge M . Ewmg WAS\'Hf
PO Box 502
Cheboyg.1n MI 49721

Ten-Meter Lunch Hour
- ham radio for school kids

Students listening to another schoof station in Fforida. The poster at the left fisted license
requirements and privileges.

M arch has always been
a bleak time of year

for schoo l kids in northern
Michigan. Christmas vaca
tion is long past and Easter
break is st ill severa l weeks
in the dim future. Once the
c raziness of basketba ll
tou rna ments is ove r, t here
is little to do but study.
stare at giant snowdrifts
that half-cover the win
dows. and daydream of

sp ring . Ou r h igh-school
librarian, in a va liant effo rt
to cheer up a blah facu lty
and student body with any
sort of co lo rful diversion,
was recruiting displays to
liven up the big glass cases
around the sun ken main
fl oor read ing room .

I had had a ham rad io
display the year before that
had met with quite a bit of
st ud e nt interest . and I

reso lved to try agai n. Along
with the usual OSCAR pic
tures , photos of exotic DX
islands, and fancy equip
ment, I planned to include
some simple, low-cost gear
that the average ninth-- or
tenth-grade r with a part
t ime job and a modest bud
get cou ld rea listica lly af
ford . From years of ex
perience working with teen
agers. I've found that next

to pro blems with t he code,
the one th in g tha t tends to
d iscourage young people
interested in amateur rad io
is the perceived high cost of
the equipment .

Experienced hams know
that it is perfect ly possi ble
fo r a beginner to get on the
a ir fo r little or no cash
o ut lay, using used or bor
rowed gear, surplus. or even
home-brew rigs (with a little
friend ly coaching from a
mo re advanced bu ild er).
but the schoo l kid just sta rt
ing out doesn't realize thi s.
He or she sees the ads in the
magaz ines for rigs costing
ktlobucks - plus nceboxes.
kilowatt amplifiers, beams,
towers, and e labo rate satel
l it e insta ll ations . The
ave rage kid knows how
much money the dealers
are asking for fancy CBgear
and tends to assume that
ha m gea r, with its greate r
power. range. and number
of "channe ls." must cost
proportionately more.

The di splay case was pre
pa red with equip ment .
book s. photos. and maga
zine art icles to be changed
weekly and new mate rial
rota ted in fo r a six weeks
period. An attempt was
made to include as much
sim p le. ho me-b rew. and
lo w-co s t e qui p ment as
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Ned Workman. yearbook advisor and old Arm y radio
operator, impresses everybody with high speed CW copy.
Since this was taken, he has become KABKQY.

-

II

-.

•

- -

ea rpho nes. Outside, in the
enclosed co u rtya rd that
was the only possible a n
te nna site , we rai sed a
make sh ift 24-foot T-m ast
made of 1 x 4 lumber
nailed together and painted

1,o)IOE Wo ,Q.I'"

I

Touchy tuning, bu t that rare DX is still hanging in there.

Th is display was changed every few days, with an e ffort to
include as much home-brew and low-cost gear as possible.
Students marked DX contacts on the world map as the y
were made.

frequency co unte r to check
up o n the ca libration and
keep us in the band. a nd a
la rge hi-f speake r so that
class groups could follow
the QSOs without straining
the ir ears o r having to sha re

sle of se tti ng up and string
ing lo ng co ax run s out of
the way o f the students who
had to be abl e to use the
libra ry du ring re gu l ar
school hours .

After c on siderabl e
thought. I came up wit h
what seemed to be a more
practical plan. High-power
SSB on the 20- or 15-me te r
phone bands wasn't the an
swer. We'd no doubt make
contacts, but the whole
p oint of showing what
cou ld be accompl ished
with inexpensive gear and
modest power would be
spo iled Daytime in Ma rch
was just about the peak of
the season for 10 meters,
and there was more and
more low-power AM gear
on the air now, thanks to all
t he CB convers ions, An
8-foot vert ical cou ld be
ra ised above the su rround
ing metal-framed buildings
and s ho u ld give good
re sults . The good a ud io
qua lity of AM would be
easier for the students to
foll ow, as many had had
trouble with the highl y
co mpressed, filtered, and
often QR M-b lessed voices
in the pileups on 20.

The final installation in
cluded the DX-60B and vfo.
the lafayette receiver, an
swr bridge, a home-buil t kit

possible . Along wit h the
other gea r, a complete
Novice station was la id out,
co nsisting of a Heathkit OX
6O B, HC-10 vfo. and la
fayette HA-63 receiver.

This di splay hadn 't been
in the case for more than a
few m in utes before re
quests from students an d
faculty members began
com ing in: Why not take
the gear out of the glass
case and actually put it on
the a ir, perha ps d uri ng
lunch hour o r after schoo l?

I promised to take the
matter under co nside ra t ion
and then sa t down to thi nk
it over. The re were some
potential problems. I had
tried an operating d isplay
two yea rs before with the
help of a co uple of other
a rea amateurs, but with
mixed results. Because of
seve re antenna limitations
imposed by the location in
the building, we had been
limited pretty muc h to
operating with a sma ll ver
tic a l antenna on twenty
meters. A barefoot trans
ce ive r with a less than idea l
ante nna had left us wit h a
dearth of contacts, espe
cia lly on phone. The stu
dents had enjoyed the dis
play, but the results were
less than exci ting and ha rd
ly seemed to jus t ify the has-
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The antenna. The ground in this inner courtyard was five or
six feet below outside ground level.

"No w, where the heck is Victoria, Texas, anyway?"

. ' -

missed as a resu lt. CW was
also rather d isappo inting,
although a few contacts o n
10 were made, and we load
ed up the coax and ground
radials with a random-wi re
antenna tuner and man
aged to work a few Novices
on 40 and 15 meters. The
other disappointment was
that we were unable to hear
any OSCAR passes, a l
though severa l attempts
were made.

On the positive side,
everybody's winter blahs
we re tempo ra rily inter
rupted, and enough interest
was raised so that several
students expressed interest
in getting a Novice ticket.
The community enrichment
night school decided to of
fer a licensing class that
spring, with eight or ten
people ready to sign up.

I have no doubts but that
the pro ject was a worth
while one, and the library
staff agreed-despite the
noise and cables strung
arou nd the roo m. Al l the
ham-related mate rials were
checked out from the li
brary and remained in high
demand for a long time
afte r the lunch-hour station
first went o n the ai r.•

-:

Overall. the project was
a re so u n d in g success .
though t here were minor
d isappointments. The old
rece ive r, wh ile performing
admirably on AM, was too
touchy to tune SSB and CW
sat isfactor ily, and m uch
good OX may have been

dent interest were a lo ng
(1-ho ur-pl us) rag-chew with
another high sc hool student
in Florida operating a
school station (the W4 flat
ly refused to bel ieve the
nine-foot snowbanks t he
Michigan kids were desc rib
ing) and another lo ng visit
with a G3 in lancashire.
That particu lar day. the
sc hool was celeb rating a
1950s revival fo r a year
book benefit dance, and
the students were all in bob
by sox and Fonz ie jackets.
The English ha m was an old
rock-and-rol l fan from the
50s. and he kept the kids in
terested with tales of a re
cent Bill Haley concert,
British rock concerts, and
socce r riots. The yea rbook
advisor amazed everybody
by copying high speed CW
with his trusty layout pen
cil; he had to switch to a
typewriter fo r copy over 35
wpm, however!

• •

in te n over nine; then he
was drowned out by severa l
OX stat ions speaking Span
ish. and the fun was on.

In all , we made about
two hund red contacts and
spent a lot of tim e eaves
dropping o n as many more.
A couple dozen of these
were OX on AM, including
Zagreb, Ham burg, the Ca
nal Zone, and severa l from
Crea t Br it ai n . Th is is
nothing compared to what
a serious OX station would
do in a contest, of course,
bu t it was fe lt that a leisure
ly, rag-chewing approach
would be more interest ing
to the students than just
t radi ng signal reports for a
Q SL. Big world and No rth
America n maps were kept
posted on the wall and on
the operating table, with
callsign d ist ricts ma rked off
with felt markers o n plastic
ove rlays. New states an d all
OX contacts were marked
on the maps with little discs
of fluorescent o range paper
donated by the librarian.

The high poin ts of stu-

with the sc hoo l colors. An
8-foot a luminu m tu be was
the V. -wave vertica l radia
tor. with three wire radials
also serving as guys . With
the addit ion of a piece of
wooden dowel, the entire
rad iating pa rt of the anten
na was above roof leve l. al 
though a three-story metal
gym to the south might
block some of the best OX.

Since my school prepar
ation period overlapped
with the three half-hour
lunch periods. I would be
able to be in the library over
a 9O-min ute per iod each
day between 1130 and 1300
local time. just about right
fo r the skip to be in on ten.

The first day's o perating
began with a fifteen-minute
dead spot. when there was
nothing to be heard on the
band but fluo rescent lights
and the arc welders in the
metal shop class down the
hal l. But a minut e or two
later. there was a guy in
New Mexico ca ll ing CQ mo
bile, his bliste ring 3-Watt
converted CB rig booming
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HAM HELP

YOUR CALL OR NAME IN ATTR ACTIVE RA ISED PLEXI GLA S
LETTERS (SPECIFV BLACK OR WHITE l UP TO EIGHT WELDED
O N A BLUE . WHITE. BLACK . REO O R BROWN PL EX IGL AS
MOUNTIN G PLATE . OR CHOOSE TH E ATTRA CTIVE FL ECK
MOUNTING PLATE; SELECT FR OM REO. GR EE N. GOLO. BLUE
OR SIL VER COLOR ,
S TD VAN ,,pLAU $9.9~ ~ UC~PlAH, ADD $].OO UPS CHA HG~ $ 1 .9~

HU'V"' CHIIOIII~ f Il A "'~ - $2." l ' HOU II DH'Vfll ~

OELU_f CHROM E FR"''''E . $ 1 ."
_ SE"0 1!>ofOR1"'lC""AlOG _

3148 Dort Drive, .-85

Daylon, Ohio 45418

VE HICLE
CALL S IGN PLATE
_ WEATHERPROOF -

- DURABLE PLEXIGLAS -- -
- -

WA1AIC

BEEPER III The Profess ional Touch
Comes to Amateur Radio!.'H..-.. _,.........'___.. ..-.' -..__..

'-.""'-'._,..._-_......... ....• • ","" = 4'

. "'-> _ ....- '._-- .......,,_ .... ,.-.] .
"""-,.. """ .....'--,. .• Poo<o_ ... ...,.." __ '. '........
000< . .... """ _, ", _ ,_..... __..,....'.-..- .... ._-"'-..
-"''''~'''- ''-8 1>-3.1.; case. caDle. standafd . -p,n _ '

, _ _ " ~..A .-..·_ .., c_ -. ,*, _conne<: 0 ,........ __.._ "" _ '
8p·38: same as abo~e. ,.,ithoul con· . _ . _ _ _ ,

, S' - " ro'. .. , _ .nee O's _., , _ ",""" ' _ '. _ , , '"" ,_ , ,,. •
8p·JC: cucuu bo a.d only, Of • .". • H I:I>

cuetcm ins18l1a l iOn•. . . . 529 95 ppd .~.:c:.::::..::="'
All _ ......_"ltd and Clfry a lid ","y lim,lld ."fan.y . We
sh'p FIRST ClA.SSllNSURED and _ P'IlEPA ... ""'PPO"O In lhe U S, 0....,
mqu"'•• m~Jted OIIro 'uodente Pi.... Idd 5% " lee I• • Chtc~ or montY
O'OS' only

fIIfAXS C/lf:j INC.

I need schematics and manu
als (both operat ing and mainten
an ce) for the f ollow ing
equ ipment:
1. All tronics Howard Model "t,"
teletype converter;
2. Heathkit " r woer" ("Senlon
Harbor lunchbox '');
3. DEI signal monitor, Model
SM-7403;
4. Kleinschmidt TI76 and IT98
teletype equipment.

SSG Gary Kohtals WA7NTF
S + F ce., Box 918, USAISD

Ft. Devens MA 01433

the length of the wire elements.

Will iam P. Smith K3LF
RD lt2

Cold Spring Creamery Rd.
Doylestown PA 18901

I need info on mocrucetrcns.
hints , kinks, and improvements
which may be used on the Ra
dio Shack Model AX-l90 nem
band receiver.

John Dolan KA40XO
PO Box 651 T.S.

Greenville TN 3n43

I am in need 01 an assembly
manual for a Mosley Quad, Mod·
el MCQ-3B. In particular, I need

I need a schematic and/or
manual for a Central Electronics
Mull lphase (1 analyzer, Model
MM-2. I will copy and ret urn, eu
postage paid.

Marvin Moss W4UXJ
Box 28601

Atlanta GA 30328

Two·meter H.T. Amplifier Kit

UNSCRAMBLE

1398 Edwards Ave.
Lakewood, OH 44107

(216) 221·9500

1.5 wens in-20 oul
COR 8 NC In - 50-239 oul
small SQe 1-3/16 · K J.)< 4-112 ·
Class C or AS1

......59

ask about
OUf other
UHF & VHF
amplihef kilt

SCANNER ACCESSORIES
FREE LITERATURE

50H>23-6027

ONE. INC.• RT. 7. BX257 ~"

HOT SPRINGS. ARK. 71901

POLICE CODE

ORO ENGINEERING

When d iscussing rest period
st rategy, author NooP defined
" short co ntests" as those that
are 20 to 30 hours long. This
category shou ld a lso Include
the mlnl-contests-even those
as short as lour hours.
• aso party enthusiasts will be
pleased to know about sever
al new contests that can be add
ed to Table 1 of the article "con
t rolled Chaos," which appeared
in the October, 1981, issue.
A labama holds their event on
the fourth weekend In August;
out-of-state stations are reo
qu ired to send their state. The
second weekend should be re
served lor the New Mexico aso
Party. out-ot-etete contestants
need to relay a serial number
and their state.

Changes for Table 1 include
the date for the Alabama con
test ; it 's now scheduled for the
fourth weekend In August. You
can plan on working South Caro
lina stations the second week
end in March. Fina lly, the Ne·
braska square-off has been
moved to the fourth weekend o f
the month listed and Vermont's
aso Party Is now on the second
weekend of the month listed.

Tim Daniel N8RK
73 Magazine Statt

K"
Phone: " K6ZM one ch arlie East
Bay from WB6CEP, over"

The TR-9000's microproces
sor is not the 6500-based chip
men tioned in the August , 1981 ,
review. It Is a NEC 650C CMOS
microprocessor. This 4-bit de
vice features 80 inst ruct ions, a
zocc.byte x B-bit read-only
memory, and a 94-byte x a-btt
programmable memory. Th e
same Chip (wi th d ifferent ROM
memory) is used in Kenwood's
TR·2400 and TR·7800.

Paul Schmidt K9PS
Crane IN

several errors crept into the
september and October issues
of 73. Here they are:
• K7NZA's article, "That They
Might Commun icate," on pages
66-69 in the september, 1981,
Issue, incorrect ly refers to J . C.
Buck ner as a J . C. Betner. Our
apologies to Mr. Buckner.
• Contesters, beg inners and
experienced alike may want to
note several correct ions fo r
" The Contest Cookbook" which
appeared in the OCtober, 1981,
Issue. The correct Field Day ex
changes are:
cw: " K6ZM 1C EB de WB6CEP
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BREAKTHROUGHI
LOWER FOR ISOPOLE™ANTENNAS

The IsoPole nteona has the reputation for high quality, unique design and superior performance.
IsoPoles have become the "standard of performance" in VHF/UHF base station antennas.

The demand for IsaPola antennas has grown steadily since their introduction. To meet the demand, AEA
has installed an automated production line. We've actually improved the Quality of construction but most
importantly we have lowered production costs. This lower cost is now passed on to you with the price of
IsoPole antennas 20% lower.

The tscpcre is designed for ease of installation. You can customize your mounting by using low cost TV
masting up to 1Jf ' diameter. (Mast not supplied.} More than ever, the IsaPole is the logical choice for a
VHF.i UHF base station or repeater antenna.

The IsoPole antenna gives you exceptionally broad frequency coverage. You obtain maximum gain
attributable to the antenna's length, plus a zero angle of radiated power. The unique cone design (pat. pend.)
assures superior resistance to icing and I J=\M..------r I " i "

wind. IsoPole antennas are weather i'

proofed and made of top Quality compo- - -+ I - H '- ' ~ -----+ i •

nents, They use stainless steel hardware, ~"~~ I I + i I +'L i
Amphenol cpnnectors, corrosion resis- ~ ~ r. 'I ,:_. i 1_',', J ~ I 1 "I
tant aluminum alloys and a dielectricic s: - \ ~ T- .. I 1 - . \{ -r--, 7. .•:
material with excellent mechanical and :ii. r"'~. .JI " ~! ~ ~ !
electr ical properties. - - : ~ \.......· ~r - .,

Note the typ ical SWR plots for the " . " , ,1 "~-" 'f..>, ,,,;r ~ '1' ,.... 1' I " oj' '.IsoPole-1A4 and the new IsoPole-440. - _..:e.__ - - -::....:-
here is an IscPole antenna for 220 MHz also. See these fine antennas at your favonte dealer, or contact

Advanced Electronic Applications, Inc. AEAB I he
P,O. Box 2160, Lynnwood, WA 98036 r ngs you t
Call 206/ 775-7373 Breakthroughl
Prices and specifications subject to change without notice or obligation

s I «ee

Slale' ZIP__

ca"""'af! $2711 'ft_ (If'lly. US Il>I'Id"- FOteigfl S3!>'1 'ft only. US lunda..
73 MiIQ8ZI... . eo. 931 . F_~I'e NY 11737

All ChnSlmu g, lIl<lb5cnPloon5 _ beQln "" In J-.y 1982 issue

eaf of 73 Magazine roe Ctvtstmas (1 Y:":'~~2~5.:00~1;;::::::==J

Addtess _

CIIY:'===========:;~======~-==_=
Please enter a one year gilt ecnecnpncn to:
N. _

<:?dAGAZINE offers you
-more pages of articles monthly than any other amateur radio journal
-new products. reviews. construction projects
-and ways to save hundreds of dollars.

~<:?dAGAZINEoffers you a great way to say <:?dERRY GHRISTMAS.

What better way to say

<:?dERRY GHRISTMAS to:
-your friend
-your boss
-your business associate
-even your father-In-law
than with a subscription to CII' State ZlP_

19OdAGAZINE.
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SOCIAL EVENTS
Listings in this column are

provIded free of charge on a
space-ava ilab le ba s is . The
fOllowing in formation should be
included in every announce·
men t: sponsor, e vent . date.
time, p lace. ci ty. s ta le. admis
sion charge (if any), teatures ,
ta lk·in frequencies. and the
name 01 whom to contact for
further in fo rmation. Announce
ments must be received two
months prior to the month in
which the event takes place.

HICKSVILLE OH
NOV 1

The Defiance County Ama
teur Radio Club will hold the De
fiance County Hamfesl and Flea
Market on Sunday. November 1,
1981, from 8:00 am to 4:00 pm at
the Defiance County Ealr
grounds, Hicksville OH. Dorta 
tions are $1.50 in advance and
$2.00 at the gate. There will be
free parking, overnight camping
(October atsn, and trun k sales
space. Doors will be open for
setups at 4:00 pm on October
31st, and table spa ce will be
available. Fir st prize is a 2m
mobile. For hamfest inquiries
and table reservations, contact
Ed Ballard, Jr., WD8JVV, RR 1,
Roland Road, Sherwood OH
43556, or phone (419)-89S-4209.

SOUTH GREENSBURG PA
NOV 7

The Foothills ARC will ho ld Its
annual swap and shop on Satur
day, November 7, 1981 , at St.
Bruno ' s Church in South
Greensburg PA. Doors will be
open from 9:00 am untll3:oo pm.
Registration is $2.00 each or 3
for $5.00. All facilities are in
door. Ma in pr ize is a Kenwood
TS-530S HF rig. First pr ize is an
Icom IC·2A hand-held, Talk-in on
146.07/.67 and 146.52 s implex.
For ad vanced table reserve.
none. phone Chuck Hamman
WB3HZM at (412)-837·9194 after
5:00 pm.

SELLERSVILLE PA
NOV 8

The R.F. H ill ARC will hold its
5th annual hamfest on Novem
ber 8,1981 , in the Sellersville Na-

ncnat Guard Armory, sellersv ille
PA. Doors will open at 7:00 am
for sellers and 8:00 am for bUY
ers. There will be a grand prize,
door pr izes, refreshments, and
heat. Talk-in on .26/.88 and .52.
For further information , contact
A.F. Hil l ARC, Box 29, Co lmar PA
18915, or Chet Pierson K3TV,
Box 336, RFo 1, Greenlane PA
18054.

NORTH HAVEN CT
NOVa

The Southcentral Connecti 
cut Amateur Rad io Associat ion
will ho ld it s second annual Elec
tronics Flea Market on Sunday,
November 8, 1981, from 10:00
am to 4:00 pm indoors at the
North Haven Recreation center ,
Lins ley Street, North Haven CT.
Admission is $1 .00; ch ildren
under 12 will be admitted free
when accompanied by an adult.
Sellers may set up at 9:00 am;
spaces are $5.00. Refreshments
will be served and door prizes
wil l be awarded. Ta lk-in on
146.011.61 (W1GB). For informa
tio n about special arrange
ments for commerc ial exhibi
tors or for reservations (make
checks payable to SCARA), con
tact the Southcentral Connecti
cu t Amateur Radio Association,
PO Box 81 , North Haven CT
06473.

MASSILLON OH
NOVa

The Mass illon ARC will hold
us24th annual auct ion, Auction
lest '81,on Sunday, November 8,
1981, Irom 8:00 am to 4:00 pm at
the Massillon Knights of ccrcm
bu s Ha ll, Cherry Road, Massu
Ion OH. Tickets are $2.50 in au
vance or $3.00 at the door. The
flea market opens at 8:00 am
and dealer tables are $3.00 per
a-teet table. The auction, becm
ning at 11 :00 am, will include
prizes of a Kenwood TS·1 30S, a
Ten-Tec Argosy 515, and an
Icom IC·2A1. Door prizes will be
given away hourly. For further
information or table reserva
t ions, send an SASE to Sieve
Nevel W08MIJ, 1864 Massachu·
sett s Avenue SE, Massillon OH
44646.

NEWMARKET ONT CANADA
NOV 14

Th e York No rth Amateur
Radio Club will hold its f ifth an
nual flea market on Saturday,
November 14, 1981, at the New
market Community centre, New
market, Ontario. General edmts
ston is $1 .50, which includes a
door prize ticket. Admission for
exhibitors is $3.50 , which in·
etudes a door pr ize ticket and
one table. Add itional tables are
$2.00 each. The Ilea market will
run from 0800 to 1400 EST, but
the doors will be open earlier for
exh ibitors. Talk-in on 146.52
(VE3YNA) and 147.2251.825
(VE3YRC).

GRAND FORKS NO
NOV14

The annual FORX ARC Ham
lest and Banquet will be held on
November 14, 1981, beginning at
9:00 am. The A.V.T.I. and ban
quet will be at the Ramada Inn.
The registrat ion lee lor the ham
fest Is $2.00 and the banquet is
$7.50. Talk-in on 146.341146.94.
Contact W~BNR or KA"HDN,
or write WBlJBNR, Box 1638,
Grand Forks NO 58201.

STONE MOUNTAIN OA
NOV 14·15

The Allord Memorial Radio
Club, Inc., will hold its 9th an
nual Famventlon on Saturday
and Sunday, November 14-15,
1981, at the Stone Mountain Inn,
Stone Mountain GA. Act ivities
include dealer d i sp lays and
large flea market area. Reglstra·
tion is a $5.00 donation. Talk-in
on 146.161.76 and .52. For further
information , contact Carl
Nichols K4ZYK, Chairman, 1657
Flicker Drive, Jonesboro GA
30236; phone (404)-476-4515.

FORT WAYNE IN
NOV 15

The Allen County Amateur
Radio Technical Society, Inc.,
will ho ld the 9th annua l Fort
Wa yne Hamfest on November
15,1981 , from 8:00am to 4:00 pm
at the Allen County Memorial
Co li seum, Fort Wayne IN. Ad·
mission is $2.50 in advance or
$3.00 at the door, with ch ildren
11 yea rs o ld and under admitted
Iree. There will be a large flea
market , forums, and door pr izes.
The Coliseum charges a $1 .00

parking fee . Regu lar tables are
$6.00 each and premium tables
(on arena perimeter with cu rtain
backdrop, ac power, and per
sonal ettennom are $20.00. Talk·
in on 146.26/.68. For more infer
mation or pre-reg ist rat ion, wri te
Allen County Amateur Radio
Technical Society, Inc., At ten
tion: Hamfest Committee, PO
Box 10342, Fort Wayne IN
46851.

OAK PARK MI
NOV 29

The Oak Park High SChool
Electronics Club will hold their
12th annual Swap 'n Shop on
Sunday, september 29, 1981,
from 8;00 am to 4:00 pm at the
Oak Park High School, Oak Park
MI. There will be door pr izes and
refreshments. Adm issIon is
$1 .50 in advance; $2.00 at the
door. a-teet tables are $5.00 in
advance; $6.00 at the door. For
reservations or more informa
tion, send an SAS E to Herman
Gardner, Oak Park High School,
13701 Oak Park Boulevard, Oak
Park MI 48237, or phone {313r
968-2675.

FAIRSAULT MN
DEC 5

The Courage Center Handi
Ham System will hold its annual
winter namtest on Saturday, De
cember 5, 1981, at the Eagles
Olub, Fairbault MN. There will
be a flea market, a dinner at
noon, a program, and prizes. For
more information, contact Don
Franz W" FIT, 1114 Frank Ave
nue, Albert Lea MN 56007.

HAZEL PARK MI
DEC6

The 16th annual Hazel Park
Amateur Radio Club Swap &

ShOp will be held on Sunday, De
cember 6, 1981, at Hazel Park
High School , Hughes Street at
9'11 Mile Road, 1 mile east of
1·75, Hazel Park MI. Tickets are
$2.00 and tables are 75¢ per
loot. Doors will open at 8:00 with
the main prize drawing at 2:00
pm. There will be plenty of food
and free parking , plus hourly
door prizes. Grand prizes are in
c luded wi th the admission ttck
et. Talk-m on 146.52. For more in
format ion , send an SASE to
Jack Fie ld W8UPU, 1444 E.
Evelyn, Hazel Park Ml 48030.
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editorial by Wayne Green

W2NSD/1
HEYER SAY DIE
from page 8

strike holding our plane up tor
connections from the US. We'd
avoided the problem in the US
by driving 10 New York for the
flight instead of starting from
Boston or Manchest er, New
Hampsh ire, as we had first
planned. Despite the late arrival
hour, we were met at the airport
by a ham/computer contingent,
complete with my ham license
and an HT to use with the local
repealers. W2NSDfZS was on
the air!

The next morning, I woke up
and opened the curtains 01 the
notet room ... 10 lind myself in
the middle 01 a large city, ccm
plete with high.risa buildings. It
could have easily been Chicago
or Philadelphia. , checked in on
the 145.650 repeater and talked
with a bunch of wen-wraners. In
minutes, I was being visited by
Julius Lieberman ZS6AF. the
local ham store owner and Ken·
wood dealer. He brought up a
2400 HT, charger, and special
cube tap to fit the weird power
sockets.

The day started out with an
interview with the editor of
Computerweek, followed by an
interview for the local paper.
Then I recorded a tape to be
played over the ham network on
Sunday, since I would be out of
town at the time and might not
be able to call In on the country
wide net. In fact, I was flying at
the t ime o f the net , so the taping
was a good precaut ion.

In the afternoon , I visi ted
ZS6AF's shack and managed to
hook W2NSD /Z S up with
W2NSDIl in Peterborough ...
plus many more contacts
around the US and through
Europe. Then Sherry and I went
on to dinner with a computer
group, enjoying a banquet of
South African seafood.

With not a lot happening over
the weekend, Saturday was the
best time to take off for a couple
of days of new country vis iting.
Dave Sommerville, who runs
Rand Electronics, had arranged

the flight to Swaziland lor us.
We met our pilot and Cessna at
a nearby airport and then spent
an hour trying to get the plane
started . That wasn't c ri t ical in
Johannesburg, but what if the
plane turned stubborn in Swazi
land? The hope was for the bat
tery to charge up during the
flight.

It is difficult to build up a lo t of
confidence in a plane which
takes an hour to jump-start, so
perhaps we were a bit unsettled
when we finally took of! from
Johannesburg and headed to
wa rd Mbabane, the capita l of
Swaziland. I had my HT in one
hand talking with Dave as we
left and my camera in the other
taki ng pictures of Johannes
burg f rom the ai r. I soon was so
wrapped up in making contacts
through the various repeaters
and snapping pictures of the
farm country below that I forgot
about the plane problems.

When one thinks of Afrlca,
one normally thinks in terms of
dense forests, not f lat farmland
almost identical to our midwest.
Sou th Africa is a big country, so
they probably have so me to r
ests somewhere, but in the tri
angle I covered during the next
two days it was farmland, farms,
and small towns ... about 800
miles 01this.

With 12 million blacks and on
ly 4 million wtrrtee.t expected to
see some sign of bush-type vil
lages here and there instead of
the European (and American)
type of settlement. I didn't see
anything like that unti l I crossed
over into Swaziland. On the way
in, I discovered the Swaziland re
peater on 145.650 and contacted
306AX, the chap who issues li
censes for the country. He told
me they had my authorization
wailing for me and that it was all
okay fo r me to start signing
W2NSDI3D6 as soon as my
plane crossed the border. I kept
a sharp eye on the flying chart
and made him my first 306 con
tact as we went over the border.

Doug Goldman 3D6BG, the
proprie tor of the Smoky Moun-

tain Hotel, was waiting for us
when we landed. Not bad having
a hotel own ed by a ham . . . corn
crete with a nice ham station on
the premises. ThaI's a lot better
than carting a big suitcase full
o f ham gear 25,000 mi les ,
through customs people, and
paying about S5 a pound for
overweight now and then. Some
countries make you put up a
bond on ham gear which is more
than the value of the equipment.
to make sure you don't acciden
tally leave it behind when you
go.

The hotel is made up of a
group of small cottages, with a
central bui lding fo r the bar and
rest aurant . Not being much of a
drinker, I can't say about the
bar. but the food at the restaur
ant was right up there with some
o f the finest places I've visited.
Everything was superb! Doug,
who bum the place himself and
trained all of the help, is looking
fo r a buyer so he can travel and
take it easy lo r a while. Running
a hotel anywhere is difficult, but
in a small country li ke this there
are special problems ... such as
no people with any training at
all. He had to teach the locals
how to garden so he would have
frui t an d vegetab les fo r the
restaurant ... and so on.

The night life in Mbabane is at
one of the Holiday Inns. There
are three of them, wi th two be
ing right across the road from
each other. Two have casinos,
so we popped over there to see
the action. " The Devil and Miss
Jones" was playing ••• it seems
that su ch pictures are forbidden
in South Africa, as is gambling,
so the South Al ricans come to
Swaz iland for their gambling
and dirty movies. I dropped a
couple of dollars in the slots and
thought that was enough of a
donation for the well·belng of
the country.

The next morning, Doug took
us for a tour, showing us the
king 's palace and the cern
pound next to it where the king
lives with his 87 wives and 850
children in small naUve huts. I
got out of the car on a hillside to
take a picture 01 the palace and
was hassled by a truck driver
wh o stopped and wanted to
know from whom I had gotten
permission to take that picture.
Well, irs a pretty country, but I
really don't need hassles li ke
that.

The king , by the way, has
been in business for 70 years ...

the longest reigning monarch in
history. He 's still going st rong.

With that , we headed lor the
airport and my flight to l esotho.
I'll go into that a bit next month,
along with some pictures of the
trip.

DIGITAL TRANSMISSIONS

After all that fuss to get ASCII
legitim ized, perhaps it is time tor
the more experimentally minded
to get cracking on digital trans
missions. The more I think about
this .. . and talk about It ... the
more enthused I get. But ret's
move as quickly as we can to
9600 baud (murs?) and not hor se
arou nd wi th the slow stu ll.

Once we get these systems
going, we'll have a corking good
emergency system right there
wai ting lor us. The Idea for hav
ing emergency nets set up with
the net contro l polling the net
stations automatically, wai ling
for any t raffic to be sent dlgi.
tally, is exciting . With this sys
tern, we can interface the small
pocket computers with our rigs,
type in a message and its oesu
nation, and the rig will take over
when polled by net control,
dumping the message at 7300
words per minute .. . immediate
Iy forwarding it automatically to
the addressee. We could in
c rease our t raffic-handling
capab ili ties by a th ou sand
times or more.

The startup for this, as I men
t ioned last month, can be wi th
bulletin -board stations which
can be accessed over the air.
The caller would specify the
transmission speed, whether it
be 300,1200, or 9600 baud. The
RBB station would then send
the menu and wait for the re
sponse. This system is develop
ing rapidly via the telephone
these days and could just as
easily be implemented over the
air. Indeed, the gang here at
W2NSDl1 is wo rking on a pro]
ect to put an RBB service on . ..
probably on 14.100 MHz. .. just
above the RT group and below
the Canadian phone band.

To recap, the idea of a ABB
station is that when you call in,
you get a menu. l et 's say you
pick item #1 from the menu , OX
news. Then you would get a list
of the currently active rare OX
stations, thei r known operating
freq uencies and t imes, operator
name, QSl information . .. and
so on. Bulletin boards are two
way devices, so you would be
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able to add to the information il
you had any good DX news.

1'2 might be a status report on
Ihe retest FCC news. It might list
the dockets up for discussion
and the dates of reply, proposed
rule changes, and recen t FCC
rule changes which have been
implemented. 1'3 might be a
listing of hamlests and conven
t ions, with the usual information
on when, where, how much, who
10 contact, and so on. #4 could
be a list of coming contests,
wi th data on scoring , rules,
where to send logs, and so on,
#5 could be a place to list your
tentative contest scores for
comparison after a contest. iI6
could be a list 01 recent ceruu
cates announced, tl7 could be
satelli te schedules ... and so it
goes. At 9600 baud you can offer
a lot of service lor a lot 01 users
without running out of time.

For the lime being , I'd li ke to
encourage all of the experimen
taUon possible, complete with
reports and articles in 73 on the
resul ts. Without a lot of articles,
we are not going to be able to
generate the enthusiasm to
make this reatly work. By the
time we've published a couple
hundred articles, I think we'll
start seeing some ccmmer
clally.made digital gear appear
ing ... and the beg inning of a
whole new kind o f amateur
radio.

If you have any problem get
ting permission from the FCC
for experiments, please let me
know about it. As far as I know,
they've taken the lid off amateur
experimenting ... a very wet
come relie f after all these
restric tive years .. . and we are
again able to do some experi
menting and pioneering.

It took us about five years to
get FM and repeaters popular,
starling with the 73 Magazine
push in 1969... and the publish
ing of hundreds 01 articles, a
lot of books, symposiums all
around the country, and so on.
Perhaps in five years we will see
a similar change as a result of
digital communications.

HIGH SCHOOLS

As I pointed out to the people
in Brazil and South Africa, the
electronics techno logy o f any
country is directly proport ional
to the number 01 hams in that
country. This is why Japan is
getling so far ahead of us In
many technical areas these
days. They have over 500,000

amateurs ... the great propor
tion of whom are active. We
have a bit over 385,000 hams, of
whom perhaps 50% at the most
are active. So we have to sit here
and choose between Japanese
television sets, video recorders,
ham transceivers, HTs, ca lcula
tors , talking clocks, cameras ...
and so on.

The answer to the situation is
for us to get go ing with more
hams. I frank ly view this as an
emergency situation lor Ameri
ca. The FCC can help by provid
ing rules and a licensing sttua
non which will best encourage
the entry of new hams. The
ARRL can help by getting as
many clubs as possible to think
In terms of ham growth. We
need to get into a 33% growth
pattern, not the present 3% ...
or even the 11 % we had in the
1950s and up unt il the "incentive
licensing" disaster.

The best approach I see to
getting things going is to bite
the bullet as far as our rules are
concerned . .. and then move
ahead with our ham clubs and
get into every high school in the
country and spread the word.

After over 40 years of ham
ming, and publishing for 30 of
those years, I have to admit that
I stili don't really understand
what it Is about amateur radio
that grabs kids o f 14 and 15
years of age. I know that I was
excited about the ability to talk
with other people ... and that
working DX was kind of the uttt
mate thrill in this line, But I've
watched thousands of kids be
exposed to the same idea and
come away bored. What ;s it?
I've had It happen In my own
shack. A nearby school sent
over a batch 01 students in the
righ t age group. I put on the
sho w, wi th a few contacts wi th
Europe and Asia .. .and nine out
of the ten kids yawned and re
tired to another room where it
was less noisy. The tenth
couldn't be pried away wi th Ice
cream.

If we can ever discover what
the button is that gets pushed,
perhaps we can star t pushing
that button in all of the high
schools,

Why am I stressing the
ta-vear-cicsv Well, most of the
studies of ham licenses have
shown that about 50% of all
newcomers to amateur radio are
eit her 14or 15 years old. Further,
about 90% of these kids are
trapped for life, going into erec-

tromcs or communications later
on as a result of their interest. If
you read any magazines or
newspapers, you know tha t
Japan is way ahead of us in en
gineers and technicians ... and
unless we oo something about it
there will be no catching up.
Well, Japan has been pUShing
ham radio in their high scncors
for years and it may be no acci
dent that they are now ahead of
us in electronics technology.

The Japanese ham maga
zines run whole sections of pic
tures of high school club activi
ties. I wrote about this a lew
months ago and asked for some
pictures from our clubs to en
courage this type 01 deve lop
ment. I'm still wailing for the
fi rst picture. That tells me some
thing.

Ham clubs can work with high
schools to put on amateur radio
demonstrations. They can help
to set up clubs, with club mem
bers coming in to give talks and
theory discussions. They can in
vite the students to come to club
member stations to work some
OX, AT, and other ham interests.
With the present affluence of
kids .. . and the relatively low
cost of a ham station ... there
Isn't a lot of demand for c lub
stations any more.When I was a
kid, an AM phone stalion of any
power was a very expensive
matter. Hec k, the cheapest
crummiest ham receiver sold lor
$30 (about $450 in 1981 dollar
et tesj. r had a medium perfor
mance receiver and It ran me
about $1 ,350 in tcoey'e Monopo
ly money. 01 course, you had to
build your transmitter then ...
there weren't enough hams to
make it worthwhile to sell them
commercially (we had only
40,000 hams). But even a
modulation transformer for a
SOO·Watl ri g cost about $5,000 in
today's money. That 's why club
stations were popular then.

I'll be talking further with the
FCC about this situation .. .end
perhaps something can be done
to even get a word into the White
House about the need lor hams
as a genuine American emer
gency. 1f weco manage toget in
to another war. we don't want to
have to set up defense con
trac ts with Japan for our erec
trc nrcs equipment.

Just as a reminder . . ,per
haps timely in the face of the
" plain language rules" which
essentially delete any reference
to the reasons for amateur radio

to exist as a service . . .one of
the basic reasons lor amateur
radio, as stated in the old rules,
had to do wi th providing a group
of trained electronics people for
times of emergency. When Vfflll
came along, we had 50,000
hams and 80% of them went in·
to the armed services. Yes,80% .
Many of these hams went right
in to mili tary training schools to
teach civilians the bas ics 01
radio and radar. My class at the
Radio Materiel School on 'tree
sure Is land, as I have mentioned
before, had virtually 100% ham
instructors ... and a bunch of
hams in the classes. That was a
super school.

Well, we don't have a war
coming up ... 1 hope ... but we
do have economic warfare right
now and it Is going strong. This
is a war that we are losing. We
have al ready fallen so far behind
in our electronics troops (engi·
neers and technicians) that even
at a 33% growth rate of hams it
will take us unlit 1990 just 10
catch up to Japan.

AFRICA IN PERSPECTIVE

Having visited a number o f
African countries , .. and boned
up on most of the rest 01 them
through books, talks with hams
who have worked in them, or via
le tters from hams living in
them .. . 1 think I have a good
grasp of the overall situation. It
is not comforting .

In a great many of the coun
tries, you have an educational
situation which has no good
solution. After generations ...
hundreds 01 years . . .of tribal
living, where the women did
most of the work and the men
hunted now and then, there is a
strong resistance to either work
or education on the part of the
men,

The next problem Is one of
leadership . With educational
levels so low, there is not a lot of
communications between peo
ple and thus it is relatively easy
lor a small group to take over a
country. Once in power, they
have two main objectives ... to
stay In power and to get as
much out of it as quickly as
possible. In one country after
another, I've seen aid money
from other countries going into
the Swiss bank accounts of the
rulers and t heir c lose bud·
dies ... with tittle ever getling to
the people. The rulers have no
Incentive to make long-range
plans to help the country be-
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-
cause they know lheywill not be
around 10 reap the benefits.

This ts not a good situation
from the ham point of view be
cause if we are going to gel
hams in tnese countries, we are
going to have 10 start with rela
tive ly we ll -educated pea-

Larry Kahaner WB2NEL
PO Box 39103
Wa shington DC 20016

JUST ONE WORD

Like that sa lesman in the
movie " The Graduate," t just
want to say one word. No, not
plastics.

Deregu lat ion.
It's in the stars for ham rad io.
The FCC is on a hands-off

kick, not just for amateurs, but
for those In all other services:
broadcast, common carrier, CB,
marine, even business rad io.
The att itude change was inevit 
able, and I wish , could say it
stemmed from some great kar
mic enlightenment by the cern
mission. It didn 't. It ref lected the
FCC's only log ical response to
rapidly changi ng techno logy
and, to a lesser extent, a citizen
ry tired of petty rules.

Alone time, co ndi t io ns
forced the FCC to keep a close
watch on the airwaves. Unso
ph isticated rad io gear, splattery
transmitters, and unselective re
ceivers made everyone's life
miserable. Without meaning to
do so, co mmunicators and
broadcasters con tinually inter
fered with each other.

Then came the technology
boom. You pulled a switch and
talked. You twisted a dial and
your receiver picked up only one
s t a tion, el im inating th ose
around it. Your TV Sported auto
matic fine tuning . All that teen
nology forced the FCC to look at
things differently. Not lmmedt
ately, mind you, but the Com
mission did finally respond.

For instance, the FCC recent
ly ended the once necessary re
qu irement that a First Class Ii·
censee be on hand at a radio or
TV station. Unless you' re a
broadcast engineer who worked
like crazy to get his license,

pte ... and there are very few of
these. Then we are going to have
to try 10 interest these few peo
ple in amateur radio and spend
ing the time to get further educa
tion in electron ics ... all without
any help from the government.
Further, a ruling reg ime really
doesn't want a bunch of people

you'll have to agree that the
ticket realty isn 't necessary. You
turn the station on; you tu rn the
station off. The newer high-tech
nology transmitters rarely go
blooey anymore. No need to
watch it out of your eye corners.
And when major trouble occurs,
you call the serviceman. His
pocket beeper ferrets him out
quickly, even in the deepest,
darkest saloon.

The same goes lor tele
phones. AT&T convinced the
FCC that no one should be al
lowed to interconnect any de
vice-such as automat ic an
swerers or speed dialers-to
their telephone lines because it
would degrade the system. Only
Western Electric, Bell's sup
plier, knew how to build equip
ment good enough for the sa
cred network, said AT&T. The
FCC bought that argument for
quite a while until it finally real
ized that others could build stuff
just as technically ecomsncat
ed as Western Electric. It dereg·
utated that part of the common
carrier rules now permitting you
to connect equipment to your
telephone as long as It meets
certain specifications.

And while the FCC got ccm
fortable relaxing rules spurred
by technology, it embarked on
deregu lation not necessarily
caused by etate-ct-tne-ert ec
vencee. Radio broadcasters, for
example, don 't have 10 adhere
anymore to rules which pre.
scribe how much public service
t ime they must air each week or
how many commercials they
send each hour. It's now up to
each station.

Deregulation fever is spread
ing throughout amateur radi o.
Several years ago the FCC re
laxed ru les on log·keep ing,
mobile identi fications, and a
few other small Items. Everyone

who are able to have private
communicat ions because that
makes it 100 simple lor them to
plot 10 take over the country or
to organize terrorist acts.

Those of you who have been
reading my editorials for any
time know that I'm an optimist

seemed to like the changes ex
cept some old-timers and, tn
terestingly enough, some just
weaned hams. For reasons only
a PhD in sociology understands,
these people teet cozy with con.
emenens and revel in restraints.

No matter; deregulation is In
full swing, and a fust-rereaseo
FCC report gives us great in
sight Into where the deregula·
tlon future lies lor hams.

Now,l'm not much on govern.
ment reports. Sure, some of
them make fun reading, like the
GAO studies that show how
Congressmen pay two bucks lor
a haircut because their barber
shops are taxpayer subsidized.
But this Isn't always the case.
Most government reports reo
main dull and dry.

Not so with the FCC report
titled "Deregulating Persona l
and Amateur Radio ." It's from
the Office of Plans and Polic ies,
the closest thing the FCC has to
a think tank. They form projec
tions, ra ise questions, and sug·
gest Innovative, often rad ical
answers to old, crusty problems.

Keep In mind they didn't just
Issue a " report." That's too ba
nal for OPP. tt'e o ff ic iall y
dubbed a " work ing paper."

Despite the high·brow
moniker, it 's written simply, pre
sented so an FCC commtsslon
er can understand it . Although
authors Alex Felker and James
Brown warn that: " The opinion
expressed in this paper is the
authors'. They do not necessart
Iy reflect the policies or views of
the FCC or any other organiza
t ion or Individual," we know who
signs their checks. They're on
the same fl oor as the FCC
commissioners.

One 01 the main points of this
7o-page report is that the FCC
should eliminate minor ru les
partly because of new technolo
gy, partly because it would en
courage new technology.

The paper said: " A number of
regulations seem inconsistent
with the goals 01 the amateur
radio service. They probably no
longer serve any useful pur-

and that I try to think in terms of
solutions to problems. Well,
here's one where I have no solu
t ions. t see all but one or two
countries In Ahica (out of 57)go
ing downhill . . . away from civil i
zation . Thai doesn't provide
much of a prospect lor the
development of amateur radio.

poses either because of tech
nological advances or because
they were based in the first
place on overly pessimistic pre
dictions of trouble that might
arise. Although Individually
these regulations are not ser
ious constraints to goal
achievement, collectively their
impact mIght be slgnificanl."

For example, the authors sug
gested the FCC drop restric
tions on automatic repeaters.
They indicated that equipment
is reliable enough, and the state
ot-the-art advanced enough,
that any problem-such as a
stuck transmitter which so ter
rifies the FCC-could be han.
died with li ttle trouble.The pres
ent restriction , they said, pre
vents experimentation with
spectrum-efficient techniques
such as packet switching, erec
tronic mailboxes, and other dig
iter modes.

One reason the FCC dragged
its red-taped feet on allowing
hams to send ASCII was that it
couldn't monitor transmissions.
That argument never held water,
the paper suggested, because
hams are generally sert-recutet
Ing, and besides, the FCC hardly
listens anyway.

untcrtunateiy.tnat same con
cern still permeates the Com
mission. When the FCC met
earlier this year to discuss
whether hams should be al
lowed to use the new mode
known as spread spectrum,
Commissioner Abbott wash
burn, at first, objected. He said
that because the FCC couldn't
m onitor epreac -spectrum
transmissions, some hams
might operate illegally.

Fortunately, J im McKinney
(who was then Chiel o f the Fie ld
Operations Bureau, now Chief
of the Private Radio Bureau)
quelled his fears and said hams
could be trusted. Subsequently,
the Commission issued a notice
of Inquiry; comments are wel
comed and encouraged.

The report emphasized that
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the Commission bears reepon
sibility for s lo wi ng technical
progress. It stated: "II there is
c riticism of amateurs from not
being m ore t echn ically ad
vanced, it m ight be misdirected.
Perhaps one should p lace some
respon sibili ty on the regu la
tions, not the licensees. Sub
stant ially more regulatory !lexi
biJity than the service now has

would be desirable."
The report al so said that the

FCC shOuld relax ident ification
requirements to allow amateurs
greater opportuni ty in using new
modes without having to s ign on
and off in Morse code or vo ice.
Some other suggestions includ
ed giving Technicians expanded
privileges, establishing a digital
license (no Mor se code needed),

and permitting repeaters below
10 meters . In conclus ion, the
paper said : " It may be too much
to ask that regulat ion take
strong affirmative steps to de
velop new tech nologies and
o ther new approaches for per
sonal radio . It is not, however,
too much to ask that regulation
s imply not stand In the way o f
the new,"

The paper recommends that
the FCC remember one word.

Deregulat ion.

(Copies of the working paper
" Deregulating Personal and Am
ateur Aad io" are ava ilable from
the Off ice o f Public Affairs,
FCC, Room 227, 1919 M SI. N.W.,
Washington DC 20554: (202)-254·
7674.)

Marc I. Leavey, M.D. WA3AJR
4006 Win lee Road
Randallstown MD 21133

RTTY LOOP

.....

Fig. f . RTTY vs . SSTV.

keying , and req uires a beat fre·
quency oscillator (bfo) for recep
tion, just as receiving CW does.
That is all that RTTY position
means, that there is a bto pres
ent which can supply the miss
ing audio tones. It reatty says
nothing about the stabili ty of
the receiver, wh ich is vital to it s
use on ATTY, and assumes the
availability of AnY rece iving
equipment, such as a demccu!a
tor and printer.

The third question deals w ith
a matter o f confusing words, in
which confus ion Zacharias is
not alone. He asks what the d if·
terence is, o r relationsh ip be
tween, baud and Baudot. Let me
deal with the second word first .
Baudot is the common name for
the live-bit code we use on
RTTY. This code is more proper
ly called the Murray code, o r
even better. the International
Te legraph Alphabet No. 2. But
Baudot it has been fo r forty
years, and we t ry to go wit h the
tide.

Baud is an ent irely different
matter. Data t ransm ission is
measured in a speed related to
bits per second. That measure,
bits pe r secon d , i s c a l led
" baud." In the case of standard
ham-version 6O-wpm AnY, th at
is 45.45 baud. This derived from
the length of one data pulse, 22
ms. If one pulse is 22 ms, th en
there are 11.022 : 45.45 pulses
per second, o r baud. Simple, no?

Another newcomer, Avery Co
marow W40GK, from G reat
Fa lls, Virginia, writes of his
problems with FSK ve. AFSK tn
put to a sideband transmitter. If
you look at the spect rum of SSB

But, if you slow the scan rate
so that it takes, say, several
m inutes to cover the screen,
then you can slow the mocutat
ing waveform down accord ingly,
and with it reduce the band
w idth . That i s exactly what
SSTV does. By sending one p ic
ture every eight minutes, rather
than thirty per second. the moo
ulating frequency is reduced to
the point where It may be super
imposed upon an audio carr ier.
The carrier is then shilled in fre
quenc y in order to encode the
level of modulation, much as the
RnY signal is shifted. But here,
rather than being only on or o ff,
the frequency may vary any
where between the mark fre
quency, here defining a black
screen, and space, for white.

No w there are some prob
lems. For example, if you sent
an SSTV signal out and used a
ATTY si gnal to modulate the
carri er, you would be send ing
out a form of AnY In SSTV's
clothing . That scheme was de
scribed recently in 73 as a per
missible way to send ASCII o ver
the air before it was fully author
ized. But let's avoid the excep
tions and deal with the general
case, OK? For the sake of this
discussion, AnY is for send ing
text to a teleprinter and SSTV
sends p ictures to a TV monitor.
Fig . 1 Is an attempt to show the
mechanics o f this trans ition in
graph ic format.

Zacharias' next question re
lates that several shortwave re
ceivers have a AnY pos it ion on
their panels. He wonders what
that is for and if it Is usable on
AnY. Well, reca ll that we said
that ATTY is sent w ith audio
tones. If you put these aud io
tones into a well-designed side
band transmitter, what would
come out over the air wou ld be
an rf carrier, shifting in frequen
cy, exactly analogous to the
sh ift ing audio tones. Th is is
called FSK, o r frequency sh ift

four megahertz in bandwidth re
qu irements.

these exact frequencies may be
has been well def ined.

Looking at audio frequenc y
shift keying, an audio tone o f
2125 Hz is normally used as the
mark frequen cy. Durin g the
transm iss ion of one character,
the freq uency is abruptl y
changed, In step with the pat
tern of bits delinlng that char
acter, to the space frequency.
Using the long-standing stan
dard o f an 850-Hz shift, or differ
ence between mark and space,
this would yield a 2975-Hz tone
on space. These days, narrower
17G-Hz shift is used; in th is case,
t he space would be 2 125
+ 170 = 2295 Hz.

I realize that this is a very brief
explanation of redtcteretype.
but t he thing to keep in mind is
that the c arr i e r frequen c y
changes state abruptly from
mark to space and back again.
This sh ift is in tune with a bit
pattern that defines each cnar
acter to be sent.

Now, SSTV stand s for Stow
SCan Television, and, while it
also is sent by frequency sh ift
keying, it is an entirely d ifferent
animal. A television picture Is
produced by a scanning beam of
electrons sweepi ng across a
cathode ray tube, covering the
entire viewing su rface in one
thirtieth of a second. The jnten
sity of that beam is modulated
in order to produce a picture and
the fa ster the beam travels, the
faster the modulation must vary
in order to keep up, if you will,
with the t rave ling beam. A faster
beam thus requires a higher
modulating frequency, and corn.
mercial TV signals approach

,

It seems as thOugh interest in
AnY has never been h igher.
Maybe iI's the time of year:
maybe the computer revolution
has something to do with it . I
like to think that this column
played a signi fi cant ro le in the
introduction of AnY to hams
who m ight otherwise have
missed out on this great mode.
This month, I am going to re
spond to the large number of
newcomers whO have addressed
the quest ion of entry into AnY,
particularly using a computer o r
video-based terminal.

I have a letter here from
Zacharias Llangas, who reads
73 at his home In thessarcnu«.
Greece. He is interested in AnY
but has several questions re
garding AnY that help to il
lust rate some basic points.

Zacharias' first question asks
lor a definition of AnY and how
that differs f rom SSTV. I think
that the confusion In your mind
comes from the fact that both
modes are t ransmitted using
similar techniques. But there
the sim ilarit y ends. To beg in
with, let's look at RnY. Hadlote
letype, abbreviated RnY, Is a
method of encod ing data oe
scribing alphanumeric charac
ters by defining two d iscrete
states of a ca rr ier f requency.
Since each character Is defined
by a number of bits, five in the
case of Murray code and eight
with ASCII (which we shall drs
cuss later), and each bit may be
in one of two states-on or
o ff - so the frequency sh ift is
defined. The on state is termed
" mark" and the off state is
"space." Arbitrarily at first, and
later through legislation, what
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Two manual antenna tuners from Daiwa.

NEW PRODUCTS

•

t ransmitters being marketed,
you will quickly gain an appre
ciation of why AFSK is so popu
lar. Many 01 these rigs either
have sealed vIas or have circuits
difficult 10 shift and still main
tain stability. That makes a man
ufacturer of interfacing equip.
ment nervous. So, lor such a
manufacturer, the most straight
forward way 10 interface with
Ihe vast number of rigs oullhere
is to provide a signal that any
transmitter can accept-audio.
They assume, and you should
ensure, that any spurious emis
sions should be down fa r
enough so as 10be legal and not
cause trouble.

DAIWA ANTENNA TUNERS

Daiwa announces two manu
al antenna tuners for the ham
that refuses to compromise On
quality!

The CNW-518 is a lightweight,
rugged tuner rated at 2.5 kW
(PEP), 1 kW CW (50 % duty). It
will match unbalanced lines
from 10 to 250 Ohms impedance
and features 80- throug h
1O-meter coverage including the
new WARC bands. Attractive
styling and planetary gearing
provide opera ting ease and
pleasure. Insertion loss is less
than .5 dB.

The CNW·418 is rated at 500
Watts (PEP), 200 Walls CW, and
incorporates the same features

My advice Is thalli It is not 100
much work to directly frequency
shift your transmitter, do it. I
think the result s are better, and
there Is less chance of difficulty.
By the way, if you do use audio
tones, remember to use lower
sideband to transmit. Audio
tones are normally high space,
low mark. Using lower sideband
reverses this relationship into
the common FSK standard low
space, high mark. That means
that even on twenty, where up
per sideband voice prevails, use
lower for ATTY.

Avery asks another question
which Ithink the readers of this

as the CNW-518 except plane
tary gearing.

Both manual tuners feature
the unique Daiwa cross-needle
meter that shows forward pow
er, reflected power, and result
ant swr at a single glance. Maxi
mize your antenna system per
formance with these new Daiwa
tuners! For more information,
contact MCM Communications,
858 E. Congress Park Drive.
Centerville OH 45459. Reader
Service number 479.

MANHATIAN SORWARE'S
aso LOG

Manhattan Software's new
est release, aso LOG, will guar·
antee a reputation for a one-

column might be able to help
with. He is looking for objective
information on the HAL ST-6000
demodulator. Unable to f ind any
reviews on the TU, he is unwill
ing to buy it without some im
pression of the unit . Ali i can say
Is that the ST-6000 has a good
heritage, through the ST-6 line,
and that, examining the manual,
It looks like agoed demodulator.
I certainly would be interested in
hearing from users of t he
ST-6000, pro and con .

A lot of the information cov
ered this month is basic and en
try level. The need for more up
to-date material is strong, and

nomenal memory for amateur
radio operator users. When the
operator hears a ca llsign on the
air, he types It into his TR5-80,
and all the details of the last
contact with his fellow ham
flash onto the screen.Written by
a ham/computerist , the program
has won high praise from hams
who have tested it.

aso LOG remembers all the
details-call, name, OTH, date,
time, band, R$Ts, and notes on
the conversation and the con
tact's equipment. The 16K ver
sian holds 70 OSO records and
the 32K version holds 190. The
program dumps to tape, loads
from tape, and allows on-screen
review of all OSO records, up
dating of contact in formation,
editing, and delellon of ent ries.

Printou t is available, with
ca lls sorted by country and US
call area , in notebook format for
punching and retaining in a
3-ring binder. A disk version will

there is a new source for this tn
formation. Soon the 73 Bock
shop section of this magazine
will carry the announcement of
the New RTTY Handbook, about
to be published! Containing all
kinds o f c ircui ts and data, thi s
book covers the gamut of RTTY,
from circuit diagrams of mao
chines to computer programs
for operating ATTY on the air.
Watch for it!

Last December I covered
some gilt ideas for the RTTYer. 1
have received quite a lew com
men ts o n t hat; watch next
month for some more ideas
here, in RTTY Loop.

be available in the near future,
with Immediate random access
to OSOs in a disk file and with a
much larger capacity for storing
calls and OSOs. The cassette
version (16K or 32K) will run on
Model I or III and Is available
through dealers or direct from
Manhattan Software.

For more information, con
tact Manhattan Software, PO
Box 1063, Woodland Hills CA

9 1365. Reader service number
485.

SIMPLE TUNER

Simp le Tuner re e RTTY tuning
aid that uses an array of LEOs to
indicate the presence and the
frequency of audio tones. The
array is organized in 3 rows and
4 columns, each column indicat
ing a different frequency. The
fi rst column indicates 2125 Hz,
the second 2295 Hz, the third
2550 Hz, and the fourth indl·
ca tes 2975 Hz. The top and bet 
tom rows are used to show when
the tone is too low or too high.
and the cen ter row Indicates
"just right."

This ability to instantly Iden
ti fy 17o-Hz, 4250HZ, and 850-Hz
shifts, together wi th the ability
to see which way to lune your
rece iver, makes Simple Tuner a
tremendous asse t to any RTTY
station. Wi th practice, you can
usually tell whether the signal is
" rightside up" or " upside down."
Since hearing the tone Is not
necessary, deaf hams and those
wi th severe hearing loss can
now enjoy RnY.

Simple Tuner is completely
externa l 10 your TU and requires
only audio from your receiver
and a simple + SoV and ± 12-V
regu lated power suppiy. (II you
w ish , yo u can use ± 12-V
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MFJ·1 200 CW
COMPUTER INTERFACE

The new MFJ-1 200 CW corn
puter Interlace converts audio
from your receiver to TTL or
RS-232 so your computer can
" understand" it. II also lets your
computer key your transmitter.

When combined with a per
sonal computer and appropriate

-

Shack Desk Irom Ricker Equipm ent, Inc.

ESR24 Irom R.L. Drake.

I

For more information, con
tact R.L. Drake Company, 540
Richard Street, Miamisburg OH
45342. Reader Servi ce number
482.

splash-proof housing. Attractive
styling makes the ESR24 sun
able for commercial or private
ins tallations.

For further information, con
tact Ricker Equipment, Inc., PO
Box 12304, Fort Wayne, IN
46863; (2 19)-745-0825. Reader
Service number 488.

DRAKE ESR24

The ESR24 Earth Station Re
ceiver has been introduced by
the A.L Drake Company, Mtam
Isburg, Oh io. This 3.7-4.2 GHz
rece iver is designed lor satelli l e
television reception and tee
teres digital channel display,
preset and var iable audio sub
carrier selector, etc for stability,
and fu ll metering. For fns tatta
t ion versatility, the downcon
verter module (supplied) may be
mounted internally or at the
antenna. Accessories for the
ESR24 include a remote control ,
a remote tuning meter, and

The Shack Desk is made of
wood, wit h prefabricated up
rights and lumber shelves. The
shelves are edg e--g lued, solid
lumber designed to carry ham
gear weight loads, Inc lud ing
linear amplifiers. The standard
Shack Desk prov ides a desktop
30" deep by 36" wide, with 4
shelves above the desktop that
are 12" deep and 36" wide. A
second 18" -deep she lf 36" wide
under the desktop level provides
handy storage for reference ma
terial. All shelves are vert ica lly
adjustable on 2" centers lor
posrncn, InCluding the desktop
level.

The unit is completely open
cons truction at the sides and
back lor maximum air circula
tion. Shack Desk offers a line
solut ion to hams who are work
Ing under crowded conditions,
making It possible to go up
rather than to spread ou tward.

For hams with plenty of
space, the unit Is also available
42" wide or in doub le wide units
of 72" or 84" . An optional side
shelf unit may be attached to
the desk with 12"-deep shelves
top to bottom. These can be
used for addit ional equ ipment
and/or a technical library. Hams
with large equipment will appre
ciate the unit with deep desktop
and shelves-the upper shelves
are 18" deep and the desktop is
36" x 36" . Shack Desk is sold
unfinished with the particular
f in ish left up to the individual
user, but it is a simple job to put
a finish on any unit.

level more than any other unit on
the market.

CURTIS 8044B KEVER CHIP

Not all Morse operators real
ize there are two basic types of
iambic operation used In mod
ern electronic keyera. Type A, of
lered by the standard Curt is
8044, does not produce a follow
ing alternate element when a
squeeze is released during an
element (an element Is a dot or
dash). Type B, employed in key
ers from AEA, 'ren-rec, Nye,
Heath, and others, does pro
duce a following alternate ele-
ment after squeeze release. For
example, in a type A instrument,
squeeze release during the dah
in the let ter " A" will produce Just
the " A". In a type 8 unit, the
same action will produce an
" R". Si m ilar ly, In an " N" .
squeeze release during the dit
produces an " N" with type A
and a " K" with type B units.

In order to provide lor both
user groups, Curtis Electro De
vices has designed a new IC
called the 80448 (8044BM if the
speedmeter function Is includ
ed). Priced the same as the stan
dard 8044 (and 8044M), the new
chip is pin-for-pln compatible
and can be used In any ex isting
8044 socket (or 8043 socket with
slight modificat ions). Th is is
good news lor operators who
trained on the type B models.

For further Information. con
tact Curtis Electro Devices, Inc.,
Box 4090, Mounta in View CA
94040, or call (f I5)-494-7223.
Reader Service number 484.

unregulated il you use Simple
Tuner as a standalone unit.) The
circuit board measures 5" x
7.5". Simple Tuner is designed
to mount directly to the front
panel of a cabinet and Is com
pat ible with the "S5-20" bus.

After a year o f continuous use
and having shown this unit to
many hams and using their ln
put, we are convinced that Sim
ple Tuner represe nt s a real
breakthrough that can benefit
anyone active In RnY. For more
information , co nt ac t Inotek
Eng in eering, PO Box 110,
Spanish Fork UT 84660. Reader
Service number 478.

SHACK DESK FROM RICKER

Ricker Equipment, lnc., of
Fort Wayne, Indiana, has fn
trcducec a new and unique op
erating desk for use with ham
radio equipment and computers
called " Shack Desk." It makes
use 01 the space above desktop
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Complete Hemtrontcs VHF FM transceiver all on one PC board.

New MBA -RO from AEA.

170 73 Magazine . November, 1981

MMS1 MORSETALKER
TALKING CODE TUTOR

Microwave Modules Ltd . has
announced a new Morse code
tutor, the MMSl Morsetalker.
The Morsetalker is superior to
tapes because It offers instruc
tion tailored to an individual or
group's specific needs, yet it
doesn't require the presence of
an instructor.The Morsetalker is
a sign ificant departure from ear
Iier tutors in that it features a
voice synthesizer which pro 
vides talkback 01 the Morse
after transmission, allowing the
student to check his copy. lm
portantly , the Morsetalker
sends completely random code
groups, eliminating memonza
tlon.

Both beginner and expert are
provided for with three different
character group lengths-one
letter, five letters, or fifty letters
(in five-character bursts) before
talkback. Once the group is
sent, the speech synthesizer
" speaks" the ten ere it crevices
Iy sent in Morse code. For those
who no longer require speech
ta lkback, continuous Morse can
be sent.

there are six learning lev
era-aetters only: A·F, A·M, A·U.
A-I:, numbers only: 0-9; letters
and numbers: o-Z. Morse can be
sent at speeds between 2 and 20
wpm. At speeds below 12 wpm,
the Morsetalker employs the
Farnsworth method, with the
characters sent at 12 wpm and
lengthened spacing between
letters. A high·speed conversion
Is available that will send at
speeds between 12 and 48 wpm.

The MMS1 is housed in a dur
able drecast enclosure measur
ing 7·3/8" by 4-314" by 2·1116".
Circuitry includes two micropro-

Alan Chandler, said the MBA ln
corporates automatic speed
tracking, ensuring no loss of
copy due to rapid speed
changes in signal reception. He
said the MBA requires a 12 V dc
external power supply, making it
Ideally suitable for portable,
mobile, or fixed operation.

Lamb said the MBA reader is
an ideal t raining device because
it reinforces audio copy with
visual copy.

Specifications are subject to
change without notice orobliga
non. For more information, con
tact AEA, Inc., PO Box 2160,
Bldg a & P-2006 196th SW,
Lynnwood WA 98036. Reader
Service number 481 .

MBATM READER ONLY

C. Mike Lamb, President of
AEA, Inc., announced that his
lirm is introduc ing a reader for
Morse, Baudot, and ASCII oper
ation. Designated the MBA·RO
(reader only), he said it is a state
of -t he-art device using a
32-character vacuum tluores
cent alphanumeric display.
Lamb said the az-cnerecter dis
play allows lor up to five words
to bedlsplayed at one time. This
extended display is especially
useful during high-speed copy.

The equipment features In
clude speed capabilltiesol upto
99 wpm for CW copy, 50, 67, 75,
and 100 wpm for Baudot, and
ASCI I at l 10 and hand-typed 300
baud. The MBA's designer, Dr.

mode, and power on. Are·
verse/normal switch will invert
the output level to the computer
II desired. It operates on &9V de
or 110 V ec with the optional
MFJ-l309 ac supply.

The all aluminum cabinet Is
black and eggshell white and
measures 6" x 1-314" x 3" .

The MFJ-l200 is available
from MFJ Enterprises, Inc., PO
Box 494, Mississippi State MS
39762. Reader Service number
483.

NEW HAMTRONICS
VHF FM TRANSCEIVERS

Hamtronics, lnc., well known
for high quality FM transmitter,
receiver, and power amplif ier
modules, now has a complete
VHF FM transceiver all on one
PC board. The new model FM·5
transceiver kit is available lor
the 6m, 2m, and 220 MHz ham
bands and may also be used in
some countries on adjacent
commercial bands. It operates
on up to 5 channels at 10 Watts
output. The rece iver uses 10
poles of 1·1 filtering and dual
gate MOSFETs for superior se
lectivity and crossmod rejec
tion.

By mounting all components,
Including controls and heat
sinks, right on the main PC
board, construction is simpli
fied and cost is reduced. cect
nets, microphones, and crystals
are readily ava ilable as options.

For further Information, in
eluding a 4O-page catalog of all
Hamtronics kits, contact Ham·
tronics, Inc., 65F Maul Rd, Hilton
NY 14468, or phone (716)-392·
9430. (For overseas mailing ,
please send $2.00 or 5 IRCs.)
Reader Service number 480.

really works to clean out in
terference), shapes the signal ,
and finally converts the level of
the signal to TTL or RS-232 so
your computer can use it.

For transmitting CW, the
MFJ·l200 takes keyboard-gen
erated CW at TTL or RS-232 c ut
put levels from your computer
and drives high-voltage keying
circuits to key your tube or send
state transmitter (-300 V, 10
rnA max., + 300 V, 100 rnA max.).

The MFJ-l200 has 3 red LEOs
to indicate tuning, transmit

sollware, the MFJ-l200 can give
you a complete and versatile
CW keyboard/reader combina
tion.

For receiving CW, the MFJ
t200 processes the received CW
audio from your rig to provide a
clean ccmputer-ccmpatible TTL
or RS·232 leve l signal. The
MFJ·1200 limits the noise on in
coming CW signals, filters It to
remove interfering signals,
sends the desired signal
through a detection stage, post
filters the detected signal (this



The Astra C from Cubic.

cessors. two memory chips, and
a handful o f other res and semi
conductors. Jacks are available
lor an external speaker, tape
recorder, key, and power at 9 to
13.8 vol ts at 350 mAo For more
Informat ion, contac t Spectrum
In ternational, Inc., PO Box 1084,
Concord "-fA 0 1742. Reader Ser
vice number 487.

CUBIC ASTRO C
HF TRANSCEIVER

A new HF tra nsce iver is
available from Cubic Communi
ceucne. Priced and desi gned for
mili tary and com mercial use, it
should nevertheless be ideal for
nxoec ntrcnere and other hams
who demand a lot from their
equ ipment.

The Astro C Is lu lly synthe
sized and covers 1.8-30.0 MHz in
1()().Hz steps. Frequency selec
tion Is accomplished by a VAS
scanning system similar to that
on the Astro 150, keypad entry,
co mputer cont rol, or an acces
sory remote contro l. 100 memo
ry channels are available and
will st ore information on fre
quency, mode, sideband seiec-

t ion, fi lter bandwidth, and more.
Memory channels may be pro
grammed wh ile the radio is In
normal operation without dis
turb ing the frequency you are
actua lly operating on. A 24-hour
c lock is provided, and a IlIh lum
battery will keep It and the
memories alive independent of
external power for 10 years.

Modes available are full o r
semi break-In CW, SSB,ISB, AM,
AnY, and SSTV. The solid-state
f ina ls are rated fo r a 100% duty
cyc le and produce one hundred
Watts o f output In SSB and CW o
The re ceiver Includes such
amenities as f ilters for 2.4, 1.8,
and .5 kHz, as we ll as a 60kHz
filter for AM. A tunable notch
fil ter allows rejection of " tuner
uppers : ' Frequency stability is
claimed to be within .0001%, but
an external standard can be
used for greater stabili ty.

Wherever ham rad io takes
you, the Ast ro C should stand up
to it. It weighs in at a reasonable
42 pounds and measures 7 inch
es high by 17 Inches wide by 17
inches deep. Operating temper
ature range is from - 30 to 65

degrees C. It wilt withstand
shock and vibration to M IL-STD
810C. It is weatherproof to MIL
STD l 08E, and even the trent
panel speaker is waterproof.

Pricewlse, the Ast ro C is out
of reach lor most amateu rs, but
Cubic is working on a more rea
sonably priced ham vers ion thai
reta ins most of th e Astro c's
features to be ava ilable next

Spring. All ind ications are that
Cubic intends to playa promI
nen t ro le in the ham market,
bring ing to bear th e sophisticat 
ed technology used in their
mili tary and commerc ial equip.
ment. For more informat ion,
co nt ac t Cubic Communica
tions, 305 Airport Road, Ocean·
side CA 92054. Reader Service
num ber 486.

LETTERS

IKL7 SCHOLARSHIPS

We are read y. How about
you?- NBRK.

er into this interesting part o f
elect ronics. Your Ju ly issue with
the fine story and photos o f the
Turks & Carcos Island rnstaua
non of Coops was tops ...

Now ret's see a flood of TVRO
" how to " artic les-and wh ile
you are at it , how about some
2300 MHz antennas and down
converter constructi on articles?

Wilbur T. Golson W5CD
Balon Rouge LA

The An chorage Amateur Ba 
ere Club Is proud to announce
tha t it has established two
scholarships-one each at the
University of Alaska, Anchor
age, and at Anch orage Com
munity College. Each scnorer
ship is for $500lyear and will
cover tui tion and lees for two
semesters. The scholarship at
UAA is open to all applicants,
wi th preferent ial consideration
going to ham s or those active in
amateur radio. The one at ACC
is lik ewise unrestr icted, a t
though preference will be shown
fo r s tudents in e lectron ics
technology.

The c lub has recent ly estab-

1 ----'

IHAM HELP

Informat ion regardi ng the
sc holars hips to be award ed
next year will appear in the April
or May issues of the major ama
teur radio publicat ions.

Hugh A.. Turnbull W3ABC
College Par1l MD

I wish to express my thanks
fo r pulling my request for a
power supply and schematic for
a AN/PRL9 In your Ham Help
section. t was not aware of such
a servic e and I did not request it
to be done. I wa s surprised to
get a letter from Bob Bennett,
Las Cruces NM, te lling me of h is
power supply for a AN /PRL9. He
is going to send me the sene
mattes for It .

Since I'm not a ham, such a
help section is very handy to
have, espec ially to me. Again,
thanks fo r your interest.

Dick Howe
Wesleyville PA

1__-

IMEETING THE CHALLENGE I
Referrin g t o the T VR O

challenge (page 6, September):
Yes, by a ll means let's get deep.

• The Radio Club of America
Scholarship (S500)- Carl H .
Puckett KA7BWC, Great Fa lls
MT;
• The Edmund B. Redington
Memorial Scholarship ($500)
Craig S. Young KA5 BOU, Gretna
LA;
• The Young Ladies Rad io Lea
gue Schol arship ($300)-Clara
L. Muller KA2DYC, Amsterdam
NY.

Th ese schola rs hips were
open to all rad io amateurs nero
ing at least an FCC Genera l
c lass license or equivalent. This
year's applicat ions were re
ce ived from 29 st ates, the Dis
tr ict of Columbia, and Canada.
The Foundation is a nonprof it
organization represent ing tcrty
nine c lubs in Maryland, the Dis
t rict of Col umbia, and northern
Virgini a. It is devoted exclusive
ly 10 promoting the interest of
amateur radio and to the scien
tif ic , litera ry, and educat ion
al pursuits that advance the
purposes 01 the Amat eur Rad io
Service.

F.A.R. WINNERS

The Foundation For Amateur
Rad io has announced th e 1981
winners of the eight scholar
ships which it adm inist ers:
• The John W. Gore Memorial
Sch ola rs hip (S900) - Brlan D.
Miller KAlJDGT, Eng lewood CO;
• The Richard G. Chichester
Memoria l Scholarship (S350)
Al lyn A. Anderson WB7RVP,
Cove OR;
• The QCWA Silent Key Memor
ia l Scholarship ($500)-Stephen
Ketler WA 1FW A, West Bridge
water MA;
• The QCWA Silent Key Me
morial Scho la rsh ip ($500) 
Gary Myers WA2CUN, Skaneat
eles NY;

from page 73

tha t the more things change the
more they stay the same. . . and
the beefs don 't Change either.
Tslf. I say ba lderdash 10 your
sad fis t of woes.-Wayne.

1 1
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lished a special scholarsh ip ac
count, with the intent of perman
ently endowing the scholarship
program. At this time, most of
the funds come out o f the gener
al operat ing budget 0 1 the club.
We would like to change that so
the interest earned on a special
account will cover scholarship
co sts and have moved toward
that objective. While the club
members are juStly proud of this

accomplishment , we would like
to invite others to jo in us in this
worthy cause, Any donations reo
ceweo will be placed in th e
scholarship account and the m
terest earned from the account
will help provide coneae-revet
education to young people,

The AARC cordially invites
you to join us in this ellort. Other
c lubs might want to help us or

even to establish such a senor
arsmo of their own. Individual
hams may want to cont ribute to
their local club programs or
even to the program here in An
chorage. In any case, the cost is
small, but the rewards are great .
Contributions may be sent to
the address shown below. The
club is a tax-exempt crcentae
tion but cannot accept cont ribu
tions that are tall deductible.

Imagine having someone in a
full and rewarding career who
will always remember that rad io
amateurs he lped make that
possible.

Steve Norrell KL71YX
Member, Board 01 Directors,

AARC
5018 Knight's Way

Anchorage AK 99504

1275 N. GROVE ST.
ANAHEIM. CALlF_92806 (714) 630-4541

NOTE: Price, scectncenons subjec t 10 change wilhoul not ice
and oblig~ l lon.

KT·1 Computerized Keyer With
All Fea tures of Above Trainer
is A lso Allailable in Same
Package

• Automatic Speed Increase, User May Program: Startlng
Speed, End ing Speed, Practice Duration; 5 Letter code
Groups or Random Space; Common or All Characters.

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact
Requirements).

• 24,000 Character Answer Book Available For 10 Starting
Positions.

• Random Mode For Pract ice (No Answers),
• Operates from 12 V.D.C.

Derrick Electronics
714 Wes t Kenosha Broken Arrow, OK 74012 Toll Free 800-331-3688

A EA Brings you the
Breakthrough!

INTIMIDATED BY
MORSE CODE?

THE NEWAEA
MODEL MT·1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

..-31 'I ' CI.

ALL NEW
t 5 Meter Mobile CW 8.. USB

Z t .ooo-z t .4 50 MHz
High lOW (P[P) low IW (P[ P): VFO tuning: noise blanker: flne
tune 5B. KHz :I: CW o tt-sen diglf~ J frequency coun ter : 13.8V de
@ 3", negauve ground: 1 9 .5·· II W 9 ·' II H I .S·': weighl (1.3 kg)
5.7 lbs.: mobue mount ing bracket .

tnnoctoctory pr ice S289.S0.

Asl< your dealer for e oemcnsrreuoo.

18 Bedford Row
Dept. P.R.
London.WC1R .EJ
England

this publication
is available in
microform

Universit y Microfilms International

300 North zeee Road
Dept. PR
Ann Atbol' , M I.al06
U.S.A.

-----------73 Magazine
Subscription Dept.
PO BOll 931
Farmingdale, NY 11737

73 Magazine does nol keep subscri p
tion records on th e premises, there
lore ca ll ing us only adds time and
doesn't solve the problem.

Please send a description 0 1 the
problem and your most recent eo
dress label to :

$tJJJsc(.fption
Probli!m.?

the Spring

Book List.

tor oonstderaUon tor

submission

of new

manuscripts

December 1, 1981 deadline for

For subminionl prOCedy,e. and
rut' ''e . ,nlo rma llon, contlct

C"". CrOC k•• . EdItor. WlyfWI Gf"" 8oolo1 ,
P.t..~". "'..... Hempsh".~58

Wayne Green Books
announces
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.... 403

Six-month warranty

Price $24S

Dealers wanted

areas

4558 Auburn Boulevard
Sacramento. Ca lifornia 9 58 4 I

SYSTEMS

- 20-inch true parabo lic antenna

- Sealed and tested super probe

downconverter

o Power supply

A ll accessories requ tred for in

sta llat ion are included

The Super S-20 m inim izes fr inge

HIGH GAIN

SUPER S-20 45dB GAIN

MICROWAVE
DOWNCONVERTER

fEATURES:

C LIP AND MAIL COUPON TODAY TO :

POLY PAKS. INC. ... 511
P.O. Bo~ 9012. 5TH
S. LYNNFIELD. lolA 0 1940 1151 f ) 24!- Mn

RUSH ME YOU R FREE OISCOUNTCATAlOGI

NAM E;
ADDRESS: __

CITY:
STATE: ZIP : _

Ba,~er & W illi amson. Inc.
10 Canal 5 1. Brlslol . Pa. 19007
TelepI'lone (2 1S) 788-S5IIl

"(312)848.6777'
. .. . -- ..~

Model 593

Model 594
- 2 Pol. 2 PositIon
- C,osst.,JI 45db

(measured at 30
MHz)

o SIngle Pole 3
Position with
grounding of all
unused positions

o C, osa'.' JI (mea'
sured at 30 MHz) is -45db between ad
jacent oullets and 60 db between ener
na te outlets

Specifications for both switches
_ POPllle, 1 KW-2 KW PEP
o Impedem; e 50-75 ohms
o VSWR 1.2 :1 up to 150 MHz
o Dlm en. lon s 1~. " high. 5' wide, 3" deep
- Weigh' 1 lb.
- Moun' Wall or desk

.... 11 Available at your B&W dealer

Specialists in Amateur Radio,
Short·Wave Listening

And Contemporary
Electronic Gear.

Full Service Shop - Sp,eclrum Analysis -Antennas
New and Used Equipment -CW·SSB·FM, Etc. - Towers
FCC Study Guides - Code Tapes -Books -Accessories

o • • • •" " I

lAND·MOBll
RADIO

YOU HEED A
BATTERY - BEATER! ! !

/'

I

BATTERY
EATER??GOT A

OVER 70 llANOS
IN STOCK

(Rad io not Incl uded)

BEAT YOUR BATTERIES!

Take your favorite H.T. out
f d • • h VISA ~ MASTERCARD I~or a rive tonlg t. sama uay st upmen t ,

For $64.95 you get the most efficient. ~
dependabl e, fully guafanleed 35W 2 meier
amp kit for your handy talkie money can buy.
Now you can save you r batt eries by operating
your H.T . on low power and still get out like a
mobile rig. The model 335A produces 35 watts
ou t w ith an inpu t of 3 watts. and 15 wat ts out with .:.
only 1 watt in. Compatible with lC-2AT. T A-2400, ~"
vaes u. Wilson & Tempo! Other 2 meier model s are avail- ~~
able with outputs of 25W and 75W, in addition to a 100W
ampuuer kit for 430MHZ. .... 3ll2
Communication Concepts Inc. t~ o;.,::,7::'A... o.,-- OH4~lO

OPERATE )lOU\" SUTMES!Z(l) lIT Clt.(TllIIOUSll f .....ny
12- 300 D.C. ' ouree: ""to. Tnoc k. h . L1qht ~Ircroft

(11 or Zlhr '1St ..)• .- D.C . PO-et' Supply!! !
SH~RT ' ~ Nh"BATIUY_BEATU"provldu t ile proper
REGUL~nD .olUqe for your rig and plenty ot
eu...-t f or COIITIN\JD(JS rutl POWER TIWlSNlT l All
dly tr.~l . all ewnlnq>r.pli>:Wet with IIIIl!!
TO RE-CHARGl! TlWl$MlT HE. WITH~ . ICa,h! ! ! !

"!2! ..... tul")' eM..,.r but • fI.l.L POlIER m.-tt wlU
TWO F'ROTtCTlOll CIRCU ITS!

· RI,{;G [D AlI'WIlJl CASEl NEH . I_OYfD 'lOOEL fOR ICOl'I '
$0 TOUGH THE A ~fR AGE ~AN CAN STAND ON IT!

. yQIJ NI C.d, REMAIN IN PLACEl SI""l y unplu<j f or
1llSTAllT PORTABili TY !!

· lJ(SI GNED by ... HIOJI .....r f .... !lASA' , Jet """",1,1",,
L. _ a ......,. wH~ e • H"'to ratN !OS boe)"OftCl
.--I_u!

' PR E· W1RED~ fOl'" ,.,.,r rodlo . I t~ det .I1N••,Of>
by- , ' ep i n, h l h l ion In,' r uction• .

. TI/O 5 FT. ~ER CORDS _ 10 FT. TOTAL RfACM! ~ El CR O

""d. to OO)IJnl . n,......... ! I fUll HAlt WARRANTY !!
• ., I lfTfRF[fI£ICE w tl~ pt '$! lDIIGER lIF f EM NiC.d,!
oTIoe MY ace.._y _ ""'Illy t ...t un el••• ll

t ...... . . etll"'J f ...t ........no ..re n
. _ AYA llA81E f or TfIlPO S_I .2. 5;

YAE st! n · 107li:: W JoI IC-2A/T; WILSON I'.: u. JII( I V;
SANTEC HT -I ~DO! (M[Io(lR Y RIGS R[lAIN MEMORYI!)

' PR ICE: All "lO[LS_ U D. DO Po. t P.ld. C•• R• • . • dd
U .llD Tn. C.O.D.' .- T"" p'r Po. u Q••nd COO f~•.

, PNONE: 1- 21 3- 357· 1875 f nr C.O.D.
SIDMT am P.O. Pol: 2335 11ao"11OII...E. CA. 91115



HAM HELP
let me know the frequency.
GMT, and date to meet you on
the air. I am now waiting for my
Novice license. and by the time
you read this I should have my
General class.

Help ! Help! I need a sche
matic for an NCX-5. Thanks.

Kay Clausen WH6AGA
73-1161 Mahilanl Dr.

Kallua·Kona HI 96740

MA1012A CLOCK MODULE
Complete alarm clock module with special

transformer and spec sheets included.
Just add switches.

8.99 ea. 3/24

I would like 10 convert a
Kn ight T-60 &8Om transm itter to
sideband operation. Any inter
mation about this mod would be
appreciated. Also , il anyone
need s a Knight T-60 manual for
his set, he can contact me.

Kevin Neal
Rte. A, Box 221A
Flippin AR 72634

I would li ke 10 purcnase sever
al 7094 transmitting amplif ier
tubes or rece ive information on
where they can be purch ased.

Tort Isaacson KOH QW
65 Dallbrook Ct.

O'Fallon MO 63366

I would like to get in louch
with hams in Salzburg, Austr ia.

I would also li ke to get In
touch with anyone who has
made a weather radar receiver
and weather satelli te receiver.
and anyone who has converted
a ac-cnennet SSB CB to 15
meters.

K. C. Walker
Route 3, Box 97

Rocky Mount NC 27801 USA

8038
INTERSll

FUNCTION
GENERATOR
3 .99 e e 5/17 .50

Although I am not an amateur
operator yet , I would be very
grateful for any information on
the BC348-0. an Army Signal
Corps receiver that was used
during World War II. I am try ing
to get one of these going alter
40 years of Inactivity In a musty,
wet basement, for use as a f irst
receiver. I am particularly inter
ested in a schematic and In op
eration instructions. Does any
one know whether any of th is in
format ion is available? All I
know is that these receivers
were for sale as surplus after the
war from ads In a postwar radio
magazine called Radio News.
As I said, I would appreciate any
Informat ion or references from
anyone familiar with this piece
of equ ipment.

Steven laplnskas
University of lowell

PO Box 2029
lowell MA 08154

.43" Common Cathode
LED Display

These are first quality RED displays
manufactured by H.P.

#5082·7760 .7 gea 100/$65

LM301 V
LM:>J8V
LM309K
LM311
LM317T
LM31 7K
LM318
LM323K
LM324
lM337K
l M3:l9
lM377
LM360
LM3B6V
LM5S5V
LM556

~~
l M567V
LM723
lM733
T-T0-22O

LINEAR
,34 lM741 V ,29
9B lM747 .79

1.49 lM748V .59
.64 l M1 31 0 2.00

195 MC1330V 1.89
3,95 MCl 35QV 1.29
1.49 MCl35a 1.79
4 95 LM1414 1.59

,59 LM1456V ,69
3.95 lMl486 ,99

.99 lM l 489 .99
2.29 l Ml600 2.99
1,29 LMl889 2.49
1.50 LM3900 .59
.39 lM390QV .98
.69 LM3914 3.95
.99 lM3915 3.95

1.49 lM3916 3.95
1,29 754S1V .39
.49 75452V .39
.98 75453V .39

V;6 PIN K=TQ-3

mastef ' Mlge
'- ~"~-' " •

95H90
350 MHz

ECl
PRESCAlER

CHIP
7 .9 gea 5/35 .95

WE HAVE

7400 SERIES TIL
74LSoo SERIES TIL
74SOO SERIES TIL
4000 SERIES CMOS
4500 SERIES CMOS
74COO SERIES CMOS

IC SOCKETS
VOLTAGE REG'S

MPU'S, EPROMS, MEMORY
AND MUCH MORE

I would apprec iate any sug
gestions on how I could remove
the glass lens from an automo
bile headligh t in orde r to use the
remaining ref lective surface lor
so lar energy experiments. For
safety precaut ions, I broke the
vacuum sea l localed in the back
of the headlight.

Marvin Rosen N3BQA
20 W. Madison st.

Baltimore MO 21201
(301)-685-6308

Has anyone converted the
" global" program for calculat
ing the distance between your
a TH and any city in the wor ld as
described in th e December,
1977, 73 Magazine (page 1(6) tor
use with the Rad io Shack
Pocket TRS-8O? The Pocket-80
won't handle 2-letter, or tet ter
numer ic (i.e., AB, 2A) string var i
ables, among other things. Any
ideas/help will be appreciated.

Gary Payne KE6CZ
1347 E. Dakota

Fresno CA 93704

I am looking for an CU-2861
FRR-33 antenna coupler to com
plete an AN/FRR-33 radio receiv
Ing set. Can someone help me?

Roberto Pieraccini
Via Vittorio Veneto 66

51013 Chleslna ueeenese
Italy
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Quiet running, 7.blade tan, 23 CFM, l ow profile, only
3\1" ' 3\1" square. Use In standard 3\7" high rela~ rack
panels.computers. tape decks, power supplies,HI-fi &
Him eQuipmenl 1l5 V,r,C. ~/60 Hz @ 14 amps.

MO-7
BOXER

FAN
_$2995 -

/ z
~

AMATEUR ELECTRONIC SUPPLY'S>
4828 W. f ond du Lac Ave : Milwa ukee, WI 53216

Phone (414)442-4200. Wis. WATS1·800·242·5195
Nationwide WAf S: 1-800-558·0411

AE5 Branch 5 10r•• In: Clearwater. FL •
Orlando. FL • WrcklrNe. OH • Las Vegas. NV

MO-26
PEE WEE

BOXER FAN
_$2895 -

Su pe r silent, 4"'- 5-blade ta n, 115 CFM Adds yea rs 10
hfe of your components,All metal censnocncn.Sleeve
beanng design wilh ccnunuous lIlI ceccunco. 115
VAC. 50/60 Hz @ .I amp ut. recognrzed

Model MO·25 lnot sho",n) Qurp\. 4r,4"S·blade Ian. 70
Cf M, 1750 RPM, 115 VAt. 50/60 Hz @ .17 amps.
RJglll dif cast flame & open flame motD! •••• SIP

Commercial , Amateur,
and Government Services

High efficiency multiband broad
side dipoles that useon!y one coax
line. Sealed hel ium filled traps,
ceremlc frequency control capac
itor, with heavy duly solid copper
inductors. Engineered for up to
2KW-PEP·SSB. 0v9f 30different
amateur syslems inCluding the~
VAe-JO,I4OI75lor "off lhe she ll'"
delivery. Commercial systems
designed to specifications.

Write or phone tor free brochure
and price inlormation on alllrap
systems. moblles, and sccesscoes.

, ." REX BASSETT
ELECTRONICS, INC.
1633 NE 14th Ave ., Bldg. 11
Ft. Lauderdale, Fla. 33305

Tel . 3051561.1400

BASSETT H8.IUM
TRAP ANTENNAS

ANTECK, INC.
- PATENT A PPLIED. NO COILS TO CHANGE.

- LESS THAN 1,5 VSWA <ENTI RE TUNI NG RANGE)
TUNE 3,2 TO 30 MHZ FROM THE OPERA TORS sosmoa

- FAST A ND SLOW SCAN RATES

,'" Route 1, Box 415
ANTECK, INC. Hansan,ldaho 83334

900 UPS SIl,pplJ>lI ,n U S
700UPS ,nUS~
7Q(1UPS ,nuS
7Q(1UPS,nUS viSA -_.....

208·423·4100 ~

The Mode l MT·t RT moDII" an tenna tunes 3.2 t030 MHz in clusi,e , 750 wa" s CW. t500 wa lts PEP to ' hams. m ilitary.
MAAS, CAP. and commercta t serv, ce , Center .Ioaded lor high e!t icrency. Enables tun'ng 10 e.act reSOn ance to
wanted Ir<lQuency. AIIOW8 ,,,,Uo", lp",t I'om solid si al " f,nals, No worry ebcut r&ll",ced out put I rom Shu t down cir·
cu ,ts. Outpu t is una ttec ted by mo,stu,e al'ld the e lements. TUr>e<l by a con lrol boo at the.operatof'S poUlon. MaSI
McUon conta,ns a double ilchon hydraulic cylinder dn...en by IwD min,atur. Ilydrauhc pumps and 12 ..011 DC
motors lor POS'h ...e con trol. No creep,ng dunng operation or mobole mot,on. Ca.n be remoted up to 500 It. ' rom
ant""na

MT·1RT amateur nel S2~.00
MT·l RTR i rel ro ki t tor all MT ·t ·S!$118.00
MT·I amateur net IN.ll!'>
MT·IA (marine) 81a;nlen Slee l $119.95

* * * * * * A STAR IS BORN * * * * * *

* Dill.t ill &- A nalOll f, h ering
.... ,111 16 db A GC

* Two opl im,zed Mo rse
,..",..

* Aulomat ic speed track ,ng
J - 70 WPM

* Cop... Morse, Baudol
&- ASCII codft

•
" 1\ \

* Ideal lor NOYiCft , SWL',
and ~nt'd ....11""..* Bu,tt·in coeX pr.cl oce
OSCo/Ylor &- spNlo.e,* 12 VOC Ope,allOO or
120 VAC ....'111 ~Ier

provided* Opllooill ",,,ai /parallel
ASCII OUIPUt PO'1

Call or wrj re fo r b rochu re o r o rder direct.
CODE *STAR™ Ki t , , • , , CS· K $169.95
COOE* ST AR Wired . . • . . . . . . . . . . . . . . . . . .. . ... . . .. . . . . .. . . CSF $249.95
Optional ASCII Output Po rt Kit CS·IK $69.95
Send check o r money order. u se your V ISA or Mast erCard . Add $5.00 shipprng and
handl ing for cont inental U.S. Wi5Consin res iden t s add 4 % State Sales Te x.

Corporot ion ... 5O Telephone: (414 ) 241·8144
P. O. Box 5130, Th ien,... ; lIe, Wisco nsin 53092
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OSCAR ORBITS
TUNING IN TO OSCAR 8

OSCAR 8 is the only amateur satellite available for everyday com
munications. Using the satellite for two-way contacts requires a
2-meter signal of about 100 W ERP. This can be achieved either by
using a linear amplifier or by erecting a high.gain antenna which is
movable in both azimuth and elevation. Such complexit ies are un
necessary, however, if you simply want 10 usten 10OSCAR 8. In fact,
listening to OSCAR 8's to-meter downlink is a fa irl y simple pro
cedure and an excellent introduct ion to the fun of satelli te com
munications. The satellite operates in Mode A (to-meter downli nk)
on Monday, Tuesday, Thursday, and Friday. The only equ ipment re
quired is a rece iver capable of tuning the high end of the to-meter
band and an omnid irect ional antenna or dipole for 10 meters. You
will also need some idea 01 when the satellite is in range. The simple
method outlined below will help you determine when to listen for
OSCAR 8, and it requires nothing more than a pencil , paper, and a
pocket calculator. The method works sat islactorily for all locat ions
in the northern hemisphere.

WHEN AND W HERE

The first step in using the data in the chart of orbital information
on this page is to divide a sheet 01 paper into three columns labeled
"Orbit No.," " Time," and "Crossing." Select a day that OSCAR 8 is
scheduled to be in Mode A, and write the corresponding orbit
number from the chart in your fi rst column. Then get the time and
equatorial crossing longitude from the same row of the chart and
write them in the second and third columns. You should now have
one row of data on your paper, the same data found in the chart for
the date you have selected. At this po int , you are read y to calculate
the equatorial c rossing time and longitude for each orbit of the
selected day. A pocket calculator will be helpful for this, but even so,
the process will be time consuming. We all must make sacrifices in
the name 01 progress!

Now, add 1to the orbit number and write the result just below the
fi rst orbit number. Add 103 minutes (t hour, 43 minutes) to the
original time in row one and write the result in co lumn twoolthe sec
ond row. Finally, add 26 degrees to the long itude in row one and
write the result in column three of row two. You should now have two
complete row s 01data in the homemade table you are construct ing.
Repeat this procedure, adding 1, 103, and 26 to the most recent
numbers in columns one, two, and three until the total in COlumn two
exceeds 2400 hours, ind icating that you have reached the end of one
day's calculations. Whenever the total in column three exceeds 360,
simply subtract 360 from the number belore writing it into the table.
There should be 14 or 15 rows of data in your completed table.

What you have just done is to develop a table showing the orbit
number, crossing time, and equatoria l crossing longitude lor each
orbit in the selected day. In essence, you have lilled in the gaps in
the charts printed in the magazine, which show data for only the first
orbit 01 the day. A new table must be created lor each day you plan
to listen for OSCAR 8.

We are almost ready to choose a time for listening to OSCAR 8,
but you must first determine your longitude. This is easily done by
consulting a road map, most of which show longitude and latitude
around the perimeter. Now examine your homemade table. Scan the
third column , looking for crossing longitudes which are between ap
proximately 10 degrees west of your longitude and 35 degrees east
of your longitude. You shou ld find two or three suitable longi tudes in
your table. When you f ind them, go across to column two and ci rc le
the times correspond ing to these longitudes. On the day in question ,

176 73 Magazine . November, 1981

those are the best limes to start listening lor OSCAR 8. If you live
near the equator , you will begin to hear the satellile a lew minutes
betcre the calculated time, while more northerly listeners will hear it
aller the calculated time.

This is a relatively crude calculation, but It should allow you to
hear OSCAR 8 reliably. It is important to remember that the satellite
operates on Universal Time (UTC). Thus, when we speak of Monday
being a Mode A day, we are refer ring to Monday UTC, not Monday
local time.

WHAT YOU'LL HEAR
The OSCAR 8 to-meter downlink spans the frequency range from

29.400 to 29.500 MHz. A Morse telemetry beacon on 29.400 MHz
transmits cont inuously at 20 wpm, sending coded informat ion
about the condition 01 the satelli te. The telemetry consists of
several groups 01 three digits each. Listening lor the te lemetry
beacon is a good way to be sure you are hearing OSCAR 8 and not
some other amateur activity on the same frequency.

When the satelli te is in range, you will hear many asos in proq
ress simultaneously in the 100 kHz that comprises the communlca
trona passband . Although satellite users tend to stick to a band plan
which calls for CW at one end 01the passband and SSB at the other,
there is considerable mixing of the modes. OSCAR contacts tend to
be short, since the satelli te is in range for a maximum 01 only 20
minutes.

If you have 435-MHz receiving capability, try li stening to OSCAR
8's Mode J transponder. Its downlink is 435.100 10 435.200 MHz.
ModeJ is activated on Saturday, Sunday, Tuesday, and Friday (note
that OSCAR 8 is in Modes A and J simultaneously on Tuesday and
Friday). The Mode J telemetry beacon can be found at 435.090 MHz.

You may have noticed that Wednesday is not mentioned as either
a Mode A or Mode J day. This is because Wednesday is set aside for
specia l experiments and Ihe satellite is not available for normal
communications use, although you are welcome to listen 10 the
day's activit ies.

When Iislening to OSCAR, you will notice that the frequency of
the transmissions from the satell ite is constantly changing. This is
the famous Doppler shift, caused by the high relative velocity be
tween you and the satellite (thousands of miles per hourj]. You will
need one hand on the tuning knob almost continuously dur ing an
OSCAR 8 pass.

OSCAR represents an exciting opportunity to learn and perfect a
new communicat ions technique, and listening will get you started.
For more information about amateur satellites, write to the Amateur
Satellite Corporat ion (AMSAn, PO Box 27. Washington DC 20044.
WBBBTH.

ORBITAL INFORMATION
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* * * NEW * * * .

... 310

Zip

I
-

Flexible copper braid for bond ing
linear a mps, transmitters, receivers,
etc .Equiva lent to a #6 AWG (26,500
CMA), Tinned to reduce corrosion.
Availa b le in 25' or 50' coils .

Grounding
Problems

???• • •

C ity _

Store

Address _

Nome _

d<:ctric motion company. Inc.
100 Whiting street. winsted, ct. 06098

Please send 0 25' at $1 8.30each
o 50' a t 534.00 each

Conn. residents a dd 7%% sates tax
Amount Enc losed $ _

•
•
1

NEEDS NO RADIALS OR
MA.TCHING DEVICES

--+SDTRDN ANTENNAS
THE BEST THINGS

come in little packages.•

ISQTI10N80 IS0Tl10N -o ISOTIION 20
:;.. IN-HIGH 311N. HIGH 17 IN , HIGH

BIG ON PERFORMANCE
SMALL ON SPACE ~ "

IZJ BILAL COM PANY ~
(303)687- 3219

STAI1 1l0U TE HOIl ISSAN T CO 80816

I

-_._-------..._------ - -_._ ---------._~---_.._- --..---------

A t last , a u IIslefully do ne, O ff icial
looking, 8 X l0 cert ific. te. o rig ina ted to
enhance your A milletJr Radio Statio n
License . The area rese rved for the
license is artfu lly bordered and pre
slo tted at the corne,., .

With the insertion o f your license .
this cert if ica te becolTle1 • hand$Om8 ad
dition to t he walls o f you r shack, and a
great new way to preserve and di'lplay
your station license . (U.S . License on ly l

To recewe y our penonal ired cert if
icate , p4'int your name, call. address lind
zip, send $3.00 chltCk or money order .
postage and handl ing paid 50 nates .

INSERT PRODUCTS

FRA NK J . DOW LI NG KD6AK
P .O . BOX 6

ROSEMEAD, CALI FORNIA 91 710

". ._' ." _ __ . ,/
Am.teur~ R.dlo

./"' .... ... _ ..r ~
Q ~---------~-----_.

______~k ~-_._-------_._------

!

STOP RF
SPILLOVEI

~rbltYou may be losing up to hail the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled "gain" antennas.

~It»
----~

•.\';. fAa ,- ••- "-- ..

C + A ROBERTS, INC.
22010 So. Wilmington Ave.
Suite 105, Carson CA 90745
Phone (213) 834·5868 , ..

Brings you the
Breakthrough!

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATI, P.O. Box 27, washington. DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send 51 to cover First Class Postage
and handling to: Orbit. 221 Long
Swamp Road. Wolcott. CT 06716.
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US .!/!>

U US
sas.ss
n.U5

SS9 9S

PR ICE
Sa99S
U7,9S

13795

149 95

13995

SMALL lOT TRAP DI PO LES

MODEl BANDS l GT"
TSI8040 80.40 78 '
TS14020 aO,2O.1S 40'

SMAll LOT SHO RTENE D DIPOLES

,..
... V·40

•

fAM OUS GOT HAM OUADS
til 2 EI~m~n.. - 3 Band,Comple le Sl1995

CHAMPIO NSHIP GOT HAM BEAMS
r .. 11 Size Comple le I.om 579 9S

CAL I OR 5£'00 LARGE SASE f OR CATA·
l OG . Sh ipping: Dipole. & V. ,l ie ,Is
52.50 USA,S1.00C..... d a; ' S OO fPO. APO
Beam s & Ouads Shipped UPS 01 f ' . illt>!
Colle<:l. FI.. . ..dd a ' ,. 5 . 1,. T, .

P.O. Box 776. Largo . FL 33540

GOTHAM fa
ANTENNASIj
(813) 584-8489

Fokb lo S· Package . No Rad,. ls . Req.." '"
f .. lIy Au e", blHl. F.. II Leg.. l L' ''' 'l 1 1 VSWR
MODEl BANOS HGH' PRICE
PV 80IO 80·10 n' SS~ 9S

... PROVEN DESIGN ·GOTHA'" ALL BAND

... VE RTICALS

V I60 160.80.aO,2O. 23'
1!'>.10.6
80.40.20
15.10.6
40.20 ,15.10.6 23 '

Sl·80IO 80.40.20. 75'
15.10

S I· I60 160 1]0 '
S l ,80 80 63'
SI·aO 00.15 33 '

FUll SIZE PARALlEl DIPOLES

f PO·80IO 80.40.20. 1]0'
15.10

FPOaOIO 00.20.1 5.10 63' 'U95

NEW ' PO RTABLE VERTICAL! IDEAL f ORI......"'U••,,.G ".,,'",'

•

•

•

-- ..-- .-".--._.....
N~""

• GrHt Circle Map Projection •
Centered on your exeet QTH •
Calculated and drawn by computer.
11 x 14 Inches • PersoNllized with your
callsign. $12.'5 ppd.• (Air Mlil add
52.00) • Beam HHding Printout with
bearings to 660 locations, $t.tS. Great
gift idea , tool

Bill Johnston, N5KR
...·471 Dept. T

1808 Pomona Drive
Las Cruces, New Mexico 88001

COMPUTERIZED
GREAT CIRCLE MAPS

-,----- --- r

YOU NEED A
BATTERY' BEATER!!!

BATTERY
EATER??GOT A

( lto ~ 10 not 1",1_)

BEAT YOUR BATTERIES!
OfI£lUT£ _ S"'T\I£SIl£O HT CO'IlI~ll f ..... ony
H-JOi D.C . source: ....t o. Tr""i . ~t~M AI,,- o"
01 or 180 '7' t_1 . _ D.C .~ Sllppl,!!!
ST[ljAI'f'. _'V.nEItI . 8E.lTtrp......l .... tile prtlI>e r
R{lil&JlTtO ""ho.,. ' or JOU" r i g MId pl ....t, of
Cu"""", t for lXlIIl lll.OJS f\llL P(lII( R T1WISIIIl I Rl l
<IiJr t ..owl. 011 eWfl h'9~~t Wi n III~
TO R{-QlRRGlI TJlAJI9IIl En. WI lli ou.o _"id,!!!!

-1IJI 0 blt U I'J' chi"".. but 0 f\lll I'lJoU S(UlC[ Iflth
rwo I'IlOTtCTtOI CIIl(UITS!

- IlU>&£tI Rl.\JIlI_ USl ! 1Il'O . I~£D IQlE\. Hit I~ '
<;0 TtU;H TIl( .I., rtAG,[ 'WI U.1I ST.I.If) 011 m

• ro.Jt _"id, RWI. III I'lAC£! 51.,,1, ."PI", , ....
IIIST.I.NT P'lItTABllIl'1'!!

_1lESI &JIl[D by itft _ hleer f~ MSA " Jet ",-hi...
Liboroto'1' .. l tII c r c leat, roted so. I>eyond
~I_U!

' ' ''[ - WIRED Jo(): f .... )'/Nt' r Od lo . ll ~ delOlled. ,t"O"
by- s tep In,t.lhtIOfl 1"'I"""tlOfl'.

_ n«) 5 rr. I"lllI£R CORDS • 10 rr. TOTRl. REACH! ,nCRO
0'<" to -.unt . nrwt-e! ! fUlL nAIl WARIWITlI '

' .. Ill1Ulff/lEIlC[ . l t ~ PI. ',! 1000rt lifE f (JI R"od,!
, T"" O\llY iCCM_, _ ..,ppl, t~u un cl.I. 011

t IMe e.cltillOJ f ",l ur e' . or>d ,""r,!!
. '01 .l.U ILRlll[ f or T£llPO 5-1.2.5;
1RE W n . Xl1lt; ICI':Il IC. 1R/T; wlL$OIl It( II . It( n .
SR!I1EC 1lT-1200! lMEl'lOR' RIGS "£TRill M[IRIt T!11

- OR I CE : RlL IOlELS. UO.OO 'o,t 'old . Ct. Re•. odd
n . 80 T.. . C.O.O"" You po, Po,toqe or>d COO f ees .

_PHONE: 1·113·]S7-787 S f nr C.O.D.
SIDMT fLlIll6 P,O, Ibc Z335 IlIloIltOU, CA. 917!1i

Z;P' _

Call1 _

o Payment enclosed

o Bill me later

Subscription Depar tment
P.O. Box 931

Farmingdale NY 11737

prim NE Waddren here:

If you have no tabet handy , pr int OLD address here.

1SmagaZine

Name _

let us know 8 weeks in advance so that you won',
miss a single issue of 73 Magazine.
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OX Guide from page 80

and WAE Contes ts, two of
the ma jor OX events of the
summer months.

The most distu rbing part
of The Complete Id io t's
Guide to DX, however, is
the inclusion of five pages
describing the va rious sorts
of turkeys which inhabit
ou r OX bands . Unfortu na te-

Mlcron's from page 92

you want to measure (de
volts, ac volts, de current,
or resi stance - and a few of
fer ac current scales). Then
yo u need to select the
range withi n that funct ion,
and you might have five o r
more ranges for some func
tions . Furthermore, you
must have the probe polari
ty correct for dc measure
ments o r the meter will ind i
cate an erro r, forcing you to
reverse your test probes- a
nuisance at best.

The new Rad io Shack Mi
cronta LCD Auto-Ra nge
Digital Multimeter offers
many of the newest DMM
features in an under-S1 00
instrument. A single four
pos ition se lector knob a l
lows you to measure de
vo lts, ac volts, resistance,
or de current with a large
31fl-d igtt float ing-decimal
po int LC D readout. As you
make the measurement, the
decimal point moves to the
proper position, automat i
cally setting the proper
range. You can measure up
to 1(XX) volts o n de. 500
volts rms on ac (accurate to
about 15 kHz), dc current
up to 200 milliampe res, and
up to 2 megohms of resis
ta nce. If the test probes are
co nnec te d " ba ckwa rd s"
(reversed polarity), the di s
play shows a minus sign,
but the actua l readings a re
unaffected . If you go over
range, the display goes
blank except for a "1" on
the left side.

A range-hold feature, us-

lv, any DXer finds out about
these birds soon enough,
and there is no reason to
spend t hi s mu ch space air
ing our di rty laundry and
unnecessa rily discouragi ng
those who ha ven ' t yet
found o ut th at the gobble
of most turkeys is mu ch
worse tha n thei r bite . A
word of warning would be
sufficient; Gregg indu lges

ually only found on more
expe nsive auto-ranging
DMMs, a llows you t o
freeze the dec imal poi nt lo
cation fo r additiona l read
ing within that range . This
saves the time no rma lly re
quired for the meter to seek
the correct ran ge . Th e
range-ho ld feature is en
abled by mov ing the on-off
switc h to the ra nge-ho ld
pos ition whe n the desi red
deci mal-point locat ion is
d isp layed . Th is fea t u re
works for ac voltage, de
voltage, a nd resistance
measurements . The c ur
ren t-read ing disp lay has on
ly o ne decim al poin t loca
t io n (100.0), and so it ap
pea rs range-hold would be
unnecessary. Howeve r, if
you go over-range (over
199 .9 rnA), the de cim al
point disappea rs when you
come back into range, un
less you are in the range
hold condition!

A standard 9-volt battery
(a lka line is reco mme nded)
powers this DMM, and
abo ut 8 mill iam peres is
drawn from the battery
when the DMM is on. A sub
miniature phone jack is pro
vided for a Radio Shack
65-731 o r 273-1431 ac
ada pte r ($4.95, 9 volts de,
sub miniature phone plug
with positive tip). Whe n the
adapter is plugged in, the
battery is disco nnected. A
sma ll " BT" o n the left side
of the display a lerts you to
a low-battery co nd itio n.

On analog meters, a n
overload could burn out
the meter coil o r bend the

in overkill in his description
of "Amateuris Vulga ris."

We have been assured
that the second edit ion of
the book, which should be
available shortly, t ackles
most o f these pro blems.

This book doesn't have
all the answers. If you're
loo k ing for ta il-e ndi ng
techniques or wa nt to know
split-freque ncy tactics ,

pointer. Also, most analog
multimeters need zero ad
justments , and many use
mirrors behind the pointer
to avoid pa ra llax erro rs in
reading. This DMM has ef
fective overload and tran
sient pro tection and is pre
ca librated. so no zero ad
justments are required . A
miniatu re 1-Amp fuse is
built into the battery com
partmen t to protect the
DMM if voltage is applied
to the probes when measur
ing current or resistance - a
no-no!

The DMM is easy to read,
since the dig its a re 3/8"
hig h. There a re four digits,
but the fi rst digit is eit her
blank or a 1. The refore, the
maximum re ading is 1999,
making 2000 the over- range
cond ition. O n the voltage
and resistance fu nction, the
display reads ,<xx> when the
un it is tu rned on a nd the
probes are held together.
The refo re, you can effec
tive ly read .cxn volts (1 mil
livolt) o r 1 O hm (since the
O hms scale di sp lay is
kil ohms a nd mu st be men
ta lly mult ipl ied by 1(00).
When used to measure dc
current, the decimal point
is stationary at the 100.0 po
sition, so the lowest curre nt
resolu t io n is .1 milli am
peres (100 mic roa mperes)
and the maximum read ing
is 199.9 mill iamperes .

J found the M icronta
Auto-Ra nge DMM ve ry
easy to use and easy to
read, provided you ignore
the decimal point exc ur
sions as the DMM seeks the

you'll have to find them
elsewhere (preferably by
li stening to how the big
guys do it). But if you want
to start out in DXing as
painlessly as possible and
would like to know at least
some of the rules before
yo u join the gam e, The
Complete Id io t's Guide to
DX will be a very wortb
while inves tment. •

proper range. I was disap
poi nted in the lowest volt
age range (2 volts) having
o nly a 'l-mllllvolt resolu
tion. Many recent DMMs
have a .2-volt scale. allow
ing read ings down to 100
microvolts. Also, since this
DMM has only one current
range (199.9 milliamperes
maximu m), you can't use it
fo r measuring either low
microa mperes or currents
hig he r tha n 2 Amps. The re
sista nce scale is limited to
2 megohms maximum, in 1
Ohm inc rements .

Conside ring that th is
DMM includes a n LCD
readout. the auto-ranging
and range-lock features ,
and overload protection for
a comparative ly low price,
it's sti ll an exce llent buy for
a ge neral-purpose multime
te r. For la boratory use,
whe re high precision is re
quired, you might find an
instrument with extended
lower ranges necessary.

A rugged gray plastic
case, 1-1 /8" x 8-7/32" x
4-1 /8", houses the approxi
mately one-pound uni t. A
ha ndy fea ture is the ca rry
ing handle, which swivels
dow n to fo rm a tilt-up sta nd
to hold the DMM at a con
ven ient viewing angle. Test
leads are included, bu t the
battery is not. The 12-page
manual is easy to follow
a nd includes a complete
sc he ma t ic o f the uni t.
Ava ilable from any Rad io
Shack store o r participat ing
dealers as Catalog Number
22-196 . Re ader Service
num ber 476.•
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Dalwa from page .f0

The switchless. tweakless
system is even more usefu l
when prun ing antennas or
ad jus t ing antenna tu ners,
particu larly whe n using a
solid-state transmitter. As
you adjust a tu ner, swr can
jump way above 3:1 . caus
ing the transmitter's swr
protection ci rcuits to re
duce output power dra mat
ically . Us ing a ty pica l
meter, the re fl ected power
wou ld appear to go down,
and you could be tuni ng for
high swr rathe r than low
unless you zero the forward
meter every time you tweak
the tuner. With the Da iwa
m eters, no m atte r ho w
much the power output of. .
your ng vanes, you a re
always looking at an ac
cura te measu re of swr.

P-310X from page 52

pedan ce is a nominal 50
O hms , Cain of up to 20 dB
is possible, cont rol led by a
front-panel knob over a 15
dB range. The 1 .8--54-MHz
range is spanned in fou r dis
crete segments. selected by
a front-panel switch: 1 .8-4,
4-1 0,1 0-23. and 23-54 MHz,
respec tively.

I mentioned the bi-l inear
featu re-when you trans
mit, a special rf sensing c ir
cuit automat ically con
nects the transceiver direct
ly to the antenna, bypassi ng
the preamp. At the end of
each tr an smi ssio n, the un it
switc hes back to rec eive
with a slight delay. adiust
able from 1/2 to 3 seconds
by means of a panel cont rol
for various ope ra ting
modes an d operato r prefer
ences . This fea ture makes it
unn e ce ssary t o be con
ce rned with trying to hoo k
into the transceiver's push
to-ta lk (PTT) or voice
controlled-t ransmit (VOX)
line to cut the preamp in
and out when swi tc hing
from transm it to receive . o r
vice-ve rsa . An internal fo ur
tra nsisto r ci rcui t ta kes ca re

About the o nly drawback
to the Daiwa meters has
been their expense, but that
stumbl ing block has now
been removed . There a re
three compac t new meters
avai lab le. and they a re con
side rably less expens ive
t han their pre de cessors,
which are still available.
They are less expensive be
cause they a re more limited
in the frequency range they
cove r an d offe r few er
power ranges. In many ap
plica tion s, these limita tions
won't make any diffe rence .
The new models a re the
CN520, cove ring 1 .6-60
MHz , the CN54O, coveri ng
50-150 M Hz , an d t he
CN550, cove ri ng 144-250
MHz. Each meter offers
two power ran ges. 200 and
2 kW at fu ll sc a le with the
CN520, and 20 and 200

of the rf sensing, rel ay ener
gizing, a nd va riab le-delay
functions. An "off" positi on
on the del ay cont ro l not on
ly deactivates the prea mp,
but a lso se rves to bypass it
fo r those occasions when it
isn't needed . An LE D on the
front panel indicates when
the pream p is in-line.

I've alluded to the fa ct
tha t a receiving preamp
may not be a nece ssary in
vestment for everyo ne .
True, most new rece ivers
and tra nsce ivers have ex
cellent sensi tivity o n a ll
ba nds, at least when they
a re fa ctory-new. But after a
few yea rs, tubes (if em
ployed) may get weak , ci r
cuits go out of tune, noise
figu res go up - slow pre
cesses -but so slowly tha t
one may not reali ze they
a re occurring. Hooking up
the Palomar o r a simi lar
preamp to a n old tube-type
receiver badly in need of
a l ign me n t a nd s itt ing
a round gathering dust can
be an especially amazi ng
expenence.

Even with newer tra ns
ceivers, performance may
be marginal on the top two
HF ban ds - 10 and 15 me-

Watts with the o ther two
m e t er s . A pus h-button
switch loca ted on top of the
meter se lec ts the ra nge .
50-239 an tenna connec tors
are provided on the rear
pane l, The compac t tri o did
wel l in the real m of basic
perfo rma nce. Run against a
Bi rd wa ttme ter, a ll three
meters appeared to be well
with in the 10 % margin of
accuracy the man ufa cturer
claims. Although their ca bi
nets a re pl asti c , there
was n' t any noticeable in
c rease in RFI float ing about
the shack when o ne of the
mete rs was put in-line, and
we checked 80-10 meters,
six meters, two meters. and
220 MH z.

Conclusions

These meters a re small!
In many insta llations the

ters. Design compromises
a re always taken in tra ns
ce ive rs and will be further
ex aggerated as the three
new WARC bands a re de
signed into t ra nsceive rs .
The preamp should be par
ticula rly effective w ith
those tra nsce ive rs us ing the
pi-network output of the
tra nsmitter sect ion as the
receiver's rf stage inpu t.
Many suc h units suffe r a
pronounced drop-off in sen
sitivity on 15 and 10. much
like t hei r o lder vacu um
tube brethren. The inclu
sion of six-meter cove rage
o n t he Palomar preamp
makes it suita ble for pep
ping up a 50-MHz transceiv
e r as we ll.

I tried the preamp with a
Ke nwood T5-1 80 5 t ra ns
ce ive r and an R-10<X> com
muni c ati ons re c e iver ,
which are no slouc hes in
the sens itivity department.
The preamp did no t notice
abl y improve reception o n
160, 80, o r 40 meters, but
did he lp dig down into the
noise fo r weak-signal OX on
the higher bands through 10
meters . This was espec ia lly
true of the T5-1805 on 10.
The pream p's inhe ren t rf se-

sma ll size will be an ad
vantage -a meter can be
squeezed into t iny spaces
where nothing else will fit.
If your taste run s to RC-8/U
o r RC -21 3 for interconnect
ing equ ipment. take care to
fix the meter in place or
you' ll fi nd it d isappearing
ove r the rear edge of your
table, pulled by the weight
of the coax,

The c ross-need le meter
approach to measur ing swr
is c leve r yet stra ightfo rwa rd
a nd re pre sents a note
worthy advance over the
all -pe rvasive switch and
tweak boxes cu rrently
fou nd in most of ou r
shacks. For more informa
t ion. contact M CM Commu
nications, 858 Congress Park
Drive, Ce n t e rv ill e O H
45459. Reader Service num
ber 477.•

lect ivitv was helpful on all
bands in reducing signa l
ove rload from adjacent or
out-o f- ba nd s igna ls. Thi s
c ha racte ris t ic wa s ve ry
helpful whe n used with the
R-10<X>. whose slow-recov
e ry age system occasionally
gets bom bed with strong
signa ls, and the T5-180S,
whose front end occasio n
a lly lets through a few spu
rious. image-like signals .

All things conside red, the
P-31 0Xd id a very c reditable
job in my shack; in trans
ceive ope ra tion, the relay
was qu iet and positive-act
ing. Had I had avail able an
old clunker transceiver or
receive r o n which to experi
ment, res u lts pro b a bl y
wo u ld ha ve been even
more impressive. Neverthe
less. t he re were a few minor
points that warrant consid
eration by a prospective
purchaser.

It's easy to m istune the
unit if o ne isn't ca refu l. Th is
can resu lt in the image o r
o t he r spu rious frequency
ranges being boosted, to
the detrimen t of the desired
signa l. Tune ca re fu lly!

There is no atten uator o r

180 73 Magazine . November, 1981



provision for use with a sec
ond antenna . The former
feature would increase the
unit's capability to handle
c ross-mod and overloading
effects, while the latter
would add flexibility in con
necting. say, a general-cover
age receiving ante nna with
out need for an external
coax switch. Interestingly,
the Swl.-or tented receiver
preamps (models P-305 and

IC·730 trom page 76

however , has power to
spa re. An o utput level pot
located inside the rig's bot
tom cover was read justed
to increase output from 110
to 130 Watts o n 20 meters
(as read o n my Drake W4
wattmeter). By the time this
report appe a rs in print, I
will have read justed that
pot for an exact 100 Watts
output and be enjoying the
rig's marg in of safe ty. The rf
powe r cont rol m ounted
concen tric with the mike
gain d irectl y va ries output
independent of mike or
speech processo r leve l. SSB
opera tors who enjoy QRP
opera tion can reduce pow
er output while maintaining
full aud io. The 730 drives
both my Drake L4B and
home-b rew " cl a ss ic-kilo
wa tt" amplifier (Decem be r,
1978, 73 Magazine, pg . 22&)
to their usua l outputs .

A large final amplifier
heat sink is affixed to the
73O's rear, and a twist-blade
fan moves a ir diagonally
across the sink whenever the
730 is in transmit mode. The
super coo ling seems like a
mild overkill, as the sink has
ye t to become noticeably
wa rm. The manual explains
that high sink temperature
will ca use a thermal sensor
to inc rease the fan 's speed,
and also keep it on during
receive (ev ident ly after a
2o-minute transmission into
a 3:1 swrt). A barely percep
tible wind norse was no
ticed and cleared by remov
ing the fan/s ink rear cover.
The cover's removal also

P-308) both incl ude these
features; each has a switch
able 2o-dB attenuatcr and
toggle switch used to select
either of two antennas.

An extra rf output for a
second receiver would be
useful, to allow simple con
nection of, say, a general
coverage communications
receiver and a transceiver
to enable the preamp to

permits more efficient coo l
ing. Swr shutdown checks
showed full o utput until
2.5:1. At 2.7:1 swr. the out
put dropped to 70 Watts,
and at 3:1 , output de
c re ased to 55 Watts .

During CW operations,
the transmit signa l is shift ed
approximately 400 Hz. I
co mpe nsa te for that shift
by turning the RIT co ntro l
two divisions lower in fre
quency. This maneuver was
initia lly plotted us ing a sec
o nd receiver to monitor
both sides of a QSO con
ducted with the 730.

A key must be plugged
into the 730 In order to
transmit a carr ier. I bypass
this requ irement during mo
bile operation with a direct
shorted phone plug in the
key jac k.

Bells and Whistles

The 730's digital ized dual
vfo's are fully microproces
sor-controlled, and the
vfo's may be operated
trensceive or used for split
operations as des ired . A
s ing le reprogram mabie
memory IS provided for
each band. The memory is
also tunable, with memory
release-and-recall returning
o pe ra t ion to the originally
sto red frequency. One can
thus operate a net and
chase OX on both CW and
S5B portions of a band at
the same time. Pushing the
rig's write button (wit ho ut
pushing the memory but
ton) will sync both vfo's on
one frequency when need
ed (such as init ia lly hunting,
spotting, and ca lling a OX-

perform double duty. I use
both the TS-180S and
R-1000 and have to use a
coax switch to take care of
this chore. Adding an extra
output should be a simple
project, as the back panel
has space for an extra jack
or switch.

Despite the few detrac
tors I mentioned, the Palo
mar transceiver preamp is a

pedition upon their " fire
up"). Another button locks
tuned frequencies to pre
v e n t a c c ide ntal kn ob
bumps from changing fre
quency . The tuning knob's
tension/drag is also fully ad
justable by a screw accessi
ble through a hole in the
rig's bottom.

The 730 also features an
internal relat ive power
wattmeter (accuracy varies
15 percent of my W4 ). a
ve ry effective speech pro
cesso r, and an swr br idge.
The contro ls for these units
are located beneath an ac
cess cove r on the rig's top
left area. The front-panel
meter is thus used to read
5-units, a le, rf output, and
swr. The "eve rything-in-one
box" arrangement can't be
beat!

Up/down band scanning
is po ssible via an optiona l
m icrophone. Since I've yet
to locate a " sc a n n in g
mike," I dug into the 730's
manual and schematic for
detail s. I had the rig scan
ning w ithin 10 minutes! The
ability to lean back a nd
tune the rig remotely IS
great, and I'm now planning
a keyboard system for en
tering frequencies d irectly
into the 730's m icroproces
so r.

On the Air

The 730 received its in i

t ial checkout during the
1981 Radiosport Contest,
and it performed like a OX
champ on both CW and
SSB. The barefoot rig per
formed comparably to my
T5-120. Switching o n the

good, dependable, and stur
dy un it; it's representative
of the generally high qual
ity of the company's acces
sory product line. Too, the
attractive a lum inum fro nt
panel and vinvl-ccve red
metal case add a good deal
of "cl ass." The 2% -pound,
8" x 5" x 3" P-310X is avail
able from Palomar Engi
neers, Box 455, Escondido
CA 92025. •

730' s speech compressor
added "7 league boots" 
and ca lled for redu cing rf
drive to my am plifier. The
increased d uty cycle was
quite noticeable on the
wattmeter, o n the amplifier
tube plates, and on p ileu p
c rack ing abi li ty.

W4CEC and I recently ex
changed rigs for a day to
evaluate signa ls. The 730's
transmitted signal is quite
clean, with ever-so-slightly
more high frequency aud io
response than a T5-820 or
120 (only apparent throu gh
direct compari son and
knowing the other person's
vo ice). The speech pro
cessor add s punch wh ile
producing a ba rely percep
tible change in tr ansm itted
audio response.

Mobil ing with the 730 is
shee r pleasure. The qu iet
re c e iver a nd t he no rse
b lanker give me the impres
sion I'm in a d iffe rent auto
(my previous rig showed 57
ign it io n no rse: the 7 30
shows S2 ignition noise).

Conclusion

The leom 730 is qu ite a
rig for the money. Its nu
merous features and state
of- the-a rt technol ogy re in
force my opinion t ha t a new
rig is o ne of today's best
doll ar va lues . lcom offe rs a
fairly extensive line of ac
cessories, includ ing match
ing power supply, external
speaker, linear amplifie r,
and a mob ile antenna. For
more info rmatio n, contac t
Icorn Corporation, 3331
Towerwood Drive, Suite
307, Dallas TX 75234. •
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1need a schematic lor a Navy
RBH-2 general-coverage system
CNA46188 receiver manutac
tured by National under its own
model number NCl56-1 . I am
willing to pay a reasonable
amount for the schematic and
manual. Thank you.

Terron
9301 SW 4th St., 219

Miami Fl 33174

Slep Electronics Comptlnq
P. o. BOX 100. HWY 441. DePT. 73
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Electron ic
Distr ibu to rs

sur MAI~RDERsrEOALS

I recently purchased an old
Ha ll icra lt ers linear ampl ifier,
Model HT 41. I need to get a
copy 01 the schematics and, if
possible, operating tnst ruc
nons. If anyone can fu rnish
these, I will gladly pay costs.
Thank you.

Glenn Churchllt KA2101
1 Meadow Rd.

Hudson Fall s NY 12839

I '

lish a claim with the Veterans
Administration for his deafness.

We are search ing lor any per
sonnel s tationed at Gunter
Field, Montgomery, Alabama,
between 1942-1945, so that we
may discuss the possible recol
lection of this accident. They
may contact me at the address
and telephone number below at
my expense.

Perhaps in th is endeavor to
help Mart in, we may be able to
help the other Gis he rescued
and who were also injured. If
you need any documentat ion
that I have for verification 01
these facts, please communl
cate w ith me.

Mrs. Ruth Fleischer
2701 East Utopia Road #110

Phoenhr: AZ 85024
(602)-867-8092

I am Mrs. Ruth Fleischer, wife
of forme r se rgeant Marlin
Fleischer, formerly stationed at
Gunter Field, Montgomery, Ala·
barna , ser ial '32316245 ,
SQuadron c-t. 2131 AAF. Base
Unit.

My husband was in charge of
a rad io shop at Gunter Field, Pi
lot School, Basic, and the err
plane wash rack was part of this
hangar. On or about July 27,
1943. a fire and explosion oc
curred, trapping the GI occu
pants (some 01 the Gis were
hams).

In the process 01 rescuing
these men, and amongs t the
other disabilities received , Mar
tin lost his hearing. Now that he
is totally d isabled and unable to
fo llow any substant ially gainful
occupation, he is trying to estao-

INDTEK ~ ...

ENGINEERING

PRESENTS: RTTY!

NOW YOU CAN ill WHE THER THAT

SIGNAl HAS DRIFTEO. AND WH ICH WAY,

BRIGHT. SOLID STAlE LED ARRAY.

INSTANTlY IDENTIFIES 110HZ . 425HZ .

ANO 85 0 HZ SHIFTS ,

REQUIRE S ONLY + 5 AND ± 12 VOLT

REGULATED POWER SUPPLY.

JUST ANOTHER · SIMPl E" RTTY PROJECT

" SIMPLE RTTY TUNER"

GOT THOSE METER
TUNING SLUES??

CUAN
SMOOTH

BENDS TO
90'

SO OOD O' CREDIT CARDS.
Al..L ORDEP.S I N US FUNtl&_
Al..L FOJU: IGfl ORDEIlS AOO
SS .SO SIIIi'i' J l<G II; AODJrICRl
TO " . 11 . .... 336

Z
~~~~CIATES
I OU IIf IS '" A'll .
SIl'f l SH IIlCiS , ' LA. nu. ~_...J

I THE tt BRAKE

BEND
&FORM
.060 ALUM .
& STEEL I

EASY TO USE!
BUILD CUSTOM
CABINETS YOU 'LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST II

GUARANTEEDI clamp.
not incl.

21~
+2!:t
'~M

MINI FM MIC

TI"os <;OI7lPa<;' (', " • 2' I supeo- Ftoo ss
Moe: k,t OOJ toenonns "'If'ly 0""" .. . po!'f1 e un,ts
a,,_ n""••nots a s taole "'Ce(lloona' ou;r.llly
alldlo S>gnal lJ p to J oo yarOs Re<; el"" on any FM
' M,o Com~"'e eas y !o · bu'~ " 1 ""Iud" s Cas e
balle.y arlO all par'. ...,,1> ' ~lJs !ra l"'" "'51r manual
0<1ty $ ' 3 95 ASSJ>fl\tlli'd an<! 1"..,,0 $ ' 8 9 5

" NTERSIL "01 OVM " ,l llEOI $ 2 1 ss
· J"'TE RSIl.. 1108 OVtoo M (LCDI SJJ 95

· E....fl 22061(8 F"",,,,,,, Geo1 ...~ $'8 95

4all$ 1 55S&H""" .~

S.E. Corp ., Bo x 16969

Temple Terrace, FI 33687 .. 304
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ENGINEERING CONSULTING
P. O. BOX 94355 .....00

RICHM OND, B. C. V6Y2A8. CANADA
.... - ..•. -~" ... .~, .

FINALLY•••
A SQUARE DEAL

ON YOUR
ELECTRONIC

SCRAP
.\1..",. --" ., ...." ..pd' II", nI'.·, ",.......,,_ ... 0(

pd"''''n' ,'" /1>,' ....1.., "r r ~''''' ''kll _~ /I
""''''"nl...", ,,, "., " ""1 "/,,../1,, "·li"...1" ',,/
"",,,-,.,.,1 I'" ",",,'"""" ,,,,,,,,, 1" k.- " I" ,~ '"
'''''''' t,''I'''-"I -'',dd"

i'( · R,....I. !;oC ' ,, $ ;/" ', /1>
0". 't.',""" ;!.~c ,,, $., /,' -' I I>
1'( ' ~;,,/o, .r. $ :1/" $ :'11/ . -, /1>
(;.>1" plM.../ lH'" $ I;!,,, $.~II I" " II>

~;" 1"" It" ''''~''-''''''','''. ",," '1.- ..,,, ".,,,1,,, """'''',
n ..... .....' ," ...,1/"_r",,

n ·207R BATTERY SAVER KIT
MODEL BS·1 $1 4.95

YAESU FT·207R OWNERS
AUTO SCAN MODULE AND BATTeRY

SAVER KIT

15 minu tes to in 
stall. scan restarts
when earner drops
011 . busv switch
controls au tomatic
sca n on-ot t : m
eludes module and
mstnrcuons

Model AS-1 . $25.00

- NO more ~ad t>lllle< les due to memo<)' DaCk,.,
-30% len ec...er dfalh ...nan t-quelcl'led
-Simple to Install . slep·by-s1ep InS\fuct,ons
and parts ,neluded

'4 mA memory baCkup 'aduc.d to &lO . A
'45 m A rec" ve' d'a.ln 'educed to 30 m A_
' Im p' O\Ied .udiO h~hty ancl lOUdness

......z
:>
o
lil
c

'":>
~

o

~ ~w
!::

'"'"

New Technology (patent pending) con
verts any VH F FM receiver into a modern
Doppler Rad io Direction Finder. No
receiver mods required. See June 1961
issue of 73 lor technical description. Kits
available from $235, Write tor fu ll details
and pr ices.

~pm DOPPLER SYSTEMS
I I I E. Moon Valley Drive
Phoenix , Arizo na 85022
(602) 869·%08

DIRECTION
FINDING?

,-"l l1cill

~"1lle1lt
,~..-

•

"-r-

• A un,que bal1ery '''m,nIlIO'·
H ANOI-TEK R"1l ulaIO, allows conslan1 ~and -!'Ie ld

Op.ra110n I,om aulO DC or base supply ...,th no n,
c lld d'a.1n and ..... ITHOUT RADIO MODIFICATION '

MOde l l - lcam IC·2AiT; K_TA- 2~

Y- FT-201R T _ S,m p•• mod IOf Temp
S2. 95 PPO ,n USA CA a.d<l 'I !>D_

~""
HANDI·TEK

PoD. BO X 22ilS. LA PUENTE. CA '11~

leom-slldes on t>onom 0 1 'lid '"
Yllesu-l,1S ,nto Dan,"y campa.' tmen1
Ken-.rood - POwe' ed In'u batte<y plug

MOO£ L
SG l lK1C
unn

jIIorS • ...,....

. .... , ... _..~ ..
' ...._1

SVNTHESIZED
SIGNAL GENERATOR

MADE II.
' SO

• Covers 100 to 179 999 MHl In 1 kHZ steps wun
thumb- wheel dl~ l · Auu'~CY 0000 1% at ~II tre
quenoes • ' n (efh~1 l ,equeflCy h'lOdulahon Irom 0 10
OW' 100 kHZ al a 1 kHZ rate · SpUIS and nose al
leasl60dB DeIO... C<lHM:' · RF ourpul adlustable Irom
5-5OOmV across 50 onms » coerares on 12vdC @

'11 amp In StOCk for Immediate shipp ing 1329 95
cvs sh,ppmg o..ernlghr de il~e,y available at exr'a
ecsr • Range Ed ende' (phase·kXkeil ml.er /d'V1d·
ell 101 allOW unll tneoes tne ' ange from ' 10~
MHZ Same SIze as $G·l00 Mounts lJ'Iggybd(!l
Puce $29995

VANGUARD LABS
196-23 J. mac:" A. . .. Hollis. N Y '1 "23

Phone: 12121 466-2120

PO U ETHYLEIlE DI ELECTRIC
"-Gl13 "on,,,,," mon I ""~ II!> .,. • n,eld m,' • ,...::McII,
flG " l!>ohml91V. on,e'd m,1IPec l!4ll1
RG2"U double oil_ " " ••10 ts./I ,
RG' r.u m''''''Yf.~onm m.l.pee._ 10&1l.
AG~ M,' -.: 95 '" ,hoe«! HC1lt
AG!o4AU M. _ .'7.>......_ . • " •.- , _
AGm,AG~Ul_"__ __

LOW l OU , 0.0... OIf.Lf.Cl lllC
AG II~ ,m".. 8/95 ... ,"..1<1 II'". Jac k"
~U 9/ '10 s" ,. 'd .. "'tO ile• • , He"bl.
f1G.!! lJ 60 '/0 , n'. 'd
RG56lJ 80 "> ..".Id
AG5IIU lI!> 'I'o , I" " d
AG~ 1~ onm '00'1> 1001 I n,e!<t lTV type,

Rot""~ 2-'SQ_ 6-2211&.e-- ...._ng JJ C'O '.t 100" _
$2 ClO NCh ..,..-, 100 "

CO....ECTORS
Pl·25!I'O e..c IUG-Z5~1 n .loO ..
PL·2~9 P".~·O~ ' O'PI. , . hell 101S3,U
Pl·259 • SO·239 101'Ut
Doul>le M... eon....,lor Sl ,Tt
I '1 P.,ch _ 0 * ''''C'' ,~"" plugs u.ch oncl "1 .0Il
_ .. UG 1~ '" , 1fj 10'S1."
ttt<~ T I...~I tJ_$lI
( I...,.., jM l!IllI S1_Tt
~59" llV '.poe) 11)'tJ.IS
PI. 2!>8 ldOuDI. UH~ t_ . 1e Do"'" ,..
Conn'CI"'"-'h.pp,~g10"" a4ll'" $ 1 loO mm,mum

FAH CU AlOC
...412 COO ..OOS'loO_FlA AES AOO ~ ""

NEMAL ELECTRONICS
_ s.w .... ST.OEl"f.FU)._~:mG

TEI.lfIHOOIE1XJ5I"_

COAXIAL CABLE SALE

288,00

,.""
288 .00

"'"269_00

"".00
12% oil IISI

414 00
731 ,00

IClo'O.oo
199_00
2M_00
' 67,00
4M ,00

RED HOT SPECIALS!!

Alden PCS3OlXl2m
Santec HT12002m H a.ncltleld
Ne ...' KOK 2il25 MKII
Janel OSA52m P'eam p
8 1111' C1l122il $<;anne,
Kanllon lCSFOil COde Reader
All M FJ Items
T. n Tee Argosy Ile..
Tell Tec 0.."11 Xc. ,
Ten tee Omn, C XC..
Regency M 100 $<;ann..
San1ec ST-71T 4. 0 MHz H a.hdtl. ld
AeA MOfsem ll t,c
S...an 100MIlAXCVR

PIIC" U, tl,O'Cf fO c" a" 90' "" ' llOu f nO',ee
SASE fOf o l ne' RED HOT SPECIALS ....... a."" U!oM

Ben Franklin Electronics
115Yl N Main Hi llsboro KS 67063

316-947·2269

S1799 5
EM:H

se e O~"vtA
liD.

SEND CHECK ~ONH

OIlOER 0 11 Ct AT IFltD
f ......DS TO,..

PO &0' ...of;f;& • AUI'lO!'!A
COl.ORAOO eoou

DEPT Me

THE HMR II
MICROWAVE RECEIVER SYSTEM

14' dB I1A IN. TUIlABl£ 2.1 TO 2B GHI RAMGE
BMOfjTH WARlWITY · COMPUTE-READYTO INST AU

PARTS Of HillA I AVWlII.l $lPAIlATE LY

f Oil THE LOWEST !'IIICE 0111 OUAIIlTIn OIlOEIIS.
COOs. M(; 011 " ISA OIlDEIlS (;ALl:

.... 9 303 8Z0·Q738

r C.S. TO 10 METER KITS
AM flUCA'S ' 1 SOURCE FOR

10 MfTER C.I. KITS

IN STOCK- Kil s for rnost C.B. Models
COM'Un KITS-Inc ludes a ll parts and
det<l i led msuucnoos .
CUSTOM ENGINEERED- Fo r easy inst all-
ar ion wlth m ini mum l ime and equtp-
ment .
flVUILE l AND COVlRAGE- To provide
up to I MHz coverage for most P_ L_ L.
chassis.
LOW COST- Prices range fr om S 10 .00

to SSO.OO.
FREE CATA LOG- writ e or call laday.

AM ERICAN CRYSTAL SUP'PLY CO M PA NY
P'.O. lOX 638
W EST YARMOUTH, M A. 01613
(6 11) 77 1·4634 ~ , ~
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LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

S-L1NE OWNERS
ENHANCE YOUR INVESTM EN T Ror;li9 A!n0.1eurs

T.mpo Hondl'leld

un.OII
~95 . 00

IOlI l.7~

.. W I.I I
,_.

SoH 2n.11 ..i l ~ T_'...

Sol l lS.eo ll' ~H.

Son l59.00 .. ;1~ TO,, ' M

S"" 3 14.10 .wo MH.

S-4"·\l 35UI0 u Hulton Pilei
s-.t.T_U• )77.00 I t BoonOll PM

" nu, z lit....... '> "' . "

'" l 14. 11 ..l l~ T_'...

A._ f'(:~lOOD l "I.,..
t "oJoIS..on ,b irO 1028X

1 '~" 'I ",OmMII '

~
......_ ..r, .... _ ....... --.

( :UI)',lJ'>" b,...._ ·,
, ......1<..., .. ,.....mrtriaI rqooo; ' ;.., .

2317 V..- Jacbon Rd.San A.ntonlo , TX 7821

(800)53 1-5405 (5 12)734-7793 in Texas
r .O .B. ORIGI""

Write or phone fa,
specs and prices.
(707) 462-688 2

P lug -,ll. so lid ~ t a' e lUbe r ep lacp men n

• S·line perfor mance-solid state!
• Heat dissipa t ion reclue.d 60%

• Goodbye h.r<f.1~find tu bl1
• Unlimited equi pment Iif.

TU BESTER S cost less t ha n two l ubes ,
and are guaranteed for W long as you own
your S-Iine.

with

TUBESTERS TM

SKYTEC
Box 535
Talmage. CA 95481

roodel III 16K

$839

2.$A G,ealIlOO(l
l, nl.loll, MAo Oi lo60

~11 • • aa . 3193

$310

com

computer 4K

OUA NAME SAYS IT ALl!

Amateur Accessories
MORSE· BAUDOT· ASCII

FOR THE TRS-SO MODelS I or III

NEW!

P~rsm on C....tt. or Disk

~ JENSEN TOOls INC
~ "In., p .... <" OJ> "mp<' AI !IVA'

- no programming ellperlence required
-lull i nslruCIiOnS l or tne newcomer
-20 prep ared messalles :CO , OTH . 73.

RST. asv. osv + . aSY- , aRZ. etc.
- no RS·232 in terlace req uired
- TU-170 1erminal un il recommended
-PORT aero decoder is required
- specify model ilnd cassette or di sk

AI.o cont.'n. te.tequ'pment
plu. wide . e le d ' o n 01

toollrft. and e• • e.

...........'. npw calalog is jam_pack~ wilh
more Iha n 2000 qua lily Ile m. , Your single
source lor herd-tc-ftn d precis ion tool. a nd
tool klls us-ed by electronic lechnlclans,
SClenll"s. engine,..... Instrumenl mechan_
Ics. Khool.. laboratorle5 and government
age-ndn. s-d for yo<P" free copy loday!

RICHCRAFT ENGINEERING LTD.
"1 Wshmed. Indultrl,l Psrk
Ch.ut.uqu,. NY 14722·1085

~ .,.

COD ortl,,. US only (71S) 753·2854

MOASE 8 to 800 WPM .$29 postpaid
BAUDOT 60-66-75-100 $29 postpaid
ASCII-11 0 Baud ... .. $29 postpaid

. ATIl

.-

Price 5029.50
UP $ INCLUO[t)

PO-I P....... Kit _ 51 SO

• <10-0. ,. ,ny , ., . . ... .. 'ow..

. ~ ,,,, """ .M "........ ._.
· 0-_'. ...,_ w"," . ..... ..._<'_ '.0_
• c..>o...'oooI _ '-...

· ~""" .,_ -
· 0",.••, 1 1, ,,' aI1<>w.

0"," •• •" .,d 10 ....

...., ' , .., of " .J

,
• I·n
J

•

.11"
""".... "

P..TEOfTEO

THE PROFESSIONAL.

TOUCH TONE

ENCODER.L . .
~~ An uttl'll h~h quality

~fo<p<O""lonal
application. Absolute reliability and
function make. the difference. There'. a
Plpo encoder lor avery system and
application. Totally' HNlceable, •••1. I.
operate and Instal . Cafl or write'OI ,..
cat./og lind InformatJon! (213) 852-1515
or P.O. Box 3435, Hollywood. CA 90028.

,., ," '00'

MOOU
50-1 UNIVERSAL ANTENNA STANDOff

lj)ipoC8ommunications "
EmphaSIS IS on DualIty & Rehllo<hry .... 300

IlX EOUIPfllEnT ltd.
• 0 ",.. • 0_ , . .... _ .. ooסס

..1N YE VI'l.ING
VAN GORDEN
ASTRON POWER SUPPLIES
ALLIAN CE
M INI PRODUCTS
AK!GA,WA METERS

.'W

IN STOCK-Kit s l o r most C.B. Models

COMPUTE kiTS-Includes <'I II fMrl'> <'Ind
deraued inslfuClions .

CUSTOM (NGINURIO- Fo r ea!>)' inst.i'lll·
anon w ith minimum rime ~nd eqorp

m ent .

fLUI'U '''ND COVlR"Gl- To p ro v ide
up 10 I MHl coverage for mOSI P.LL

ch~sSiS.

lOW COST- Pr ices ra nge from $ID.OO

to $50.00 .
fRll C"T"lOG- w rl l e or c~1I toctey.

C.B. TO 10 METER KITS
"MElKA'S '1 SOURCE '01

10 MElli C•• . xrrs

Watch us"'" mo<e i.-..s on lhe ....... lulurll '

CALL O' WRITE lor OUf price 01'\:

KEYERS & PADDLES COA X SWITCHES
HEADPHONES ROTATOAS
MICROPHON ES SPEECH PROCESSORS
TUNERS PHONE PAfeHES
2M RIGS & AMPLIFIERS CWISSB FILTERS
ANTEN N"S_HF, Vh F MORE- NOW & FVnJRE

W e look tOfWllfd (0 Quotong yQUf needs
Ask abOut delivery to the Richmood!Tidewliter areas!

•

,o\MllllCAN CIYST"l SUPPLY COMP"NY
r.o. lOX 638
WIST YAaMOUTH. MA. 0167]
(611) 771-4634 .... 7

Tfle ne... lind ACTIVE dealer In AK:1'Imond/Ti<iew"i1ter
..... Qw.ht: Ill...."'" RadIO ptOduets you k """, ~...
."
rlYGAINITELEX
YOCOM
/\.lOEN (ne... PeS 3000)
BENCHER
HI \l KEY
PALOMAR
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MORSE CODE SEND a RECEIVE
w...........__• VIC "" CaO-COMf'VTEa

PERIPHERAL PRODUCTS
303 S. VERMONT 11.\1 .

ROYAI.O AK. MICH. 41067
1-313.399-3990 ..... 473

MOOSlCOOf Al)APTI ' C W e-.. .._ _ •.,
.... _ t , ..__ ......."'_.. "_ _ _ t-
....., , _. _ .. 11 00
1",.. ,",I0o..,_0<11ס I l Xl 00

12 ... D.( , _ ........ "'C 199)»<____ _J.. ..._~-._ . .......... .... _(_._2_,.......

- ...........--_ -_ ...---
_nu. ..c l>1c~! _ ... _ _ ,......."

--)l"''''_ '' 32'
-~_.... """,, -.
~--_ ._ .---_ ----_.,.. ""- .......
···In t,jI _ • .., $>( " ' 0'"

INDEPENDENT ~ "

CRYSTAL SUPPLY COMPANY
P.O. Box 183

Sandwich, Ma. 02563-0183
(617) 88&4302

CB TO TEN METER
CONVERSION KITS

KITS for AM- SSB- FM 40 Channel Pll
chassis conversions
DETAILED INSTRUCTIONS lor easy in
stallallon with minimum time and equ ip
ment
BAND COVERAGE fleXibility provides
up to 1 MHz coverage for most PLL
chassis.
PRICES Low cost prices range from
$8.00 to $50.00

All kits are In stock includi ng
several different FM kits.

FREE CATALOG Write or call today.

REMOT E 40 CHANNEL C.B.
RemaIn "a.e a mel.1 ' .ame. Spe.ker.
pl .."c case.•nd conl,OI moe no' ,nc 'UIled
Sold .. IS $14.95 ee

C.B. BARGAIN
c.B. _ .dS m.IS'''ll POO'" Of d.mage<!
CIon tie Use<! 'Of so.,. pans. Buy .....al "

$3.50 ea
0"10' ,nTOlma llon: Plea"" .dd $.00 fo.
Si H " 1 UPS. OOO's .CCOflled lor O,oell
,o lalo ng S5(1.(10 or mote , FIQ< 'da '8 """"
.dd . % salesla. M,n,mum Of_ SI5.oo,
For e ....n o,aell US r" ntl5 OfIt ~ a<ld 20 % 10'
SIH MASTER CARD and VISA ac c,pled

Su rplus Electronics Corp.
T29( '" W "'Ih Sl
M,a" ,. <, .1:1166
P .... .llY.> 8Il 1-a228

C.B. SPECIAL
(Repeat of a se ll out)

CONVERT TH ESE TO
10 METER FM

Now Hy'Ga,n .0 eMnn.1 prinled ei.eu' l
tlOardS assembly (Sq uetch POt. . olum,
Conl.ol and ch.nnel . wtlCh nol inctudedl
Bo.arlt, IOI<l II is . 0;......._ 6·'.e"

1- 9 pcl $1.50 .a.
10-49 pcl $8.50 ee.
(While quant i!i" ta'l)

u ... .,

""".."

...,-,..,..,- -
-",-,, "- ' ~ .._.... ..._......._.....

vc ;ro w . """':"" _v_.. , + '" 1_ _ ' _n

C....'.. , _ 00<. ,_ 1..

1_"..._, ' _

QUALITY MICROWAVE SYSTEMS

Calf. res.
add 6"299$

STATE-OF-TH~ART 2 METER
MICROC OMPUTER- CO NT ROLLED

TRANSCEIVER

BARGAIN PRICEDI

AZDEN
PCS-3000

B. G. CARL ELECTRONIC
11128 Claire Ave.

Northridge, CA 91326
Calt. (213) 363-1216

Other AZDEN er,Jip.lacc. discounts

FREE SHIPPING
ANYWHERE IN U.S.A.

lJ' s Incredible!

Now You Can Master Code .
For your hI l i Mffi bc.. w;<> or upgrw ,n ...
mdller of d"Y"_CO DE QUICI< is d l<!voh,
hOf\dfy b r....k lhrough dll.:;ovl" y wh kh dra~

IK411y srmp/J~ I"'" Ip/l, ng 01 Mar....Cod<>
Don", tortu..• jIOU . ....N th <'In POd"""l "",zoo
01d'll dnd dahs W"hCO DE Q UICK e.xh
1"110" magKa lly ,,,lis OUI Its o wn nam," Your
iund l,ng k'l ~ontd,"S 5 pow<" pac k,'d Cd'
selln."~ br",,, klh rough , .. ,cis. dnd ollg
,n.>! "",nu.oI Wro l'" toro,.l~kor wnd $J9.9S
lod.dV 10

WHEELER APPLIED
RESEARCH LAB ... 6

P O &,. 3261
Clly 01 Indus. ..... . C A 9170H

Ask for CODE QUIC K #103
(Ca lli "dd 6' \, sa WS la , I

Even If you nave faikod belore C O D E
QUICK must UJOrk for you or retu rn

the kit for 101011 tmmedld l" ,,,fund'

RECEIVERS
R·1143IWRR·3· 14-600
KhZ AM 'CW-FSin h~e bands;
mechanical lIQiIaI luning ~ ... .
8 ",.~17 V..16¥. ~ . 80 100 . ,,-..".
Used. checked $295. f • " I :.
Ma nua l parter repro: $15. • • •, ..
R.388IURR • 0.5'30.5 'f

Mhl in 30 bands: rackmounl. Mil-Col lins 51J.3:
10'h. 19Jc1 3-. 55 Ills Used. checked: $400.
Manual. partial repro: $ 10.
HAMMARLUND SP-600JX · O.!)4·~ Moz AM ·
CWin seven bands: rackmoonl. 10Vlx19x17 w

, 851bs.
Used. checked : $285 Manual. partia l repro $ 10 .
R-648IARR-41 • 190-550 Khl ancl 2·25 Mh.Z AM-tW
in 25 bands: mecl'latWcal digital luning Requires 24 VOC
4 amps; 7';,_16.13'1. .. , 35 Ills, Used. checked: $205.
Manual. partial repru $ 15.
0133 HF RECEIVER · 0.2'30 Mill sse·AM·
ON in 30 bands. set is Collins 5151 repackaged by
LTV·Temco lor mil·alrt:lorne use: black front panel . AM
BFO. extra fillering , 6V• • 18'1• • ,3" . 42 ItIs Used.
checked : $850. Collins 5151 manual: $ 15 with Gl33

purchase WRITE fORCA TALoo 4 SUPPLEMENT.

Ptlces F.O.B Uma. D. · VISA. MASTERCARD Aeclpted.
Allow 101' SOl/ping . Send lor He. FREE CATALOG!

Add"n .pl. 13 • Phon. : 4191227-6513+2!!
P~M

CLEAN
SMOOTH

BENDS TO
90'

\
EASY TO USE!
BUILD CUSTOM
CABINETS YOU'LL BE
PROUD OF I (OMMERCIAL
QUALITY at '/10 THE COST II

GUARANTEEDI c1a'!'p.
NO COD 0" CIl.£DIt CMOS . not Incl .
ALL O"DI:RS IN US I'U"NDS. 95
ALL roTU:IGN OlWt l'-S ADo

$5. 5 0 SHI PP IN C IN ADD ITI ON 21
TO p.a . .... 336

Z
~!~~CIATES
J'" III JI TIl "'I-
I.nVll $rI'IloGJ. FU. n u . -'
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We're first
with the best:

M

Fanon Slimline 6·HLU
Lisl price 5169 ,95/C E prlc. $tOO .oo
Low coa' .-channel, "und l oan"""
Th. F.fIO" Sloml.... 11·HLU II..... you .. . _ n..... 01 cty$lat
conlrolle<l"Cllemenl. UniQue AoulomalOC Peak Tun"'ll Qreull
'di" '" Ihe 'eee..... I,om . nd l or ma..m..m se""livll y
.crOI . Ihe snllle UHF b.nd. Indivld~.1 chl nnel locko..'
s...,lch.... Fraq...ney ",nge 30-50, 146·175 and 4liQ-512
~Hl. SO l e 2' .6'" • I " Includel rubber ducky .nl.".,.,
Ord.. cryslal C""'~!CIII" torNell eIlan,...l. Made ,n Jspen

Fanon Slimline 6·HL
lisl price 5149,95/CE prl c. $99.00
.-CII.""., IN"'o""."oa ., "·o".n,," o..a"
Freq... ncy ,,"p&: 30-50; 14d'l 75 !.Ii'll-
" YO" do,,·r need Ih. UHF band. gel Ihi. model and .....
""""'Y. same hoon Il8r1Of1111nce . ndl..I..... as lila mOdel
HlU will10ut lhe UHF band Or"" cryslal Cer1ihcales tor
each ch.",..... Made In J.pen.

OTHaR SCANN.R•• ACC.aaOR'••
N~I RO IlOnCV'~ 081 0 Scannar $31900
NWWI f1' llOnCV' D300 SC'nnor 5219.00
,,~ A811ancY' 0100 Se,nno, 5169 00
,,~ f1"ll""cY' HeOoI Stann __ __ .• 5129 00
A8118tlCY" IIUOO Sel nno, , 5259 00
A811"'cY' .. 100 Se, nn 5199.00
RallancV'f11D40 Sc. " nor. " , .. , '1411,00
SCMA·ll F.non MObile Ad.ptertBalla..., Chtrger $49,00
CH.ll Fanon AC Ad.ple./Batlery CharQSr S1 ~ , OO

CAT.. F,nan CI"Y1f\lI case .....Ih bell chi:> .. .•..•. Sl5.00
AUC3 FanonaulOlioghler IdaPler!BllneryCl\arge< 51 5.00
PSK-ll Bua Powe' Supply/ 8rad<at lor SCMA.fi $20.00
5P50 Be.re.' AC Adabl8\' _...•. .............. . $9 005"' Searc. r Ballery charlier, , , 59,00
SP58 Burc., 4·6 ThlnSe.n ca.rymg case, ,., $\2.00
MA50ll ReQ. ""y carryIng cue lor H604 ", $15,00
F.E. F.equarocy Dorectory tor Easletn US A. 512.00
F.W Frequency Ott'aetory lor Welle'" USA. 512.00
FFD Faderal F.IIO ney Dl.telory tor U S A. Sl 2 00
TSG -Tap5ee<el" Reg,l1ryOlUS Governmenl Ff8Q. . S10 00
... 1,2 V AM Ni,Cad balleries (l eI 01 lou'! .. . . ,... , 5900
A·135cc Cryst.1 certilic.'• . . . . . . . . . . . . . . . . . . . . . . ",. $3.00
Add 53,00II/'lllll)ing ror a11.cotuon.s ordered" the_ t_

INCREA.eD ,.eR,oRII"Nce ANTeNNA.
If you wanl lhe ..Imoal In perlormance ' rom your
scanner. il i.essenti.1 t!>al you use an e.temal,ntenna.
WfJ have ,ix base and mobile ,ntennlS specifically
designad lor reCfJivinl/ all bands. Order . AtlO is a
magnet mount mobile anlenna Order ."81 is agulle.
dip mobile . nl an na. Order .M2 is I trunk·lip mobi..
anlenna. Order . A6 3 is ' ... inch I>oIe mount. Order
• A64 ISa "" ,nch snap-in mou nt. ,nd ' A10 Is . n ' IIband
base stahon anlenna. All sntennas are 535.00 and
53.00 for UPS shipping in lhe contmeraer Uniled Stales,

BUY WITH CONFIOENCE
To . ,,111. ,_r_, fIeI-,.,_ C_ oI any SCI".,........nd
or l)hOrte )'OU' or"" doreetty 10 our 5ea.-.r DIalnbutlOll
CenI8\'~ Be ....e IOcalculat. you. pnca .. sing Ihe CE prlc• •
In Ihl' ad. MlCh'9an ,esld",'" ple. se add 4'" ..les I..
W.illen P..rC Il... Orders are aeceOled I.om 'Pproved gov'
ernmenl .geneies . nd mo., well ,,'ed ri.ms . 1 • loqo
sureharge lor nel 10 bill,"ll. All A les a.e subleel to ,vail..
blldy. accept.nce.nd ventM;a II(lf1. AlI AI..on .eeeMOna.
_ " nal Pnees. lerm. and Spee,ltealiOn. Ife .uI)jeet 10
Chango wll l>Ou1 nollCe. Out OIslOCk ~8ITI' wll tl8 pIaeed on
bIIckOf4e• • ~Io...e"eally ..nlo" CE i. inslruct ed dilterenl ly,
MOSI prod ..ct. l hal we sell hsve a m.n~!aCl~'e(s srran ly
F,ee copies 01warr.nties on Ihese producl . are ilable
priot 10 PUrch.se by wfll l"lI 10 CEoInl_honel orders are
_ ed wilh a $20,00 ...rehlfT,le for~..I _ " "lI ;"
ad",'",n 10 "'iOPing CIl-I'll'" AIllhlpmtl,,11 atO F.O.B. Artn
Arbor. l,hCl'l98n. No COO"lllNse.Non-<:etldled and'ore'9"
checks ,eq ..... bank Clear.""e, "" 'nlm..... order $35.00

M ail orders to: Commun lc.tlons ElectronIc . :
Box 1002, An n Arbor. M ichig an 48106 U.S.A. Add
57.00 per scanner or phone p'oduct lor U.P.S.
ground shipping and handling. or514.00 lorlasler
U.P.S. air shipping to some locations., II you have a
Visa o r Master Card, you may call anytime and
pl ace a credit card order. Ord., toll Ire. in the
U.S.A Dia l 800'521-441 4. II you are outside lhe
U.S. or in M ichigan, d Ial 313·994·4.444, 0.11.,
Inq ulri• • l nvit . d , Order withoul obligalion looay!
$canner Distnbulion Cenler· and CE logos . re trade
ma""s of Communicat ion, Eleclronic1l~

t Bearcar is a federally rel/ istered Irademark 01Electr,
ComP'lny.• Oivision 01 Masco Corporalion ol l"diana.
~ RepencyiS "edefIIlly registered 11-.:1emark of Regency
E1eet'onlCS Inc.
CoPYri9ht ' 1981 Communlc.tlon, Elect, o nl ca·

Bearear" 21 OXL
List price $349,95/CE p rlca 521 9 .00
•••nd, fa Ch."nal a Cry..." ••• a ltC/DC
Frequency r,n!ltt: 32-50. 144·114. 421·512 MHz.
The B••rcar 2 1OXl .canning radiOi, lhe secondQener
.liOn .carlner Inal replaces Ihe papul.r Bearcar 210
and 211. t1 hu . lmoatlwiCe Ine .canning capacity 0/
the e.a,eat 2t a with tB channe is plus dual scanning
,peeds and a briQht green fluo.e scent dIsplay, A..to
mati c search rinds new freq ..ence e. Fealures acan
clelay. , ingle , nlenna. patenled Ir.ck tunlng . nd more'

Bea rear" 160
L,st pnce 5299.95/CE prlc . $1 84 ,00
...."d. fa Ch.nn.I • AC onl, a ,.,Iorlt,
Du.I Sea" -"..d. a DI,.o' Ch.nn,I "00'"
F.eq..enCY ranl/e: 32·50. 144-114. 440-512 MHz.
WOUld you beb .11>e B, arc.r t60;s Ihe least
e.petl';ve Bearear crystelleu scanner.

Tn,. scanner presenls a new dlme"sion in
scanning Iorrn and function. Look al the ,mooth
keybotrd, No bullons 10 punCh. No knobs 10 turn.
Inslead. finger'lip pads provide control 01'"sca.nning
OPeralions., Il\Cluding OnIOtf. Volume and SQveleh. 01
COU I'H Ihe 8Mrcal 160 inCOrOO<.l" Olh., adwnced
BNrelr features such., Priority. o;reel ChannelAcces.s.
Dual Scan sceees. Lockout . Saln Delay .nd more,

NEW/ Bearcat'" 100"'" ,.,,'-.,e,.,,.,..,_..._ "-_eJofl__.
Allow 60-120 d ays l or delivery .lrer receip r 0 '
order due to file lIigll demand lOt tllis product
List price 54 49.95/ C E pric. 1 299.00
....nd, fa Ch.n".1 e Liquid Cry,'el DI.pl.,
___rch • Lim" • Hold • Lod:ou' e "C/DC
Freq..ency range: 30-lio. 138·174. 406·512 MHZ.
The worId" Ilrst no-ety$tal handheld sca.nner has
com pressed into a 3~ ~ 1" • t ...~ case more scanning
ClOWer Ihan is lound in many base or mobiie scanners.
The Bearcar 100 has a lull 16 channels wilh frequency
coversge th.ll"cludes all public S&rvice bands (low.
High. UHF and -r bandS!. lhe 2-Meter and 70 em.
Arna" ..r bands.. p lu, M~;"ry.ndFeder.1Govemme"l
'requenoe5- It has ch'em.-plated keys lor funct lOflS
Ihal , re user cootrolled. SUCh as lockout, manu.1and
eutcmenc scan. Even seareh is provided. bOth msnual
and aulomaliC. Wow...whal a sc.nnerl

The Bearcal 100 prod..ces ...diopoweroolPi/t 01300
milliw.IIS. i, t r.ck-I"",e<! ,nd has select Ivity 01 beller
than 50 dB down . nd senSItivity at 0.6 mICrovolts on
VHF.nd 1.0 microvolts onUH F. PowerCOMUmplion is
kept e.tremely low by using. liQuid crystal display and
e.clusive low power inl el/ rated cireuils.

Included in OI.l rlow CE price is s Slurdycarrying ease,
earphone. ballery ch. rger/AC .dapter, si~ AA n;.cad
bailie"" and Ile . ib!e .ntenna. For ,arliesl delivery
' rom CEorese rve YOUr Beareal 100 today

Bearcat'" 5
List prlce $13495/CE prlc . $M.oo
....nd. a C"al., CII."nal•• Lockou' a AC on"
Fraquanc ~ range' 33·50. f41l-l ' 4. 450-50' MHz.
The Bearcar 5 is a value-packed c~I.1 scanner buill'or
Ihe sca.nning orolessiOf\at - al • pne. the Ii~t-t,me

buyer can afford. Indlwlduallockoulswi1ch",. Order one
crystal Certilicate lor each Channel.

Bearca~ Four-Six ThinScan'"
Lisl pnce St89,95/CE prlc. $124.00
Frequancy range.' 33·4 7. f52· 764, 450-508 MHz.
The incredible, Be,re.r Four-Six Thin $can· is like
having an inl ormat ion center in you r pockel . Tn" lour
band. 6 channel crystal conlrolled scanner has patented
Track Tunin!l on UHF. Scan D~ay.nd Channel Loc koul.
Measures 2'1io • 6% x t ~ Includes rubber ducky antenna.
Ordercryslal certificale lor each channel. Made inJaoa"-

TEST ANY SCANNER
T.sI . ny sc.nne. p...ch...d I.om Communlc.tion.
EI. ct ronlc. · ror 31 d.ys belo'e you decide 10 keep~. Illor
' ny ...lOn yo.. ar. nol complelely ..Iilfi..s, .el ~'n i1 in
origInal cend,hon ... ilh all pert. in 31 .u.Y5- lor • prompt
ref..nd (le" Sh>Ol)lnwhand ~"lI Cha'VN'nd ._ Ie etadllil.

Beareat" 250
LllIt pnce $429,95/CE prlc. $26 9 .00
...rtd, 50 Cha",..I. ern,."••, • S••CN.
ator••• R.ce"•• D,.lta' clock' ACIDC
Prlor/r, Chen".1 • D.Te, • Colin' '.eture
FraqufmCY range 32-50, 146- 174, 420- 5 12 MHz
The 8urCllr 250 performs any scanning r ~ nct ion you
could possibly wanl. Wilh Ptls/1 bullon ease you can
prog,am up 10 50 channel' lor aulOlT\a.l iC monllOf'i1lQ.
Push another bullon and seareh tor new Ireq uencoes.
There ere flO crysla l, 10 limil wh" you wanllo hear. A
~ial seal'(;h fealu,e of Ihe Burell 250 actually
ator", 64 t,equttnCies and reca lla lhem, on e at .. limtt.
Ove.attllS cuSlomers should ordtt. lhe Surcal 2!50FB
al 5319.00 eech. Thia model has 220 V ACl12 V DC
powe' 'upply and 66·88 104Hz low band c:over~.

NEW! Beareat" 20/20
LiSI once $449.95/CE prfc . $219 .00
' -""d,40 Ch.n".I. Crya',".a. a a..rch••
AM Al,ere".nd ,..,W/e ..",1 "'"da • ltC/DC
II'rlorltr C"""" a DINc'CItao elAcc... a DeM,
f raq.. ....,y'.<>ga 3Z·SO. 11'·13lIAM. , H· IT4. 4"O-~ I2 I1Hz.

The Bearcar 20/20 automatic scanning radio
replaces Ihe Bearear 220 and monitors 40 t reccen
cree Irom 7 bands. Inc lud ing atrc ratt. A two-position
switch. localed on thelront panel, allows monitoring
012 0 c hannels at • t ime,

NEW! Bearcat'" 350

Chances are t he police, fire and weat her
emergenc ies you'll read about in tomor·
row's paper are coming through on a
scanner right now. All scanners sold by
Communications Electronics bri ng the
real live excitement of act ion news into
your home or car. With your scanner, you
can mon itor the excit ing two-way radio
co nversat ions of pol ice and f ire depart
ments, inte ll igence agencies, mobile tele
phones, energy/Oil ex plorat ion crews,
drug enforcement age ncies and more.

Some scanners can even monitor aircraft
transmissions! You can actually hear the
news belore iI's news. If you do not own a
scanner for yourself, now's the time to buy
your new scanner from CommunIca tions
Electro nics.Choose the scanner that's right
lor you, then ca ll our to lf·free number to
place your order with your Master Card or
Visa. A scanner is an excellent holiday gilt.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week.Wealsoexportscanners
to over 300 countries and military instal
lations. Almost all items are in stock lor
Quick shi pment so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Beareat"i350
TIl. Ultlmat. a rnth• • /~.d acanne,f
Allow 30-60 days lor delivery ener receipt of
order due to the high demand lor this product.
L ist pr ice S599,95/ C E p ri c e $4 19 .00
r-••nd. 50 Ch.n".1 • AitthrNume,./e • No
cryere l . u"ner • All Alre,.elt and ""bile
..",/c e bend•• • PrIority Chenn.1 • AC/DC
B.nds· 30-50, 118'136 AM. 144,' 74. 42/-512 101Hz.
The new Bttarcar 350 int ro duces an inc redib le
breakthrough in synthesized scann ing : Alpha'
Numeric DIspla y. Push a b utton-and Ihe Vacuum
Fluorescent D,splay switches tram " numenc" 10
wo'd descript ions 01 what's being monitored 50
Channels in 5 bankS. Plus. Auto & Manual Search.
Search Direct ion. Limit & Coun t, Direct Channe l
Acce s$, Setecnve Scan Delay. Dual Scan Speeds.
AutomallCLockout. Automat ic Squelch. Non-VoIati!e
Memory aeeerve your Bearcal 350 loday!

Beareat" 300
List pr ice $54995/C E p,lc . 5339 .00
' -.end, 50 Chenn.I • a e",/c . a .erch • No
cry.re/ . ca"n.r • All Alrcrelt and Public
a.",/c. bend.. • Prlorlt, Chenn.I • AC/DC
Bands: 32'50. 118-136 AM. 144·' 74, 42/ ·512 MHz
The Sea rcal 300 is the most advanced au tomatic
scan ning radio lhat has ever been Ollered 10 the
public. The Bearcar 300 us es a bright green f1u~

re scent dlg, ta l d ,splay. so irs idea l lor mobile
applicat ions. TheBeareal 300 now has the se added
teatures: Service Search. D isplay IntenSIty Cont rol,
Ho ld Searc h and Resume Se arch keys. Separate
Band keys to perm it lock-inJlock-oul 01 any band lo r
more effiCient service search.

Synthesized
Hand-Held
Scanner!



"CIRCUIT BOARDS"
• INTRODUC ING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS'

( Sat el l i t e Receiver Boards )

DUAL CONVERSION BOARD $25. 00
Thi s board provides convers ion from the 3. 7- 4. 2 band fir st t o 900 MHz
where gain and band pass f i l ter ing are provided and. second. to l O-MHz.
The board conta ins both l ocal osc i l la to rs , one fi xed and t he other
var iable , and t he second mixer . Cons t r uc tion is great ly s impl i f ied
by the use of Hy br i d Ie amplifiers for the gain stages.

iZPFCHIP CAPAC ITORS • • • • • • • • • • • • • • • • • • • • • • • • 6.00
For use wi t h dual convers ion board. Consis ts of six 47pf.

70 MH Z IF BOARD . • • • • • • • • • • • • • • • • • • • • • • • • • • 25.00
This ci rcai t provides about 43dB gain with 50 ohm input and output
impedance . I t i s des i gned to dr ive the HOWARD/COL E~~ TVRO Demodulator.
The on-boa rd band pa ss filter can be tuned for bandwidths between 20 and
35 MH z with a pass band ripple of less than ~ dB. Hybr id Ie' s are used
for the ga in st ages .

.01 pF CH IP CAPAC ITORS
For use with the 70 MHz

• • • • •

IF Board.
• • • • • • • • • • • • • •

Consis ts of seven .01 pf.
• • • • 7.00

DEMODULATOR BOARD . • • • • • • • • • • • • • • • • • • • • • • • • • 40.00
Thi s circui t t akes t he 70 MHz center frequency satel l i te TV signals i n
the 10 to 200 mi l l i vol t range, detects them using a pha se locked l oop,
deemphasizes and filters the result and amplifies the resul t t o produce
standard NTSC video . Otber outpu ts i nclude t he audio subcar ri er , a DC
voltage proportiona l to the st reng t h of the 70 MHz signa l , and AFC
vol tage centered at about 2 vol t s DC.

SINGLE AUD IO . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15.00
This ci rcui t recovers the audi o s i gnals from the 6.8 MHz f requency. The
Mil l er 9051 co i ls are tuned t o pass the 6. 8 MHz subcar r i er and the Miller
9052 coi l tunes for recovery of the audio.

DUAL AUDIO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 25.00
Dupl icate of the si ngle audio but al so covers the 6. 2 range.

DC CONTROL • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 15.00

SPEC IAL SET OF FIVE BOARDS INCLUDING DUAL AUDIO (two s ingl e audio
boards )J! !!!!!!!!!!!!! !! !!! !!!!! !! !! !! !!!! !!!! !! !!! !!!I!!!!!!!!!!!!!! 100.00

ALL PARTS AVAILABLE I~ STOCK

Toll Free Number
800-528-0180
(For orders only)
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"DOWN CONVERTERS"
1900 t o 2500 MHZ Mi crowave Downconverters

In Regards t o your request for i nformat i on concerning our microwave recei ver. This
recei ver i s tunable over a range of 1900 to 2500 MH Z approximately ,and i s int ended
for amateur use. The local osci l l ator ;s vo ltage cont rol led ( i . e.) making t he I. F.
ran ge approximately 54 t o 88 MHZ For Your St andard TV Set Channel s 2 thru 7.

P.e .Board wi th Data

P.e .Board assemb led and Tested wi t h 2N6603 .

P. C. Board with al l chip caps so lder on .

P. C. Board wi th all parts for assembly .

P.C .Boa rd with al l part s for assembly plus 2N6603

P.C.Board assembl ed and Test ed.

1 to 5 $15 .00 6 to 11 $13. 00 12 t o 26 $11.00 27 up $9 .00

$30 .00

$49 .99

$69 .99

$69 .99

$79 .99

HMR II Oownconverter with power supply . antenna (Dish) and al l Cabl e for
In sta lati on .180 Day Warranty.

1 to 5 $150.00 6 to 11 $140.00 12 to up $125 .00

Vagi Oownconverter with Power Supp ly . Antenna (Yagi) and all cabl es fo r
Insta lati on. 90 Day Warranty .

1 t o 5 $1 50. 00 6 t o 11 $140.00 12 up $125. 00

Vagi Downconverter as above but Ki t . (NO CABLES) With Box .

1 to 5 $125.00 6 to 11 $115.00 12 up $100. 00

HMR II Oownconverter as above bu t Kit . (NO CAB LES) Wi t h PVC.

1 t o 5 $125 .00 6 t o 11 $115.00 12 up $100 .00
--------- -- ------------ ---.._---- ------_. --------------- --------------------------------

~ec i a l New Stoc k Of Carbide Dr il l Bi ts .

I. 25nm 20 40 53 63
I. 45mn 24 44 54 64
3.2nm 26 45 55 65
3. 3nm 29 46 56 67
1/ 8 30 47 57 68
3/1 6 31 48 58 69
5/ 32 36 49 59
7/32 37 50 60 You r Choice $1. 99
13/ 64 38 51 61
19 39 52 62

Toll Free Number
800-528-0180
(For orders only)
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"FILTERS"
Collins Mechanical Filter #526-9724-010 Model F455Z32F
455KHz at 3. 2KHz Wide . $15. 00
--------------- ------ -- ---- --- ------. ------------------------------------------------------

At las Crystal Filters
5.52-2.7/8 5. 52MHz/2.7KHz wi de 8 pol e
5. 595-2.7/ 8/ U 5. 595MHz/2. 7KHz wi de 8 pole upper sideband
5. 595- . 500/4/CW 5. 595MH z/ . 500KHz wide 4 pol e CW
5.595-2 .7/LSB 5.595MHz/2 .7KHz wide 8 pole l ower s ideband
5.595-2 . 7/ US B 5. 595MHz/2. 7KH z wide 8 pole upper sideband
5.645-2 . 7/8 5.645MHz/2 . 7KHz wide 8 pole
9.0SB/CW 9.0MH z/ 8 pole s ideband and CW

Your Choice
$12 .99

-- -- ------- --- ------ ---------. ---. ----- . -- . --. ---------------------------- --------------- --

Koku sai Electric Co. Me chan ical Fil t er #MF- 455- ZL-21H
455KHz at Center Frequency of 453.5Kc Carri er Frequency of 455Kc 2. 36Kc Bandwidth

$15 .00
----- --- --------------------------------------------------- ---- ------------ ----_. -----_. -.-

Crystal Filters
FX-07800C
FEC- I03-2
001019880

4884863BOI
5350C
5426C
AI0300

7.8MHz
10.6935
10.7MHz 2 pole 15KHz Bw. Motoro la #48084396KOI
Thru #48084396K05
11.7MHz 2 pole 15KHz Bandwidth
12MHz 2 pole 15KHz Bandwidt h
21.4MHz 2 pol e 15KHz 8andwidth
45MHz 2 pole 15KHz 8andwidth (For Motoro la
Communicat i ons equipment)

10.00
10. 00

4.00
5.00
5.00
5.00

5.00

---.-- ---- --- ------ --- .--.---.----------- .- --- --.--.---------- -_.--. ------ -----------------

Ceram ic Fi Hers
Mura ta BFB455B 455KHz $ 2.40

CFM455E 455KHz +- 5. 5KHz 6.65
CFM455D 455KHz +- 7KHz 6.65
CFR455E 455KHz +- 5.5KHz 8. 00
CFU455E 455KHz +- I. 5KHz 2.90
CFU455G 455KHz +- 1KHz 2.90
CFW455D 455KHz +- 1KHz 2.90
CFW455H 455KHz +- 3KHz 4.35
SFB455D 455KHz 2. 40
SFEIO .7 1O. 7MHz 2.67
SFG IO . 7MA 10.7MHz 10.00

Clevite TO-OIA 455KHz 5.00
TO-02A 455KHz 5. 00

Nippon LF-B4/ CFU4 551 455KHz +- 1KHz 5.80
LF-B6/ CFU455H 455KHz +- 1KHz 5. 80
LF -C18 455KHz 10.00

Tok in CF455A/ BFU455K 455KHz +- 2KH z 4. 80
Matsu shira EFC- L455K 455KHz 7.00

ROT RON MUFFI N FANS Model Mark 4/MU2AI
These fan s are new factory boxed 11 5vac at 14watts 50/60cps . Impedance Protected-F
CFMi s 88 at 50cps and 105 at 60cp s. $ 7. 99
--- --- -------- -- -------------------------------- ---- -------------------------------------

SPECTRA PHY SICS INC. Model 088 HeNe Laser Tubes .
Power output 1. 6mw . Beam Oi a. . 75nrn . Beam Oi r. 2. 7mr. 8Kv sta rt i ng voltage
68K ohm Iwatt ball as t 1000vdc +-IOOvdc 3.7ma . TU8ES ARE NEW $59 .99
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"AMPLIFIERS"
AVANTEK LOWNOISE AMPL IFIERS

Models UTC2-102M AP-20-T AL-45- 0-1 AK- l000M
Frequency Range 30 to 200MC 200 t o 400MC 450 to 800MC 500 to 1000MC
Noise Figure l.5dB 6.5dB 7dB 2. 5dB
Voltage +15vdc +24vdc -6vdc @ +12vd c +1 2vdc @ -12vdc
Gain 29dB 30dB 30dB 25dB
Power Output ldB Gain +7dBm IdS Gai n +20dBm IdS Gain - 5dBm ldB Ga i n +8dBm
Pri ce $49.99 $49 .99 $49 .99 $69 .99

Mini Circuits Double Ba lanced Mi xers

110del RAY-3
Very High l e vel (+23dBm LO ) 70KHz to 200MHz LO,RF,OC to 200MHz IF
Conversion Loss,dB One Octave From Band Edge 6Typ. 17.5Max. Total Range 6.5Typ./8Max .
l solation,dB Lower Band Edge To One Oecade Higher (LO-RF/ LO- IF) 55Typ./45Mi n. Mid. Range
(LO- RF/LO- 1F) 40Typ. /30Min . Upper Band Edge To One Octave Lower (LO-RF/LO- IF) 30Typ '/
25Min.
Pri ce $24. 99

Model TSM-3
Standard Level (+7dBm LO) . IMH z to 4001~z LO, RF, DC to 400MH z IF
Conversion lass ,dB One Octave From Band Edge 5.3TYP .17 .5Max. Total Range 6. 5Typ. / B.5Max.
Iso lation ,dB Lower Band Edge To One Decade Hi9her (LO-RF/ LO- IF) 60Typ./50Min. Mid . Ran ge
(LO- RFILO- IF ) 50Typ . /35Min. Upper Band Edge To One Octa ve Lower (LO-RF/LO- IF) 35TYP .1
25Min.
Price $11.99

Hewlett Packard linear Power Mi crowave RF Transistor HXTR5401 / 35831E

Collector Base Brakedown Voltage at Ic=100ua 35volts min .
Col lector Emi t t er Brakedown Voltage at Ic=500ua 30volts min .
Col lector Cutoff Current at Vcb=lSv l OOua ma x.
Forward Current Transfer. Rati o at Vce=15v .lc=15ma 15min,40typ,1 25ma x
Transducer Power Gain at Vce=18v,Ice=6Oma.F=2GHz . 3dBmin,4dBtyp
Ma ximum Available Gain at Vc e= 18v ,Ic=6Oma.F=lGHz /F=2GHz 14dB typ,8dB typ
Price $29.99

Motorola RF Power Ampli f ier Modules

Model MHW6 12A MHW613A MHW7I0 MH W72D
Frequency Range 146 t o 147MHz 150 to I74MHz 400 to 512MH z 400 to 47 0MH z
Voltage 12.5vdc 12.5vdc 12. 5vdc 12. 5vdc
Output Power 20watts 30watts '13watts 20wa tts
Min imum Gain 20dB 20dB 19.4dB 21dB
Hannon ics -30dB - 30dB 4DdB 40dB
RF Input Power 400nw 50()nw 25()nw 25()nw
Price $57.50 $59.80 $57. 50 $69 .00

Toll Free Number

~~ electroruCM800-528-0180
(For orders only)
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"TRANSISTORS"
WATKINS JOHNSON WJ -M62 3.7 t o 4.2GHz Commun icat ion Band Doubl e Bal anced Mi xer $100. 00

SSB Convers ion Loss 4.9dB Typ. 6dB Max . f R 3. 7 t o 4.2GHz
5.5dB Typ . 6.5dB Ma x. fl DC to 11 25MHz fL fR

f l 880MH z fL fR
SSB No ise Fi qure fR 3. 7 t o 4.2GHz

4.9dB Typ. 6dB Max. fl 30 t o 11 25MHz fL fR
5.5dB Typ . 6.5dB Max. f l 880MHz fL fR

I-Port

Isol ati on
fL at R
fL at I

30dB Min. 40dB Typ. fL 2.8 to 5. 35GHz
25dB Mi n. 30dB Typ. fL 4. 5 to 5.35GH z
20dB Mi n. 30dB Typ . fL 3.6 to 4.5GHz
15dB Min. 25dB Typ. fL 2.8 t o 3.6GHz

Convers ion Compress ion IdB Ma x. f R Level +2dBm
Flatness .2dB Peak to Pea k Over any 40MHz Segment of f R=3. 7 to 4.2GHz
Third Order Input Intercept +l ldBm fRI=4GHz fR2=4 .0IGHz Both at - 5dBm fL =4.5GHz
Group Time De lay .5ns Typ.. 75ns Max. fR3. 7 t o 4. 2GHz fL 3480MH z @ +13dBm
VSW R L- Po rt 1. 25: 1 Typ . 2.0 :1 fL 2.8 to 5. 35GHz

R-Port 1.25 :1 Typ . 2.0 :1 fR 3.7 t o 4. 2GHz fL fR
1. 4 :1 Typ . 2.0 :1 fR 3.7 to 4.2GHz fL fR
1. 5 ' :1 Typ . 2.0 :1 fI =IOOMHz
1. 3 :1 Typ . 2. 0:1 fI =500MHz
1.8 :1 Typ. 2.5: 1 f l= 11 25MHz

RF Transi storSGS/ATES RF Trans i st ors
Type . BFQ85 BFW92
Co11ector Base V 20v 25v
Collector Emitt er V 15v 15v
Emitter Base V 3v 2. 5v
Collector Current 4()na 25ma
Power Dissipation 200rJ0...r 190mw
HFE 40min. 20Omax. 2Omi n. 15Omax.
FT 4GHZ min. 5GHz max .1.6GHz Typ.
Noise Fiqure IGHz 3d8 Max. 500MHz 4dB Typ .
Price $1.50 $1.50

Motorola
MRF901
25v
15v
3v
3Dma
375"",
30m; n. 20Omax .
4. 5GHz t ypo
IGHz 2dB Typ.
$2. 00

2N6603
25v
15v
3v
30ma
40~

30mi n. 20Omax.
2GHz min .
2GHz 2. 9dB Typ.
$10.00

National Semiconductor Variable Voltage Regu lator Sale 1 111 11111• • • • • • • • •

LM317K
I. 2 to 37vdc
I. 5Amps
TO-3
$4 .50

LM350K
I. 2 to 33vdc
3Amps
TO- 3
$5 .75

LM72 3G/L
2 to 37vdc
15Oma.
TO-IOO/TO-1l6
$1.00 $1.25

LM7805/ 06/08/12/15 /18/24
5. 6. 8 . 12. 15. 18 .24vdc

lAmp
TO-220/ TO-3
$1.17 $2 . 00

P &B Solid State Relays Type ECTI OB72
5VOC Turn On 120VAC Contact 7Amps
20Amps on 10"xI0"x .062" Alum.Heatsink with
Si licon Grease $5.00

*May Be Other Brand Equival ent

Toll Free Number
800-528-0180
(For orders only)
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"MIXERS"
WATKINS JOHNSON WJ -M6 Double Balanced Mixer
LD and RF 0.2 to 300MHz IF DC to 3DOfo'IJz $21.00
Conversion Loss (SSB) 6.SdB Max. I to SOMHz

B.SdB Max.. 2 to 3DDMHz WITH DATA SHEET
Noise Figure (SSB) same as above

8.SdB Max . SO to 300MHz
Conversion Compression .3dB Typ.

NEC (NIPPON ELECTRIC CO . LTD. NES783S/2SC2IS0 Microwave Trans istor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $S.30

F=3GHz dB 3.4 Typ. F=3GHz dB 9 Typ.
F=4GHz dB 4.3 Typ. r=4GHz dB 6. S Typ.

Ft Gain Bandwidth Product at Vce=8v~ Ic=IOma. GHz 4 Min. 6 Typ.
Vcbo 2Sv Vceo IIv Vebo 3v Ie sOma. Pt. 2SOmw

UNELCO RF Power and Li near Amplif ier Capacitors
These are the famous capacitors used by al l the RF Power and Linear Amplifier manufacutures
and described in the Motorola RF Data Book.
10pf 22pf 30pf 40pf IOOpf 2S0pf I to lOpes. .60¢ each
I3pf 2Spf 32pf 43pf 120pf B20pf II to soccs. . SO¢ each
14pf 27pf 33pf 62pf 180pf SI to 100pcs . .40¢ each
20pf 27.Spf 34pf 80pf 200pf

NIPPON ELECTRIC COMPANY TUNNEL DIODES $7. SOMODEL IS2199 IS2200
Peak Pt. Current rna. Ip 9lni n. lOTyp. llmax. 9min. 10Typ. Ilmax.
Valley Pt. Current mao Iv I. 2Typ. l.5max. 1.2Typ. l.5ma x.
Peak Pt. Voltage mv. Vp 9STyp . 12Omax. 7STyp. 9Omax .
Projected Peak Pt. Voltage mv. Vpp Vf=lp 48Omin. SSOTyp. 63Omax . 440min. S20Typ. 600max.
Series Res. Ohms rS 2.STyp. 4max. 2Typ. 3max .
Terminal Cap. pf. Ct I. 7Typ . 2max . STyp. Bmax.
Valley Pt. Voltage mv. VV 370Typ. 3S0Typ.

FAIRCHILD / OUMONT Oscilloscope Probes Model 4290B
Input Impedance 10 meg .• Input Capacity 6.5 to 12pf . • Division Ration (Volts/Div Factor )
10:1. Cable Length 4Ft. • Frequency Range Over IDOMHz .
These Probes wil l work on al l Tektroni x, Hewlet t Packard, and other Osci l loscopes.
PRICE $4S .00

MOTOROLA RF DATA BOOK

Li st all Motorola RF Transistors / RF Power Ampli fiers, Varactor Diodes and much much
more.
PRICE $7. SO

Toll Free Number
~~ electroruci800-528-0180

(For orders only)
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"SOCKETS AND CHIMNEYS"

SK IIO Soc ket $ POR SK626 Chimney $ 7.70
SK406 Ch imney 35.00 SK630 Socket 45 .00
SK416 Chimney 22 .00 SK636B Ch imney 26.40
SK500 Socket 330.00 SK640 Socket 27 .50
SK506 Chi mney 47 .00 SK646 Chi mney 55 .00
SK600 Socket 39.50 SK7 11A Socket 192 .50
SK602 Socket 56 .00 SK740 Socket 66 .00
SK606 Ch imney 8.80 SK770 Socket 66 .00
SK607 Socke t 43. 00 SK800A Socket 150. 00
SK6 10 Socket 44 .00 SK806 Chimney 30.80
SK620 Socket 45 .00 SK900 Socket 253.00
SK620A Socket 50.50 SK906 Ch imney 44.00

JOHNSON TUBE SOCKETS

124-11 5-2/ SK620A Socket $ 30.00 124-113 Bypass Cap . $ 10. 00
124-116/SK630A Socket 40 .00 122-0275-001 Socket

(For 4-250A ,4-400A ,3-400Z, 10. 00
3-500Z) 2/$15.00

------------------------------------------------------ -- --- --.- ------------------------ ---

EIMAC TUBE SOCKETS AND CHIMNEYS

10 for $7 .50
100 for $65 .00
1000 for $350.00

430pf
470pf
510pf
560pf
620pf
680pf
820pf
1000pf/ .00Iuf·
1800pf/. 0018uf
2700pf/ .0027u f
10,000pf/.Oluf
12 ,000pf/ .012uf
15,OOOpf/. 01 5uf
18,OOOpf/ . 018uf

100pf '
1I0pf
120pf
130pf
150pf
160pf
180pf
200pf
220pf'
240pf
270pf
300pf
330pf
360pf
390pf

.60¢ • IS A SPECIAL PRI CE:

.35¢
101 to 1000
1001 &UP

10pf
12pf
15pf
18pf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

.99¢

. 90t

. 80t

CHIP CAPACITORS

.Bpf
Ipf
I. lpf
1.4pf
1. 5pf
1.8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7pf
5.6pf
6.8pf
8.2pf

PRICES : I to 10 
11 to 50 
51 to 100 -

-- ---- ------ -------------- ---- ---- . . - . --- -.- --- ----- ----- --- ------- --- -- ------ ----- --------
WATK INS J OHNSON WJ-V907 : Voltage Cont rol led Mi crowave Osci llator $11 0. 00

Frequency range 3.6 to 4.26Hz . Power ouput . Mi n. lOdBm typica l. 8dBm Guaranteed .
Spurious out put suppression Harmon ic (nfo) . mi n. 20dS typi cal. In-Band Non-Harmon ic . min .
GOdS typi cal, Residual FM, pk to pk, Ma x. 5KHz , pushi ng fact or , Ma x. 8KHz/V, Pulling f i gure
(1 .5 :1 VSWR), Ma x. 60MH z , Tuning vo l tage range +1 to +15volts, Tuning current , Max . -O. lmA.
modula tion sensi t ivity range, Max . 120 to 30MHz/V , Input capaci t ance, Max. 100pf, Osc il lator
Bias +15 +-0. 05 volts @ 55mA , Max.

Toll Free Number
800-528-0180
(For orders only)

~~ electrolUc~
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"TUBES"
TUBES PR ICE TUBES PRICE TUBES PRI CE

2E26 $ 4. 69 5721 $200. 00 8462 $100. 00
2K28 100.00 57 68 85.00 8505A 73 . 50
3B28 5.00 5836 100. 00 8533W 92.00
3-5002 102 .00 5837 100. 00 8560A 55. 00
3- 1000Z/8164 300.00 5861/EC55 110.00 8560AS 57. 00
3CX1000A/8283 200.00 5876A 15. 00 8608 34.00
3X25OOA3 200. 00 5881/6L6 5. 00 8624 67.20
4-65A/8165 45. 00 5894/A 45. 00 8637 38 .00
4-125A/4021 58 .00 5894B 55.00 8647 123.00
4-250A/5022 68. 00 6080 10. 00 8737/5894B 55. 10
4-400A/ 8438 71.00 6083/AX9909 89.00 8807 1000. 00
4-400C/6775 80.00 6098/6AK6 14.00 8873 260.00
4- 1000A/8166 300.00 6115/A 100.00 8874 260. 00
4CS250R 69. 00 6146 6.00 8875 260 .00
4X150A/7034 30.00 6146A 6.50 8877 533 .00
4X1500/7035 40. 00 6146B/8298A 7. 50 8908 12 .00
4XI 50G 50. 00 6146W 14.00 8916 1500.00
4X250B 30. 00 61 59 11.00 8930/X6512 45 . 00
4CX250B/7203 45 .00 6161 70. 00 8950 10. 00
4CX250F/7204 45.00 6291 125.00
4CX250FG/8621 55 . 00 6293 20 .00 6BK4C 5.00
4CX250K/8245 100. 00 6360 4. 00 6DQ5 4.00
4C X2 50R/7 58OW 69 .00 6524 53 .00 6FW5 5.00
4C X300A 99. 00 6550 7. 00 6GE5 5.00
4C X350A/8321 100. 00 6562/ 67 94A 25 .00 6GJ 5 5.00
4CX350FJ/8904 100.00 6693 110.00 6HS5 5.00
4X500A 100. 00 6816 58 .00 6JB5/ 6HE 5 5.00
4C X60OJ 300.00 6832 22 . 00 6JB6A 5.00
4CX1000A/8168 300.00 6883/8032A/8552 7.00 6JM6 5.00
4CX1 500B/ 8660 300.00 6884 46. 00 6JN6 5.00
4CX3000A/ 8169 300. 00 6897 110. 00 6JS6B 5.00
4C X5000A/ 8170 400.00 6900 35 . 00 6JT6A 5.00
4CX IOOOOO/8171 500. 00 6907 55. 00 6K06 5.00
4CX15000A/8281 700.00 6939 15.00 6K66/ EL505 5.50
4E27/ A/5-123A18 40.00 7094 75.00 6KM6 5.00
4PR60A 100. 00 7Il7 17.00 6KN6 5.00
4PR60B/8252 175. 00 72 11 60 .00 6LF6 6.00
KT88 15. 00 7289/3CXIOOA5 34 . 00 6LQ6 6.00
OX362 35. 00 7360 11.00 6LU8 5. 00
OX415 35.00 7377 67 .00 6LX6 5. 00
5728/TI60L 44. 00 7486 75.00 6ME6 5.00
8Il 10.00 7650 250 .00 12JB6A 6.00
8IlA 13.00 7843 58 .00 "WE ARE ALSO LOO KI NG FOR812A 15. 00 7868 4. 00 TU8ES NEW/ USED E CT ~'813 38.00 7984 12. 00
4624 100. 00 8072 55 .00 WE BUY SE LL OR TRADE4665 350 .00 812 1 50 .00
5551A 100. 00 8122 85 .00
5563A 77 .00 8236 30 . 00
5675 15. 00 8295/ PLl72 300. 00

NOT ICE ALL PRICES ARE SUBJ ECT TO CHANGE WI THOUT NOTICE ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! I ! ! ! !

Toll Free Number

~COJU electrolUcl800-528-0180
(For order. only)
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"MICROWAVE COMPONENTS"
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I,,,k'.g .....n'•• ~ ..."'
Lt. l te ,
,,·.",h t O' 'e<t J' q
". "",o.p" • • _ . lI t a.
M',rowo," 5w't'" lOO'Ic to I~.

. ' ,,,,,,,,we So. ll cII til: 10 IIG< 51'0'

. I,.--we 500' 1'"
o to 10ldll V. " . OI. All ...... ' ... til: to 1'"
:001.. Sooo<t •
""I.. Soo<tl 10 to 9OCII<
""" . Source 10 ' 0 lilCO"::
I.~~ ft<g. /AlI",,",tar .od 2',S
l B.o ~ l oad
gt _li"",,1 Co.pl •• I t. 8Gc lQd~ (Nor<l. )<)U 620)
BOlll>2 Vlrt U l . AU...... to.
. I,.--.we Sool lth
"""' ....'- B.S , . 9 .....
... Ate-to<
V.r ll~ l e A 0 to tGIII
Vlr lU 11 At ' 1 , . 2 .SGt 0 to l1dl .'".
1.S ' 0 11. 1'" 0 to 20dB . in .
OI'KI1"" , 1 "'.pl ., 1 ' 0 4Gt 2l1<l8
OI.o<tl"".1 "'.ple, l t . 4Cit JOdB
V..lIb l . 01'0<11"". 1 Coopl" 1. 2 ,. 1. 4Gc J t. 12dB

. , 0i _ tt 1 e-I I to IG< rOdI
Ot_ tt 1 e-I r. to 2G< 10lIl
01_11 1 e-I 95 t . 2G< lOII8
nl f"Ktl 1 e-I.,. 2 to IG< 10CI8
O, _ tlOlll I Cou~ l.. 2 t o IG< JOeI8
Dl,...tlo•• 1 Coupl• • • 10 lOGe 10dl!

51 (XI .00
100.00
100. 00
I~.OO

~.OO

100. 00
".00
".00
IS.OO
15 .00

200.00
200.00
200. 00

15.00
15.00
15.00
••00
".00
".00
15.00

1 \0 .00
I'JO .OO
1~,00

15.00
100.00
I~.OO

lS.OO
•.00
1S.00
1S.00
IS.OO
15.00

200.00
l 'JO. OO
2W.OO
12S.00
Z~.OO

~.OO

lSO.OII
•.00
~.OO
~.OO

lSO.OO
J25. 00
15.00
• . 00
~.OO
~0II. 00

lS.00
~~....
BS. OO

lBO. OO
••00
lJ5.~

155.00
65. 00
85.00
~.OO

~.OO

~.OO
~.OO

~.OO

1~. 00

~.OO

200.00
200. 00
200.00
~.OO

".00
".00
~.OO

15.00
100,00
•.00

100. 00
200.00
200.00
15.00

100. 00
_.00
l~.OO

".00
200. 00
• . 00

300.00
lSO .OO
200.00
100,00
15.00

100.00
100.00
~.oo

200.00
2~ , 00

•.00
se. 00

100.00
15.00
"00
".00
".00

100.00

2~.00

100.00
100.00
00. 00

100.00
100.00
100. 00
100.00
100.00
100.00
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"TEST EQUIPMENT"

Pric.

loo.OIl
150. 00
150.00
150.00
12~.00

100. 00
100. 00
150.00
In.OIl
l!lO.oo
100.00
lOO.DO
1000.DO
lDO.oo
n.OIl
1~.0Il

B~.OIl
,~.OO

100.00
12~.OO

100.00
100.00

IS.DO
nO.lXl
m.oo
100.00
I~.OO

00.00
'~.lXl

".00
11~.00

00.00
00.00
1~.0Il

2S.lXl
U.OO
00.00
~.oo

)~.DO

~.oo

C.l1C. ,,
C.I ,

00.00
I~.OO

2!lO.0Il
".00
)~.OO

lDO.OO
I~.OO

00.00

",.•<rlpl l ...
10 to l OOO,t U
StandIn g W... IIoto< , or 00<1 ,," ,,0«1 Lnod
51.t'Od LIn' ~: to "6H•
Slotted tl ... '>I)(Jfjz to 4IlHz
806t SlottH ll... l to ll9t./'lllOl SlotUd
,h•• J.~ to S._./.I8I01 Sl.lU<I li_
S.as to 1.l9tlll!lIOl Slotted li ... 1.1 to
11.tGktl"LOI 51.IUd \1 .. \2.' to 1,,",/
mlA I KlIIl l """,01• • /1011918 To_
, •..,.itl .../UIll'robo 1.6 •• lll&l"'ono:l •
UI8 P!"'Obe/lll:l\l1l Slotted Un" 7.~ 10 10.S 900.00
8068 Slott ... U"" l to LZQI.I H8101
Sl otted Un. 1.0S t . 10.SGI<l/X810l Slotted
L1n. 8.11. 12.4GI+:/HIZWlI ro",,'ecl l ..n,H ion
H to I/Hllll1 I lZ81I<J wl'. P",N. .. .. ... " ~~.OO

809!I wi ••

Nod.1
219/1 3021
ll02L Il106A-"".,. " It O

Ml~.t toI"l:II(Nn
lOOO.lO Dt_tl.....1 toiIii1... ( to 10k lOoII
lID3l ~1l>" It .~ to lli< ,..
lDll llJl>rlt I to «';c ,..
lGJ9·1O 0'_11....1 Coopl ... 11~ to llOll; 21l:la
JOI()'20 Ol_tl"",, 1 C""ple. 140 to \0001II: 20GB
l Ol) · 10 01 . ... . 1..,. 1 C""phr 1 .0 t Go< lOdg
J1>44- 20 Ol••nl.,.,. , Co" ph' 4 .0 II'< 20de
llM4ll.10 0, .... """,,1 C""pl•• 1.1 '0 8.1Gc 21l:lB
JOoI~lO 0"",'1"",,1 tauol ... 1 .0 12.46< lOdII
4Q)~ H~IC ,..
2lOOW lIMl-lO Dl_t' 1 e-l 1.1 til _ lOll
llOO1/ lIMl-'" 01_" 1 e-I 1.1 to 4£.< ~
21011/ lODJ·ID DI_tt_1 e-l 2 to 46< IlNI
.l201l! lODl-JO O,_tl"",1 ~I I til 46<~
22171 Mool'" I 10 • e.l to 12.«;<
22~l&J Wlt·IO 01.«""",1 Coooh. l.ll'; t o II'< lQdll
n~l~1 ( 01'>(; 10 Ol_tl.,.,.l C""OhT 1.( to U6< lOdB
12"<)A1 40UC10 Ol• •ctl on. ' Coup' " 2 to ' Go< IOdB
12~1( Ot tlono l CO "pl" 2 to 46< IOdB
2261!~ 0, ".,.,.1 eo."ol• • I~ .e to II.JGc
llfJl61 ( 01 4(6 011'"1<U.. l l eo."ol ].a~ '0 lIGo: 6de
11l0Sl 401'>(;)0 Ot.«lt 1 e-I I to 11.46< ....
l00f>4·)O 01'0<<1_1 e-I 6 to ICIO< »It
CIOI • • , too le 't.~.or ~.a~ to a.lli< 0 10 iOtI
UIOI "dOOI. OI,-. or 12.4 to 11k 0 10 """
2W SIOI... 11 " I", "'- ' 10 IlL;
5ll$oll r..-, 1... a.l to lOGo<
<.w14 90" I,," . lB 10.16.1oG<
511 1~ . .._ ••• 1 to 10.66<
h6oo1 C."tol ~wlt."
161B4 1" ''''' ' 0' ~nt B.t •• It.4Go<
,100 Ro<I"H ulI I"n",
' -16IOC I. d l ole .u ....
0lU6 Bh·...ll .....1 eo."pl...
l!ol·) e-Ie'
l~) . t.....
lnl-l 0'_11.....1 e-I.... 4 to 6£.< loll
I~I f.--, 1... S.&1 10 S.lf;c
'107.iIS 11»1 tor
~OI9A 1""'01, Dotector IS to 26.1oG<
Sl S-11n9 Kold
52 S.... l1n9 H.l d
1'>0 ~ "h, ~rl'O" H.I.
BlllM 110 .... U .'"blo OIton ....o,
18I'411·J4·5CtIZ ll.-clp&« filt..
~Vf250-soo.-l"" r.... bl. "'...... fUt... 2Sl1 to \.OlJ'I<
919t1tlU1D s,"", \.o.tcO
601 .... .... I 10 T-: '.2 to 12._
9009-10 0'_11.....1 e-I.... 4 to 10:;,; 10dII
SlIID 0 to llN1 n .IIOI. ' u _ u or
16'l2 +JO 10 60Ilti "'• .01 ••tt.........

.....1. .. P.. . .,II
_10" Po<.''''
_I... P.c..<d

~
~
~-
~•.
....d....
N.,••
N.nl.

~
~
~
~
~
~-
~•.
~•.
•••
Nlnl '

N".'... 'd.
• • <doI
, . nl.-..
~

~

~
~
NO
"0"....
I)".n\o '",n

"'lod.o . 0..I 'lIP'

"-"-"-s,o-r-r, Mlc", I I..
S~ollll...
S1U"", _
1.U "",I .
I.H,oo; •
I.H "", "
I "",,,
1.1 ;<
,""CO"
l rolOKO
....H...
..... 1I............
wel" Koel l"'l.
~ I ..""",oeE~t
~nwfo<l"~- ~...

1000.00

~~.OO

~.oo

~.oo

1'00.00
ecc.oo
2100.00
lSO.OO
~.oo

l!lOO.OIl
~'oO.OO

~oo

~.oo

1l1O.oo
00.00

1800.00
W.OO
~.oo

~.oo

""00
~OO.OO

2'00.00
1!lO.Oll
_.00
(00.00
~OO.OO

l ~OO . OO

l~ . OO

"".00
""00
"".00
~.oo

"".00
"".00
100.00
"".00
~OOO.OO

l~OO.OO

1000.00
1000. 00
1000.00
100.00
~.oo

~.oo
156.00

\000.00
IOO.lXl
l~.OO

1000.00
1000.00
_.00

1SO.00

'"~
8OOO/10~1
i'l\G_ 22B2~

'"'10llll19l~

~PAlI2'"

~
,~-,
'"".TS·101l1

n~I [Cl!'!PII(II!
IIiIl"Tlf n _ 1 ,"-".to, 19'; 10 n _,
... fll SI,...I _.to< .... Unh..., ...
1_. to ~SIIo: .ftd 1'lS 10 110lle...t._,... u.o....... lOll 10 120X1'ti:
...... It...
>-~ N~'''''.I An,l,lor 1000H. 10 40Ge
I",d.,d " gn.1 (,.n... ' o. For ca
f r l'l_ C, "" Of 10 to lOOCIl<
F._<y _ •• 0 .0 ~ ~It " PI", I .. to !«Jlc
\.00< ..... _I.,e. Il<: '0 2"-"'< ."" ....., e-,,'oo
S- _ro..... 0 .0 15I'Ic _ 1'S·19 _ , ,,-I,
H_... S,...,I _.tor I~, to )'A:
S..-nl 0...1 , ... ~ 10 1_
St.,..1 _ 21SO to .-
.,c...... ~t O>clillt.. a to 12.'"
fl. In •..--..I "'" In
UO'IltIl S!'<'C '".. _Iy,,' 10Ile to tOG< wi t "If"" F'l t~. fll~lfll6/f)lllfl)llIF34111l".

Au.n"••• , C N411/U1' I O/C~409 . od 1[,," -'4'0 '"
UGl,l9IUGl,40/UGI1'IIUGI2'1

~rol Ilodlo IlO'>C SUne.,d ~I g..1 _ ro.o, I.', to ~
_1... p..<k.rd 2JOt _r 111••• 1010 5O(JI< 4._'1>
_Irt. P........ 2_ _r 1l1l.. 1010 \.OlJ'I< ,._U.
_I... P.....nl ltIM SooM'II _.to. 4.~ 10 1.lOIOt_l.u P""..... 411ll: it'" .010lJ'0<l
_l.U P.o< ••nl 41W1 __
_I." '.o<• • <d IlIlI _ ,,"te. lOIle to (IJG<_I." '.o< ..rd 606A ~1,...1 _r••or '>(IQU to ."""
Wowl." .", ..11 60100 SI,...I Gotto•••or 10 to '201le
Howl.tt .....cd WII( Slgn.1 """"Totor 10 to IBCMe
. .. 1." ." •.,d 6O!l[ ~Ign'l (,.••ra to, 10 to 4~(l'Ic

H..let! P.,••nl 60Bf ~I!I".I ••,,... to. 10 '0 '~1I'c

...I.n Pac•• nl 61lA SI9"<I1 GottoTuor ISO t. 12)(11<
_I . .. Po< "'" 61tA 5,,...1 _ .....0. 900 to 2l00't;:
_Iott 'ac..nl 61"" ~,,...I _'10' l.a 10 '.2&<
_I P.. ..... 6161 51...1 _.tor I.S 10 4.26<
_I 00<"'" 61Ilol ~I,...I GoM-r ...... l.1I to 1.6&_1 P........ 61. ~,,...l _rotor J.S to 1.6&
. ..Irtt P... I . <d folD"- SI,..., ........... 1 to 116<
_l.n O", I.nl U. T." So . 592~ ~o l1S1J1<
_ I. " 'otUnl 62"" SI"..I Gef>lr••o, ID .0 1'>1".<
H..,.1t ?"Ionl ~1!lA 51~n.1 """""0' l~ .0 211i.
. .. I, U P"... d 941),1, f , oq" oney o.wbh. 26,5 to l OG<
... 1.. , P, ,,..d J~!>lM PorUbl. In. So,
...10" f .....nl !oll." f.--" Coont.. 0 td ~
_I... '0<"'" \o2~1A PI", 10 Fo••_ 20 .0 IIXJO:
.... Iott ,"'.... SlSlA PI", In Fo' ._ lOll 10 )~
_I,u '",unl !02~. Pi .... I ......._ SlI . 0 \.OlJ'I<
_I,.. ,,,,••nl ~. fl"'l I. for _, 2OO'l< to li6<_I,,, '""unl Sl6CIIIl f.--.:y 0,,1_ to 12.~ for .110• •
_I." P....nl SlU. Pi In 'or _ • • H. In......1
H..lott Po<""'" ~12IB oYM f.--, ...,., 'd ~~
H...I.U '''''nl 0'\.6l6 H lanll ...",... to. lTo n S•• 1.1 to a.1oG<
I.Hr""" Hl S_tr"" ~","I"or Solid SlOto ! (JIc .0 l OG< .
~ I< '" T. ' "IR'I(ll H' ''..' ..... Ro<..... t o 4UGc D'glt " R. ' dowt
T. <t",n lA [!lOB ~1.i.,.1 """" , t o, l"ool.:r','~':.l-~~------~""""foloii1C zen ~""T'~"lOr :;.,..1_
l)(l~ ~ 'd I>OCII< ""001._.2(»21 I to 2IlO!JO< V...."I I... lJ4D IIf/o..,IH"
......... , ... SlI _.J)!lO • OO....to< .ll6llol. Roto _1 •• I )lloohplo, .......... ;"'-1.

I~'... ;< lOI)l S_~,_,_.tor S~,~

Hill ~ to _ ~.))lJ I to lOOlJI< 1•• i.bl HoIl If/Ollt..t SO _.noo
IIf OO.""ttAU..... tor SO _.)]'00 If o.t..:,.,...lJ6Qa R.I•• _.lotl.... JJ10 0I>p1"
,_."Ing. 1\00.00

~

C"" . ....n
. If"";
"'g"",Gor",.
S"."'" Don....
~".go._.--.._ _ 1,
I'1I'or'"
£.H.
_ ••nto
1111 ,t."

z

Toll Free Number
800-528-0180
(For orders only)

electrOJUCi (602) 242-3037

(602) 242-8916
2111 W. Camelback

Phoenix, Arizona 85015
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Super Color 5-100 Video Kit $129.95
flq)ao(IabI'lO 256 I 192 1log1l resoluloon cclDI
g1aphcs 6847 -.rlIl1II dIspIily mocle5~
OJi ob <*cl . IIIemo'Y "'IPPICI lit RAM~
ble lO 61( S-1lJJbu, 1802. 808(1 ,B065l8Ot!I:.
Oul..., se.f lor ..cellini , llclwl ·"'"II.
prlI,..m,

EIIJIIll Au.mbl.. $25.011
(11...1..., mllll_ 01 4K 111I U, , lui _--IIIlI'l n.., "'lie Swra: liItI.. $11.•
s.,. MMiIar 'Il! . 11 s-a liJIi.. 121 .

Ne.~ tasteI -..non IIlCIuOIlIl t'I
__ and essenlIIlly MIl............ .
Also . iIO eld!lSIW user elqlilOllilble command
library
Seriallnd Paraile!IIO InelUlIe<I
Sil,trlall: OIl Cnullll ISS.•.

Elf II Adapter Kit S24.95
l'kog$ _ EIWprlMdong 5uf* El44 MIl 501)1I

pllli S.100 bul e"l'iIOSIOIl (WI" Super E~·

pansion). H9l and low ilddrns displays, IUle
and mode liD's op~onal 518.•.Type·N·Talk by Votra,

Tell to SfIeech synthesizer wilh unlim
Ited woeabu lary, built·jn tutlo $peod1
algorithm . 70 10 100 bits per second
speed! synllles!ler, RS232C inlerface
S345.00 .

18D215K Dvnamic RAM Kil $149.00
Expandable to6'lK, tildllen .-eIresh "',ek>d<s uplO '
MHI: ",'no wail stales . Addl 16l( RAM $25.00
TIny Bn ll: flterQIIl DII CI tloi $15.00
\AllIIIll QImlIIillldI IIcMII Stmtr. Amy . e-
.... 10 1Ie.1 $-1. 4-sIat I I IlIA 5 U5
SIlpII ..... VIIs.a U5lioII 515 11I

RCA Cosmac 1802 Super Ell Computer $106.95
Compare leaMes belore yoo decode to buy lIlY piUS 1011I . rnlIl . ru~ . • , ft.inpu!, momo'Y ,ro-
other computer. Ther~" no other computer on l1Icl . moollDllIl1'Cf and IlnDI. lIep Larg., on
the ma"'el lOd"Y~ l\ils all the d~rable tlen.. boilrd dIsplays p<...-.:Ie oulpul and opbonal ~lgII

hIS 01 the.... Ell /01 soktIle montY.~ SuPl' HlI low alIIIlUI ThIIe is il 44 JlIII $IMlCIilftI
Ell 1$ I SllIlil SIIOQIe boilrd COIfIClUW lhilI does aJldllC\Ul slot 101 PC cards..." 501)1I (;(Il'IlOIC:-fllilflY '" fWo95,ne ..~I QlI'nIJUtef lor lor slol /oI1he lMst SupeI bpmsoon 6oII'Il
lrJn<lg ..., 101 klImng~ WIIh IG "- supply and SOCltelS lor .. !C' , ill! ...
~~ In(l Yft " 15 usfy '~I••I' clucledll-.epncepMild!UollCl IVpg mtnIC-
with HlIIlIM,I m."'ory. Fwll llsic. ASCII lion flWluill fI'hocll _ l'lducln 0YIlf 40 POI at
Keyboal'lli . vldlIO c/'llfllcllll g.nemlon. etc . software 11'II0. ,"elud ,ng a seoes PI lessons 10
Belore ~oo buy anotJlllr small computer. see rt n help gel you stalllCl and il music program ilflll
Includes Ill. lolklwlnv lliltllres : ROM monllol; g'a(lhICS lilrgel game M~ sdIoo1s.fIll UlllYf:I'
Stale and Mode dlspll'fS; SongIe stell: ()ptJonaI S/t!eS.euSlnvllles.,.pe,UasiltllllrslPl$fUCty
-'dfllS$ ~oIy$ : Pow.- So>ppIy ,Audoo AmoIIfoeI OEM, use " /01 tr..-.g and R&D
..r Speai<eI. FuIysod<8lell tor ai le', : P.AI COSl Ren.,,,* , olסii compu1I!n cny oller Super EI
01 II -'Y repaIS: Full\l:la.ImerllilllOll llll!UteS flldObOl'IIl COSl 01 10(1I 1111I .c.,..
The SiIpeI En Ilduile:s a 110M moIHlOI too pro- 1IItllII,.at 1Iwy. Slopn Ell tot 51• .lIS. H'",

!ram loading . ednlllO iIOd e~ecuboo ",,\II SINGll '''''11 opllo. SI .95. Lo. Hd..." OflIIDII
TEP IOf PfOOfllm debuDQ1nv ",hich is netm- 59,95, Cullom Cabinet w,lh dri ll ed and laOOl led

eceee dl o\lle<. altho Silme pnce. With SINOll plex"l lilS-$ fronl panel $2' .95. All metal hpan-
STEPyoo tilO see themlCfOl)l'(lCeS$Odup~ SIOfl C«Hnet. l*Ited IIlll ,dk screened. "" Ill
lInQ .11h IlIe lIHsl ilddf'lSS"" dail bus room 'or. 5 S-lOll oo.rds ..., 00Wf:l' $llpply
G5pII'fS ..., __ ~llO.IlInQ '" S51.• . NIC8lI .....,., • ...,s..U $I.t5.
ItI'Ul*lI\$ Also:CPU mode MIl IIStI'uaIOIl cycle .... Iut5 ..., oplJOn5 also aJll¢I IlI'; ilSSIfl'(JIICI

n decoclICI MIl dosplly8d on a llD ondoCillili. ..., leSled
An RCA 1861 . MlIO glllfllliCi chop Illows ~ou 10 Gu......IlI . illO!twan ll<lbltclbon lor 11m cen-
ccreectto ~oor own TV wl\II aninexpenSIve vidllO puter users IS a'ildable by .subscn pl lon lor
n'IOllu lillor to do grilllhlcs ind games. There is I $12.00 per 12 ISsues Single ISSUe" 51 50 ts-
spuQr syslIm incllldlld lor WlnfIQ your O'Wn sues \ ·12 boIind Sl650
musoc: OOllSWlQ IfIilIly fTIllSIC lI'Ppns ilIIeacIy Free 14 page brochure.
wntIen The speaOlll ampIIfIeI may also be used
10 dl'l¥t reloIy$ lor control PUfOO$IS of complete Super Ell system.
A2. i<ey HEI~ Illdudes 16 HEX i<eys Uoews VIllIOGfilO/loCS S3,~. GMoe$MIl M~

13.•. Qup 8 Inlerpreler I5 ,SO.

Super Expansion Board with Cassette Intertace $89.95
ThIS IS trul)' iIO ISIoun(lIno value' ThIS board hils IlOInts CilII be UsICI "" th the reg15lcr Silve feahlre
belIII d!SIQoICI ID .. JOU 10 dlClll. how yoo 10 lSolIIe g.rpgram bI/O$ QI,IicIdy. thllfl IoIO'W with
want "opbonlCl T1lI s..,... fl,_IM IoMI SOIlQII~ II you haw IIlI s...,. EIIlI 11M
_ .. u: II .... ,.... RAM IuIy -'dress· ...... MIl Solt« .... lie moIlIIIlr is up MIl
Ibie ...,...... II 6ol( "'" tul... memory pro- fUIWIIlQ fI!he pv1II PI a bu1torl
led m a lItIlI ,. ,i.,.. Pr<:MsIon5 haw 0I:her on bOilnl opbons IIdude ""111 ""'"
belIII RIillle tor III OIl'ler ophOnl on Ihe _ aIlII 0ulp0It Poo'lI "'Ith luU...... They
board and II ets neattv Inlo the hardwood Cilunet aUoweas~ conflllCllon PI anASCU keyboard 10 lhe
alongsIde lI'IeSuper U The board"'dudesslots inpul 1J01l, liS 212 ,no! ZO "'" CuIJlllI Loop tor
lor up to 61( PI EPAOM (2708 2758. 2716 or 11 tej£1ype or other dewlce ilre on bOilfd IIlll rt you
2716) anlI l$ lully-ulllll . EPROM can be UsICI neICI more memory \lin •• two $01. Slob tor
IoIlhemoMolanll ToIlyllzSlcoo_llUr;M1S81 SlilbC RAM 01~ bOilIds. Also a 1M SupeI
A Ie s.,. 1lOM ...... 519.15 .~ as McPIOI -..non 211llh 'OIlI1IO d.-1OI 1u1 tapa-
III on boilrd opbDII on 2708 EPROM .nicn I'Iil$ IlIify~WIIh Tolly BasIC andaw:leoAllerbct
bllIIfl preprog...-.ed with il~ Ioilllerl bOil'll ,..UII 110 ..... $9.15. lIS m " .51.
edllOr and ...ror chtclunv mulb hie Cisselle m ZO "'" liF 51.95. 5·1. Sol SO. A 50 , I.
readiwflle soltware, (.e!ocatable CilSsetle hlel cOMlclar let ",,\II nbbon cable IS ",adable II
another exclusive from Ouest. II indudes register 515,25 tor eilS~ connecllon between the $up..
Sil'Ve and rudout , block rI'IC'o't CI(lIbility ancl En iIO(j \lie $IopII fIpaftsioI ao.I'll ,
'OIlIeo gfilO/loCS driver..,1n l*llunv cursor. 1It1lilk Pw. _ If tot tor lie aJlllpIete system l ie!
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50 Hz Crystll Time lIase Kil $4 .40
Corwens digItal clocks tr(Wll AC line lreQ\Jency
10 aystaI bml base OlitstaflllHIQ ilCCllrilC)'

Video Modutltor Kit $9 .95
COWWl TV SIll "*' alllll~~ • 0
~ <lSilQ! ~. kf:.Y ilMIe

Muni-voll Computer Power Supply
8.5 i mp. :!: 18Ir S "' p, 5v 1 5 Imp. - 5.
.5 am p, 12'v ,5 imp, -12v opbcn, :!: 5v, :!: 12v
Ire flI~lated Basic K~ 535.15. K~ ",~h chassis
ilf1d alillilrdware $51 ,95. Add~.OO shi~g I(~

OIllillllwa rt 51' .• WoollQ~ln C* $1D.DO.
51 .50 shl(llllllQ

NiCid Batlery FixerrCharver Kit
opens shOt*! cells lhal won I hokl a charge
ilflll trlen Chilrges IPlem UP. illl ,none krt ",1fuI1
p,lrts aflll instrUChOllS $995

Rockwell AIM 55 Computer
6502 bI5lId SIIIQIe lloilRl WIIh U ASCII~
"' 20 Olbm IIII'milI prrtIr 20 1M ......
men: cII5lUJ. Rl* nw:ntlf ,~ blWI:lilbIe
5415.11. 4K _ _ SoI 50 .. 4K Assemble.
SI$.lIll . 8l( 6Isoc ~")lI" 51111.•
~ SfTllII power~ tor AlM55 aswn, WI

frame $54.00, CompIete.4.lM65 '" Ihtn bnelc:ase
w,lh power supp l~ SoI99 ,0II . Mold ell plasllc
IfICIo5ure to ht bolh AlM65 ilf1d pPld' supply
541.SO. SpeQal f'Dilge Pnce 41( AIM. 8l( lla5oc.
powII sup"" CIIMneI san.•.

AlM65-1<J"'- ........'Supef EI' 44 pin e>q)If\SODII

~, 3 lemale ilf1d I malt buS. bll pkJs 3
..... ii!<bs 522.15.

P.O. BOI 4430M
Santa Clara , CA 95054

Will calls: 2322 Walsh Ave.
(408)988-1640 TWX 910-338-2139

5... ..., 11i...... First .... !W1sOAly FIttO/)' lesllCl
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INTEGRATED CIRCUITS
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..~,,,,,,.•••',", ..
•••'.-'.-,:.t::'.'''-'' '''.."".''''.,-'.......'u"....' ..
U~...... ".... ""."
~:i:r.: ,=
'...".. ,'.'"".,. ' ..
'''''''' "' '.'..~ .

PROM Eraser
assembllIlI 25 PROM~ 131.50
IlII'iltl tJmer Sti9.5016PROM ~fy 0SH4
UL vefSlO/l $18.50 I"" th lomer 5lOe.5O)

l80 Microcomputer
16 !lIl 1IO. 2 MHl cloc<.lK RAM , ROM Bread ·
IJoird spiCII b celenl lor atn\I"c/. 8¥1 6oII'Il
$21.50_FuI KJt nUII , Monlor S21.• ."
~ K. 535.. Tllor IaIic SJI .•
5-100 Computer Boards

BK SliIl1: Godboul Econo IIA KIt U900
16KS\;l 11C G()Ijbout EroM XIV KIt 269 ,00
24K S\;l 11C GOd tlOOl EroM XX- 24 K,t 414 00
32KStilllC G()Ij lloul Erono 0:':12 KIt 537.00
16K ~,.,.,.IC FlAM Kit 2B9 oo
:12K ~,.,.,.IC FlAM K( 32800
6-'K ~1lItIl1C FW.l ( ( 399 00
Vlleo "'lrrlilQ! Kl $111,.
Color VollO K' 129 9!i
81 1CUpdate Ma ster Manual $79 .95
Com p Ie diltil seitIt1or, 2 vol , maSler relerence
guide o.er 51 ,000 cross n!lerencu free uPll.e
service IllI'O<ll1' 1961 Domesh: paslilQll 54 n

Modem Kit $60.00
$tilIe oIlllt ilft. on; . ilnSOIef No lInnO __
yoy . 103~ 3IXI ~ 1neqlell5M
ilC(lljSll( co~pler plilns 'nclulle<l Ild . Only
51700 Artlde In June R¥1io flectro/lK;$

Gremlin Color Vid eo Kit $69 .95
32 • 16 il lphilmumerlcs and graplllcs: up 10 8
CtIIors ",,11'I 680t7 ctllP IK RAM ill EOOO. Plugs
11"40 S4Iper EI' "" JlIII bus No hoQh ' 1$ gf1P/lQ
On boilrd RF~ 54.iS

:
:'.," -
~: "... ,:It''On: .",ll: ,,,,,, ..
'"~ ,"..- ..'" '''''-''.'. ,tJI '...'. ~~. ...tt:'. ::-- :.::. ." ,.. ""'" .

o." ., '""" '... , .. ' ' .. _11 ••" "..... " ,.. -'" '",.. ".... , ., "'tt,,, '"
'"~ """ " "", '"'" "", '" ',. ."'" ,n" , ,,,,, ."
" ,,, '" ~ ';:~;;;;;;;;;;;;;;;;;;;;;;;;;;;;~" "'-, ~..

~~---

TER.S: 15.01 mil . onl.r U.S. fud• . calli rtSld",tI.dd 1% 1'1. FREE: S... for ,lIr copy 01 u r NEW lnl
110.00 mill . lI.kAm,lInrd .n' .Ul,r CIlIII' Icc.ple' . 11 .00 Insura nce op!loul. QUEST CATALOG . Include 41t l1'mp.
Pol1.,,: Add 5"1'0. C.O.D. nD.DD min . order .
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MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

"fuP"" '''0'' pMl",,,,o_ n .. "',re
lns m•• • k," l'ansm,'" . " _
sog ...' u !> to JOO ya'''' ","In n t _
100"-' 8""'0 qua"'Y 1>......n. 01 ,,,,
bu"! ,n .'a"'" mo 'e K" ".c'\Xl".
e..e. m" e. o~ ·ot! ' '''''ch.• ~I"nn.

WlI"'y .~d . upe' '~" ",c"on. '1>,.
'. lI'I e to....., """ ••• ,'U'le

$24.95
$29,95
$29.95
$29.95

Try you r hand 011 l)ulld",g 'he Iinesl loo.,ng erec« o n 'he
m ark et IlS satm "nos h a nodized a lu minum c a se loo.s g,ea'
anywhere. while SIX .4" LE D dig ils provide a h igh ly readable
d isplay n ils is a com ple te k 11 , no ext-as needed . a nd " o nly
ta kes 1-2 hours to a s semble Yo ur enoree 0 1 c a s e cere-s
silve , . gold . b lack (s peCIfy)
ctoc« kit . 12124 hour, OC -5
Cl oc . wilh '0 min 10 l lmer. 12124 hour. DC- 10
Ala'm ctoc• . 12 hour only. DC-8
12V DC ca r ClOCk . OC-7

For WIfed a nd tested cicces add SI D00 to kit price
SPECIFY ' 201'12. HOUR FORMAT

CLOCK KITS
You< '• •0111 ",II" . 0. 7.000 SoId,o Oil.
k _ of ... ,_ .fIod ...- you.. _ ..

....., .....
'" superuns,', mllh.
I ,e . w h ICh w, lI p ICk up .
pi" dmp . ' 15 teet ' Gteat
for monotonng t>llby's
room ()< lOS oene-al pur
pole • ....,.,'- F... :t ....
""" OUIpu1. fU<>S on 6 10
IS voltS. ...... 8-4S (II>n'l

speake '
Comple te k " , BN -9

SU S

Led BlInk , lUI
A 9", . 1aUen hon get 
te' wh,ch alle .nat . "
ftasnes 2,.,mtlO LEOs
Use for _ tIlodgeS

bu llDns w ar n ' n g
po"'" Io;h ls anyttw>g'
Runs on 3 10 IS vol~

Complete "1. BL· t
U.S

v..... """"I.... K"
Con,..." any TV ,,, ..<>0" m","'", Sup"
..._ ,.... " .. ..... en <. R""o "" 5·
1!>V o<c.."..'" _ "lI"AI _ ,.....~ ....
_ ..........~• • •, vD· ' " .M

CPO·l
Runs 0<> 3·11 Vde 1 ... Nout , KHZ 000<110< CPO
A'.,m A\Xl,o O",,"" O/ ComOIe' • • " 12."

Colo. 0 ,,, . ..

s..e mus.e come
'''ve' 3 d ,II ,nl
I,gl'l ts ' IICke ,tl>
mUSIC O n" light
each 'o r, l'I,g l'l,
mld-ronye and
10..... Ea<;1'1 ,nd,
. 'dua ll, adj"SI
aDle . no ""ve. up
to 300 W runs on
110 VAC

Complete k It
"'L- T
sa.tS11• .H

I'."
~ M ·3 KII
~M ·3 W" O'd . M re.....,

FM
MIN I
MIKE

PARTS PARADE

U",,,,,,' Tim.. Ki.

P' o"d~' '''~ ~"'C p"" .nd PC
Do. ' d . ....",,"" '0 poo.""' ce
ot poec,...... ' .." ,n9 .ncl cu....
~.,..... u.n 555 ,'-. IC . ncl

."C,......, • " " \la o' 1'.'" to.- _,
1Imln\l ""e,;h

".. ......."......

~ 0 .... Ca< Cloc.
.~ /._".." ~ '-""-'''' '''''''''
0 ,....... A£O ," os '"9" " ' ''''' I """" ,
) . ,,, -"" "'...., .'....~,'" ~."'" ..."- ....."',-. 001-__ .........' ....--._...-- -
!'C. n _ • • ',..... .., ...... ._- ..

... 1 ·0 '

V_T......."".
• ,....,.,.., .." ,oo,","O<! "."".-. ,,""".. ' ~"'., "'" _",,"".. oo'. '" . "'" ,••_,~ ....."'_.....,-........_., "....."".. ... ~"",. ,.-,,,~, ,"""-..,,"" .....
'.... "" """,,, ._ . ,_ ." '' '-' <1''''''' """"" ~.. ,' '.. 'oo"" -..._ _ .... _ , SC" _ •..-.-.. T... .. ' _ .. '._ ~_
__ _ _ , '_' _"52>. .... ..... _ . ...-_._ _---"" ..'. - ,_.. '.... .........- -,, ..... c........_........ -.-,
~, u""" ,,,,,, ."

_ ••• ..- "'9 '''99'''' ..... _" ,,1<> COOC ' . _ " '" . ...p 'p """" . .........,.. C1o<>_.. _, <__ - 3 .· _~

. .. ',,_ ,. . ... _ , .~ ,....,..'~ .. b>o9'" 9 ,." ' '''''''''' ' ' '9" .......
<"""01 pI><>!""otI _ .....' .. "'" 01 • "'9"" ' Nd. .... d or "9'" C_ ·" ..."" !,",," . nOd''''" "um.n"........ "' ''oe '' con", " ..c ~ d'''e,"nl • ••• ",.n91 " cO<!
,.... e"",c. 0 ' ''''~' b llc ' 0' Q""' ..... '''''''' . '

DC·) . ,1 '111Ou' lor... . . 521"
DC-) • ,.., ..........O<! 1.19 "

c_ .Ala. ... Cloc.
Th" c'oc. 'hit" ~Ol " '11 6 - 5" lEO.
1212. "ou' ' ''oot e. 2. hour II a, m. 4
~"a. c. le~ d Ar. ~a"""Y ~oc . ...p oM
10.. more T~ .upe. 100' eh,p '0
u 5"" 5•••1,nc"es eom"",,.
. ~ I c.... (nol a•• •'._'
DC-' nCl"

Ca r Clock
~ U,..-I(,'. .....y S ....cH. co...,...,tio<>.

Ton. O...,ocl.. ~-
.... compl",.. 'o~" d<'CO--y
~ on • "ngl.. PC
_.d f ....u.es 400·
!IOOO H , MI ,us'.b'"
••ng...'. 20 ,u.n po' . •00' . g" .egu·
'" ,on. 567 IC Us..lu' 10' 'ouch·
,on.. bu... d.. ,<'C" o~ f SI( ..'c
C. n . ,so M u.O'd as . " .ble IOn"
"ncOd"" Run..... s re 12 ..,,,.
Complele . ,, TD-1 UIS

IlII H ' n .... ..M
a"", oo • " mc 'Q. ,,,,,n' " .... ' ,

, " """",n ••""",, .ft ·, ." ..
T ..,. ..

Si.... Kit
P"'d"'-'''$ up",ard and do",n"'O'd
wall cha,acletl.l,c o f a police
. " ,," S Wpea" .udlO ou'pul, ' Uh$
on 3-15 "" 15 uWS 3·.!> on m
. pe......
Co"'plele . ,, 51,1·3 U .t5

Whi. oe' Ugh' KI'

A" m'''''''''"g •., .ma ll mi."
P'c., UP sounds and con''''ls
Ih"m 10 l.gh l Tn" loud" . In"
sound. me b"ghle. Ihe "91>'
InCludes ml. e , conl,Ols up ' 0
300 W 'unS on 110 VAC

Comple,.. . " WL·l
" .115

Mad Bla ,t" r Kit

MB- ' K,'

Po""""" l OUD , sn.ne"...... . ""
.IT...., 11""'"\1 hoe SOu",
Cln pply "'1' to 'S ...." ot
oono """" 1'1...... on 6- ' S VOC

U .tSUT-5 K"

f M WIr..... M ill . KII

' ••n$M'1t uP 10 3(1() ' 10
• ny ~M b.oadCa.1 •• .
"'0. uMS .ny ' y,,", 01
m,k" Run. on 3'0 9V 'yp" FM-2
h.. odd"d sen . " ,." m, ' " p.ump

'''9''
Fl" - I • •, n ."

$59 .95
$44.95

$.50 • • .
$1 .00 I • .

600 MHz ~ . JII
PRESCALE R ""

E ~'end lhe ra n ge 0 1 yo ur
counle r 10 600 MHl Wo,.s
wl'h a ll counte rs Less tnan
ISO m v senSl llVl ly specify"
10 0 r - 100

WIfed. tested , PS· 1B
Klt . p S -1B

1812 11.00
7"~ 11 .00
7905 IU~

79'2 l1 .lS
79' 5 IUS

_TO·12 ...... _ .
rt...........,. ....... , ... " 00
To·12C " NI S"'.. i '.. " 00

_. Suppr, 10: 11

Comp le'e " ,pie .eg"I . ' ed pe"'e'
s"pp' ~ pro••, b '" {;' 0 \8 ' 0 '" II
200 m••"d '5 II , mp Eoc. " .... ' loft<!
.eg"11"'''' ~ hlla" "Il • ..., ...... 11
"'a l n s •••"0"........0, .-.:!u""" 3 v
.. , ...nd , . VC T
Com p+-e,e . ''- PS-3l T II ,IS

I:D-5M _
........ne. __ ..... ''9'" l'SoO _ '"
.... 3 I ... ...

$19,95
$39,95

e' ·FET l f 13'" . 0<""", p... I... pon 1. 1e<>mpoh_.bu' $(1(1,000 MEG
"'put t . • _ 10* SO po "'cu' """..... 10.. PO ..... d'"''
SG 10<""'" noo 1010< U OO

30 w. n 2 m tr PWR AM P

Si mple Cl ass C power am p reeunes 8 limes power ga,n I W,n
10 ' Bo ut . 2 W in 10' 15 out. 4W In lo r 30 0 ut Ma~ output 0 13S w ,
incredible va lue , complete With all pans. less ca se and T-R relay
PA-1 , 30 W pwr amp kll $22.9S
TR -I . RF s ens ed T- R re lay kit 6.95

c e re Isoia lors" 4N2B ty pe
O ptc Retleclor$ ' Photo d IOde· LED

AUdiOPre..,.,
Make 1'''9 h .eSOlu,oon Cloo lO
m"asu.m"nls , g.e.' 10' musIC.'
Ifls('um"nl lu","g PL 10"e$, "II:
M" lllph"s aud iOUP ,n I.equency ,
seiec tatne ~ ' O 0 ' . ' OO. 9 ,.es 0 1
HZ .e.olullon wlln 1 sec 9a,e
',rne' H,gn s.ensl"Yl'y 012!;i my. 1
"'eg Inpul l lin<.! bu,lt-In hl1""ng
glva$ g'''8' perlo,,,,.nc,, Run$
on 9V banerv all CMOS
I' S· 2 kll
PS-2 " " " d

Op-A Mp Specl...

MR F·238 "."....0' • • useo ," 1'.. . ,
8 - lOo~ g..n 'SO "'~, 111 ,'5

_.-
_ _ """'.... _ '" r -.
.... .. .... """_ :19 ... '1 Oft

RF a ctu ated relay se nses RF
11WI a nd closes DPDT rel a y

Fo r RF sensed T-R relay
TR -1 Kit $6.95

78MG IUS
79MG $1 .U
123 I !Ill
309K $1.15
71O!> noo

...... Tul>lo'I_
_ . " ..""...... of ..."~. " '" . - . '4

..."~. '0 '.-- G'N"""'''CI' Htfl .00

$l .SG
UOO
1500

" .110
n~Q
U .OO

CNt-II c~......:
01 . 0. .... .. , • •
• '0. .. ,' .
,.,. '0. ,..." ..
,"".. ""'I'""" "" ...."...

1.1.", RG-H . eo...
1011, I.... $100

...C Du"'"
1'. "", Moun' ",,' h la. os

. /$ 1.00

c..,•••
35195-/1S "'HZ
' 000000 MHZ
S 1.&800 MHZ

c.r.moc IF F'Il .
M,,,, _.moe h" 1 .H~

B.W . 55 .HZ$1..50 N .

1 1.50

.- ....
....... """ M • ..:. H, • d8 __
Du'''''' "" ~'2 _ .. ' 0-311 ..." Tn<_ ,..... . , SCI

• v.... .._.C.....
.. ". G""""<I,p, ' '-00.,"_ G.-...... '0'" " .00

11.00
1 '-1 1.00

....\1.. FlU
l_'.........
' 000y' '•• A*. ' ' fa""" " ., ...
'.. ", ' ." ., . '11..
'" "' ' . v AO<!,., '0,., . ..

M,... '0llIl '" 51'01
Red p .....lI<Jn ..... N 0

'-....._ ..v Z2OI 311 PI' -.. <_ 2O-CIO PI' _ T...._._ .
.JO_ _ JII ' .•

lInio......... "
.......... ....... , ot Popular ........ . '"
"'. ll CuI lHd 10< PC _l>n9 \l"
<."'a, ,.,- lHd. big o. :lOll (If

"'0'.

~~ 20 TUf" T"", Pol 11.00
. ~ 20 T"m T"m Pol ' .' G

C...~ ConnKlor
Ch8 UI$ mo un'

BNC Iype $1.00

I.MI• • you, cho.ca, I'" ' ''' speclly
1.1, RO'd. Jurnt>o RO'd. t-IoQh lnl........ Reel . 1I1um....' or '*" li l l
M v"' .... . Ju"'bO V"'IO.. . -JumbO Gr..... 1i$1

Cry MIc.os,.......
Sma" 1 - d ' '~- 11'1",10
C'Y'lal "',• • ca<1'odQl I ,"

-~.... .. '_ .. .'" <_,- '.......... ........... _ "'Ca ,_ ""
_ _ " ..... 11.•• _ I... ..' ....

500:hl.
10;1200
llIin.oo
10/12.00 f-;,:,;;;,;",,"-'-''-'-,.'-';''';l;i;:''''';:::::::;7.:0'--l
. 112.00
. '12.00
3112.00

25 AMp
100V Bridg e
$ 1.50 ••ch

M",i-Brld ge SO\l
I AMP

2forSl .00

TTL
1. Soo •"1U1 ...
1H5 . .,
"" ..,
1.'96 $13$

S PE CIAL

8 Pin
, . P,n
'6 P,,,
2. Pin
28 P,n
. 0 Pm ......
5' V Z....... 201$1 ,00
,1<0/91. Type SG/$l .00
' I(V l Amp 11$1 ,00
l00V l ....mp lS111 ,00

, 'C5IO
'0'"
,~

1'101A
12'60
1101C
53' .
S315" e 'G,'"

FER RITE BEADS
W'" "'1O .no...... ' OJI' ..._e.__ . 's. ..

' ....
, U Cl ..C . ' S• •
, 4S Goocr .... ~.. .......
" ~ . , _
l U ll t---------i --::':-::"-':::r.;,;"''''.:-:-::-=l <-go..,"' '' v.. ", PO"')--It 00 • 5 .do: (CO :10 m"
' U S " ... ~ ,tom"

'01' 2 00 '1 ' .. I"'~"."."• •• •

LI NEAR

IC SPECIALS

TRANSIS TORS

READO UTS

'''''_ ' ' CC 0' "
. ~o ••,,~, • • C. ' ."

..~~ ""~"'1IJ :IS c . ,...
_ ?IS' " -C. ••

.''"~
~. '.''"......-

""_ - c- ' ....,••"" ~c·. '0''' •
.~..." c., '0'1' .._ ,,_c_, . t-' .

,..,..'. . .. c·. •• t---:::--::::=---i":':':':==-!';;",,;:=-'::::::::-i'-:==~~~~=:':::-I_-c·, .
..- c-e 0-" • L---'''''i;;;;;....''''''''';;;---T-'--....,;ii,,;;;...;cc'---j...."' _ _ ... I
....'" ...... ~... :0 .
_T." ~"' _ .._1.__ ._...- ..__r_r_. _._ .. r_•.•_ ..- ,."'_ wT .....

.". "---. ! "
' !'&••
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2822 Nor th 32nd Street . tf 1 • Phoenix . Ar izona 85008 • Phone 602-956-9423

ATLAS FILTERS CHOKES

.1-3uH ·2.99

100 uH • ••••• ••••• •• • •• ••• • 2. 99
120 uH •• •• .••••• ••••••• •• •1.69
185 uH • • • • • • 1. 00 ea. or 10/7.50
538 uH •••••• 1. 00 ea. or 10/7.50
680 uH • • • • • •1.00 ea . or 10/7.50

1000uH 1.00 ea. or 10/7.50
1630 uH ••• •• •• • ••• . • . ••• .•• 1.50

. 1 mH • ..• •..• • • . . •• .•• . 2.99

.2 l1lH • •• • . • • • • •. .•••• • • 2. 99
.22mH • • • • . •. • • • • .• • • • • • 2. 99
.27 IllH . .•. •. • •.. • • •• • • .• 2.99
. 33 mH . .• .. • . .. . . .• •• • • • 2.99
.39 mH .. •.......... • • • • • 2.99
. 240 rnH . . . . • • . . . . . . . • . . . . 2.99
1. 2 mH • •• • .• •••••• .••••• 2. 99
1.5 rnH . • • • • .. • • • • •..•••• 2. 99
1. 65mH •. .. . .. . .• . . .. •.• . 2.99
1.75rnH ... . .... .•. ... ..•. 2.99
1.9 rnH •• ••• . . . •• . • •••• • • 2. 99

1 rnH ...•..•. •.. . ...... 1.69
1. 88 mH • •.....• • •..•• • • •• 3.99

2 mH ••. . .• • • •••• •• •••• 2.99
2.4 mH ••• . .••. . •• .•••••• 2.99
2.5 mH . . .. 1. 00 ea . or 10/7.50
2.7 mH •••••• . . • . . . .••• •• 2.99
3.0 mH • .•• . . • . . • ••.•• •• • 2.99
3. 6 mH ••••. .• . •• • . . . . .• . 2. 99
4. 3 mH ••• •••• .•• . .• . . •• . 2.99

95H90DCQM . .. . . • • . . . . 6.50 each
350 M Hz presca ler divide by 10/ 11

4. 7 mH 2.99
5 mH •. . .. . .•. ... . . . . . . 2.99

5.11rnH · · ·· ···· · · ···· · 2. 99
6 mH 2.99

7.2 mH 2.99
8. 25 mH 2. 99
8.28rnH 2.99
8.6 mH ......• . ... ... . . . . 2.99
10 mH 2.99
12 mH 2.99
15 rnH 2.99
17 mIl .. . . . • . . . . . . . •. . .. 2.99

19. 6mH 2.99
20 rnH 2.99

20 .5 rnH 2.99
22.6 mH 2.99

24 rnH 2.99
27 . 4 mH . . . . . . • .. . .. .... . • 2.99
28.7 rnH 2.99
29.9 rnH 2.99

30 rnH 2.99
36 mH .... .. ... . .•• . ... • 2.99

36.5 mH 2.99
40 rnH 2.99

40.2rnH 2.99
43 rnH 2. 99
47 rnH 2. 99
50 rnH 2. 99
59 rnH 2.99
60 rnH 2.99

71.5 mH .. . ... . .. .• .. . . . . . 2.99
78. 7 rnH 2.99
86 mH 2.99

100 rnH 2.99
120mH 2.99
150mH 2.99
175 rnH 2.99
200 rnH 2. 99
205 rnH 2.99
237 rnH 2.99
240 mH •.•...•••.•••• . ... 2.99
300 mH 2.99
360 rnH 2.99
390 rnH 2.99
430 mH 2.99
500 rnH 1. 50
600 rnH ..... .•..... .. .... 2. 99
1000 rnH 2.99
1.5Hy 2.99
2.0Hy 2.99
2.5 Hy 2.99
3.0 Hy 2.99
5.0 Hy 2.99
10 Hy 2.99

New Fa irc hi ld Prescater Chip

3.99 each
J .99 each

420 MFD @ 400 VDC
600 M FD @ 400 VDC

HIGH VO LTAGE CAPS

VIV . 15 . 15 uH ... • . • . .. . •. 2.99
VIV 150 150 uH .. . . . • • ·· ·· · 2. 99
5-20 uH . • . .. . . . •• •• •••• •• . 1.69
Variable coil 10-SO uH .•• . . . 2.99
Transformer dual 8.8 uH . . . . 1. 00
. 47 uH 1.00 ea. or 10/7.50
.68 uH 1.00 ea. or 10/7.50

1 uH · · 1.00 ea . or 10/7.50
1. 2 uH 1.00 ea. or 10/7.50
1.5 uH 1.00 ea . or 10/7.50
2.2 uH • . . . .. 1. 00 ea. or 10/7.50
2.7 uH 1.00 ea. or 10/7.50
3.3 uH • • •. • • 1.00 ea . or 10/7.50
6.5 uH •. . . . • 1. 00 ea. or 10/7.50
7.5 uH • . . . . • 1. 00 ea. o r 10/7.50
10 uH ..•••. 1. 00 ea. or 10/7.50
15 uH ..• ••. 1. 00 ea. or 10/7.50
20 uH • • •• • . 1.00 ea. or 10/7.50
22 uH 1. 00 ea. or 10/7.50
33 uH 1. 00 ea. or 10/7.50
39 uH l. OOea. or 10/7.50
47 uH ... •.• 1.00 ea. or 10/7.50
50 uH . • ··· · · · . .•. · · •. .• .. 2.99
56 uH ······ • • ••••• . •••• • • 1.69
62 uH 1. 00 ea. or 10/7.50
68 uH .... •. 1. 00 ea. or 10/7.50

C ERAMIC COIL FORMS
$1. 99 each

In 3/16" x 4/8"
il2 3/16" x 1/4"
'3 1/4 "x 3/ 4"
' 4 3/8 " x 7/8"
' 5 3/8 " x 5/8"

All of th e above have
powdered iron cores .

,;6 1/2" x 2 3/ 4"

ATLAS CRYSTA L F1 LTERS FOR
ATLAS HAM GEAR

Your Cho ice

$15.95 ea .

5. 645 - 2.7/8
5. 595 - 2.7 USB
5.595 - 2. 7/8/L
5.595 - 2.7 LSB
5.595 - . 500 / 4

9. 0 - USBI CW

$1.09 each
. 1 t ype for 3/ 8 plate ca p
11' 2 type for 5/8 plate ca p

C ERAMIC PLATE CAPS

New Weller Solder ing Ir on Kit
*S P- 23 F 9.99 each
Kit includes:

1 - 25 Watt s older ing iron,
develops 7500 of lip
te mperature

3 - tips (screwdriver , chise l ,
cone)

1 - solder ing aid tool
1 - coil 60 /40 rosin core solder

Us ed C Nickel Cadmium Batteries
1. 8 amp hour
Pac k of len $8.99 per p:1ck

Used NiCads

Soldering Kit

NEW BOGNER DOWNCONVERTER
Industrial ver sion.
1 yea r guar a ntee $225 .00

NOT FOR SALE IN ARIZON A

UHFI VHF RF POWER TRANSISTORS
C D2867/2N6439
60 Watts out put
Reg. Price $45.77
SALE PRICE $19.99
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RF Power Device

E.F. JOHNSON
TUBE SOCKETS

MR F454 Same a s ~IHF4 5 8

12, 5 V DC , 3-30MHz
80Wati s out put. 12df3 ga tn

$17. 95 ea.

TRIMMER CAPS

2N3960JANTX 10. 00 2N5645 10.00
2N4072 1. 60 2N5842 6. 00
2N442 7 1. 10 2N5849 20. 00
2N4429 7.00 2N5942 40 . 00
2N4 877 1. 00 2N5 946 14.00
2N4959 2.00 2N5862 50.00
2N4976 15. 00 2N6080 7. 00

2N285 7JAN 2. 50 2N5070 6.00 2N6081 10.00
2N2949 3.60 2N5D71 15. 00 2N6082 11. 00
2N294 7 15 .00 2N5108 4.00 2N6083 13.00
2N2950 4 . 60 2N5109 1. 50 2N6084 14 . 00
2N33 75 8.00 2NS1 79 1. 00 2N6095 11.00
2N3553 1. 57 2N55 83 4. 00 2N6096 20 .00
2N3 81B 5.00 2N5589 6 .00 2NG0 97 28.00
2N3866 1. 00 2N5 590 8.00 2N6 166 38.00
2N3866JA N 2. 50 2N5591 11 .00 2N6 36 8 22.99
2N3866JANT X 4. 00 2NSf3 35 5. 44 A21 0/MRF 517 2. 00
2N3925 10.00 2N5636 11. 6e BLY3 8 5.00
2N394 8 2.00 2N563 7 20.00 40280/2 N4427 1. 10
2N3950 25.00 2N56 41 5. 00 40261/2 N3920 7. 00
2N3959 3.00 2N564 3 14 . 00 40282/2 N3927 10 .4 8

High Voltage Caps

Transistors

12 pF
34 pF
34 pF
30 pF

1/ 4 x 2 1/2 " s ha n
$2.50 each

2. 2 to 34 pF
1. 5 to 27. 5pF
. 6 to 6. 4p F

$1. 00 each
.5 to

2. 2 to
2. 2 to

3 to

193-10-6
193-
193-

160 -10 7-16
193-10-9

193-10-104
193- 4-5

Johnson
AIR Variables

1l0VAC M UFFIN FANS

86 p , n \l" to r uL!. OU~ "dltt, C onrlt'r l urs

UNELCO CAPS

New an .95
Used . $5 .9S

s prague. Sta ble Po lypr opvlenc.
.50 each cr 10/4 .00

not sold mixed
i . 2 to 13pF
2 to 30pF

3.9 to 18p F
3.9 to 40pF
3 .9 to 55pF

J-Fet

Carbide Circuit Board Dr ill Bits
for PC B Boar ds

5 mix [or $5.00

MURATA CERA MIC FlLTERS
S FD 455D 455 KHz 2.00
S FB 4550 455 KHz 1. 60
C F loot455E 455 KHz 5.50
C F U 455H 455 KHz 3. 00
S F E 10 .7MA 10.7 MHz 2.99

TEXAS INST RUME NTll L-305P
5 x 7 a r ray illphanu meric display

$3. 85 eac h

J3 10 N-CHA NNE L J- FET 450 MHz
Good for VH F/UH F A mpli f ier ,
Oscillator and Mixers 3/ $1. 00

l. 69
1. 69
2.29
3. 29
4 .29

• B9
4;1 . 00
3/ l. 00

. 79
4 , 1. 00

2.00
6/1.00

78M05
Sa me as 7805 bl1 o nly l i Z Amp
5 VDC . 49 ea ch or 10 / $3 . 00

ORDERlNG INSTRUCTIONS

30 M FLJ (u· 500 VDC
22 M FD ~ l 500 VDC

100 M FD «I 450 VDC
150 MfD \!l 450 VDC
~25 M FlJ (II 450 VDC
. 00 1/ LOOOpF ~· 10 K V
. 00 1 (u 3 KV

. 00 15 «1 3 KV
. 01 ~j 4KV
. 01 «,. i . 6KV
.02 {n 8 KV
.or » 1 KV

NEW 2" ROUND SPEAKERS
100 Ohm l'oi l $.99 each

PLASTIC TO-3 SOCKETS
4/$1. 00

C , YST AL FlLTER S

Tv<'u OO I _19~1lO San"' ;lS 2194 f"
10 7 MIll. narro.... band

3 dll b:l.ndw 'd\ h I S KHz n" n .
2Q d B lw nd...·' d l h 60 KHz nlln .
40 dB ba.ndw"t1h 1S0 KHz m,n.

Ult,n..t", 50 dB msertron lus s I dB max .
Il ,ppl., I au rna". c t. 0./ - 5 pf" 3600 Ohms

$3.99 .... .... h

Cbe<k. money ord..-. or credi l cardI " CkiHbC. (Mula Our... and VISA only .) No pcr-.al cba:u or o;crtirlCd pcr-.al
d'l«u for forctln counlncs KUplod . Money order or cuhicrschcck in U. S. fuods orlly. Lt'Ilcn of crediurc DOl a:cc'J'UIblc .

Mln,mum shipp'''' by UPS is n .), "lIh insurano;c. PIcuc ano.. ntra IhippinJ , barIC' for hairy or ...... IICfft1.
All. p"n l rel urned duo: 10 f;\Womel crror or dco;Won ..ill be l ub}e!rlloa I'~ ' CI!od ,barIC. If...e arc oul of an item ord..-cd.

_ w,ll try to rcpl-oo il wllh an equal or beller P"" unless you .pa;ify nOl to. o r """ ...m b.., k o.d..- tlw itcm. or rdund you'
money.

P RICES ARE SU BJECT TO CHANGE WITHOUT NOTICE. PricrI.upcroedr aU prC"iou.ly pubh l hN. Some items offer ·
ed~ hmi'od to mWl quantitin and aa lubject to prior We.

We no-.. Mew. toll flft number. but '" uk that it be IlMd for rlwTrr ordl'I'fOltly .If)'Otl Mew any questiorlJ pIca$r uor our
OI hcr num ber. We arc opm from ' :OO • .m. • , ,00 p.m. Moaday Ihru Sat"'day.

Our loll flft number for r""~ onkrf O<I/y iI 1lIl-'Zl-J6I I .

47pF
6 2p F

100pF
160p F
180p F
200p F
240pF
380pF
470 pF

1000pF

350V $1. 00 each

6. 8p F
8. 2p F

10p F
12pF
13pF
14pF
20pF
24p F
33p F
36p F
43pF

11 124-03 11 - 100 6 .99 each
For 8072 etc .
11124-0107-001 13.99 each
For 4CX250B/R , 4X 1SOA r-tc.
JJ124 -01l1-00 1 4. 99 ear-h
C him ney for 4CX250I3/11 and
4X. 150
';124 -011 3-001 and 124-011 3-0 21

$12 . 99 cacn
Capac it e r for '; 11,4-0 107-00 1
412 3-209-33 Suckt'ts .· . .n , 99 ea ch
For 811A, 572U, 866 , eu-.

Gold pL;ot..d <v nlact~

Du:o l U , lIi p,n . I S6 s .... o nlt
So kl.. ru . ,1 for PC U . •. _$3. 00 .... r h

2822 North 32nd Stree t , # 1 • Phoerux . Arizo na 85008 • Pho ne 602 -956-9423
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alLLIY ILICy_eIICI
P.O. BOX 401244E GARLAIID. TJl75040 214/278-3553

7 Watt A.u410 A.mp Kit SS.9S

....
..........Ie...k_

R(VISION 2

SZ4.9S
{.ale Kltloa.. ~er

_."' .... Of t_ ROM

No", you can plaVhund,od. 01song. u. ,ng 'ha Bullel $u ....
.....l<: ".k... 1~ uno! w,..... , ,;",.. •..tory
Pf09'- """_OC_ IC '110' comes ,'1'1 20 POlO-
p<og..mmed _lu'- By-..g ,... _,,, , PROlolS
{210l111 ..... l)'IIom un be ".pe_ lo ....y 14> '0 ,_
_ PO' PROII . Jus' ''' ,n. a """,pOCI -..c'11IftOC
,nsl',,"""'l '1'111 ..,II plly dOla"5. huna,.., . 0 ' .....1'1

'hOu•• nC' of " 1IOCI,ons 01 mUll " rna . ,1 co, n~. "" 11'1 "I
_ .....l<: com_,. (.... I PROIlI• • ncl • d" I""
pl.le<! .. tId Ie_ PC 6oo'C OCh ow'" .. 0" ,-·
1 1 ••11 -011I... Me' ..... ~ 1 PC _rd_
e" an I ""'" we. ... 1_ '~I. !lom . _ """'0
elt spI,n.ng VOl....... S!tI(.e I~ "n" ...... . . "" 12 YOC ... 12
V. C·.•"" 'c" 0.- pan'l>,e ODe'"""" .. .," " ,b'e What do
1011 g.l 10. sal.K? E.....,IIII'" bu. '"fl'Nk.., ....n...........
._, ,wrilc"', . Ind PIIOM AdC,11(IftI1 2108 ..bums
c....II'n'''II populI' 1_ .'e • ••,II_ 'or ' l UICl ooen '"
)'OIl un progrom }'OUI "",n PFlQl,tS "9 ...""'••11.....
PfOV_ .." " , " .nsUuet...... LIS" 0 ' ' .._ PA()t,l
.Ibum, .." ,lIb1a "" re<lun' rNo'e UM "" 1'
_I«:l'on,c m,,"t<: one nolO or • r..... .,I .. rIO! PO"'!>" '0 l>'1 ~

c"o'C. 0' I m.loC~ .. ,m "" mony . ,m"lI.n_o".ly I
• E....lo9a co.-Wol g,..... decay 10 ..."..

• On _d ... "'''II'' """~ (' I 2'I _ a,,0..

OPTlOlUrol.CC!I$OAIU
DIP __ eMe ' lXII . a..a ~ JIO& 2-OOIkt

(can be d1_"y _ .... 10 PC 8d 10 acceu lun..)

-,. "'1Ief.. r"", S JIO&'_ Z.ldlhf
(F'" _ ...... 10 PC 8d 10 acceu "-II

. ...,11.. "'-e- '-so

........ r..-M*- 100
(For oparalion on I 17VAC nou.. 'o'OIIal/&)

See Special Fall Prices Below
PRICES GOOD THROUGH DEC. 31. 1981
SHOP EARL Y FOR CHRISTMASI

.....'10\100I" ' 1'<1<C,.......Sl'<>MOf.... _ _

-- ..... P ONLY

9 95 ORDER
• DA-02
<IT

TUN!A ONLY

VDC.

It Yoo h",,~ If oub le sleeping and yoo woold lik~

Ihe ' PlOI of IMe neigh borflood 10 share you ' mis

erv lhen this little k il will be lor YOU' There

is no way 10 xcu'alely dn::nbe the unurthly

howll. tIC.e.,,," and Ionel .h.,com~ ou l 0 1 (to..

kit. Four sePilrille lone oscillillO,", are m i~ ed.

cancelled ilnd steppo<! at • • arying 'ille . 10 Waltl

of crazy sounds. A ll'"NI lun kil or a prletal

bu ,gla. alarm. Comvlete wiltl PC oo..d and all
necessa. y components leu 'Peake" Fm 6-1 2

',......... OM _-_ _~e-- _ """ __....------.........,,--_...
sso.oo

Stereo AMP/Power Supply Board
l . ...__ OUdoo."" <\<,... , ohm _ ... 0'< .

BO ORO Roehl..... a"" F '"~' supply power lor AMP
AND TUNER , VOLUMe, SOLONCE,

and TONE S1.IOE CO"ll ROLS

$MALl, "'<GeE ~.aR IO >C A"" cew.oPOt<E~fS '" 0>< • I " • , .. PC
IKlARD ..~ClUOlOl R ' 0>< ,woe GREA' " ,,, A~. ""OJOC' , ...,
..nos ,,..; . "" .,; A... . ' " , ..... JOo ToCl • , ..AUI
C(IUO'u """ 11'·0' "",""", . of

PrOlac ' you' ~ .pans..a equ,pmen l !lom O'''''ol'aoo
c""d ll,on' E com puler .hould h.o,~ On~ ' Work, ..lin , ny
Iu_ DC PO_ c. I.om 101020 VOIIO up 10 <'5 ,mps

?ft"1*Doomsday Alarm *

The Sf ·Ol Sound Elled. Kit tI.. all you need
to bI....l<:\ a prog rammable sound ettects
mach ine except a ballery and speaker O nly
the $E-01 provi des you w.tn add it ional
ci rcuitry that Includes a Pulse Generalor. MUl
O,ciLlator .nd Compar,lor to make more
compte.. sococs II snap_ 'ncludes TI76471.
( w /speesl asse mb ly tnst -ocno ns and
progra mming exam ples. You can easily create
Gunshot. , E"olo, lons, Slum Trains, Wind &
Sufi and much more
Comp~l. Kit $18.50

W,lh quality PC Board
(Less ballery & spk,.)

76477 Chip I. Included
hi•• ch ips $3.15 ea.

•
PLASTIC CASE WITH FRONT & REAR
PANELS FOR ZULU II $4.95. *

• 112·' LED ReaooulS
• Ou&f1l ..TAL T"nebaH
• CaienCla.
• Unique NOX· CirCU'I W,II Disp lay Readouls O n

HBndCl a p
• e atte ry Backup Iballe.y nOI ,ncluded )
• Hig n Oualily Drilled & Plaled PC BoardS, Cleat

lnslrlH;I.ons

* ZULU U Clock Kit *
$19.95 LESS CASE

*Sound Effects Kit $18.S0*

*SUPERSTAR SALEI *
ALL ITEMS WITH STARS

BUY 3 GET ONE FREE* (No M llClng ) *
OFFER EXPIRES DEC. 31, 1981

PS 14 REGULATOR CARD KIT
T his is the Regulator Card from our famous
20A Power Supply Kit. Although we ran o ut of
the transformers and heatainks . many
customers have been able to locate their own .
The regulato r card performs the actua l
voltage regulation and has adjustable fo ld
back eurrentlimiting. Output voltage il Itable
to 200MV lrom 0 10 20 Amps and adjustable
!rom 11 te 14 Volls. Designed to drive 2 high
current NPN transistors (2N3771 2N53010r
equfv.] The unit assembles quick ly. Included
are all the o n board co mpo nents including a
driver transistor and over-temp shutdown
sensor. Designed to screw down to a standard
3·' diameter computer grade f itter cap. The
quality plated PC card is 3-1/2" x 4 3 /4" ,

FAll SPECIAlS:GOOD THRU DEC. '81
1. Super Music Maker WIth case and two

s-ocstncn rotarv sw itches $32.00
2. Super Music with o ne 27 16 2K X 8 PRO M

filled w ith over 50 selections of additional
music (:> 1500 notes) $32.00

3. The Whole 8all of Wax' #2 .. case and
swi tches. $39.95

ZONE CHANGE
FEATURE

Select o ne of three
Wortd Time zones,
Local T ime (12 Hr.
format) and TWO

24 hr. zones of
your choice

RFI Protected

\0 FEATURE
LED Indicator lights

when activated
flashes at 10 min,

Oillerent audio
tones at

8 and 9 min.
12 Volls

AC o r DC

$79.95
W" . d &
h.led

Microprocessor Station Clock 549.9S
The ZULU 3TZ is a fu ll blown ROM and MICRO
PROCESSOR unlike other standard clock IC's. it allows
exceptional flexibility. Almost a year in des ign. it is the
most advanced station clock on the market.

QUALITY SOLDER
MASKED & SCREENED

PC BOARDS MAKES
ASSEMBLY A SNAP

Quartz Crystal
Tlmebaee and
Battery Backup

$49.95
Complele KII

Includ,ng C.... &
Wanplug x n ,lR

1o.1,tV.COper.,,,,,,

Adjustable Brightness
.6" • High Intensity

Orange Led Readouts
seeenee Reset/Hold

provides easy
syncroruzation with

WWV

WITH INSTRUCT1('>NS

Requ ires Tr.nslo rm er w,'h 16 - 19 VAC Oul @The
Cu rr.n l You Eapeel To Draw.

• NO C.O .D: s,
• SEND CHECK 101I .0 . O R CHARGE CARD NO .
O' PHONE OROERS ....CCEPTED ON VISA ....ND M ....STE RCH ....RGE ONLY .
O' ....00 5.... FOR SHIPPING .
• TX. RES. AOD 5.... ST"'TE SALES TAX .
O' ....LL FOREIGN O RDERS ....00 30.... FOR SHIPPING CHARGES.

U. S. FUNDS ON LY.
(214) 278·3553

REGULATOR CARD KIT
HIGH CURRENT PARTS

(2 · 2N 3712 & 25A Bridge)
51 .000 MFO @ 40V Compute' G,.d e

$14.95

$5.00
$3.50
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Hamtronlcs~ Does it Againl

Where e lse can you get a
va lue-packed rad io at such

reasonable cost?

FM-5 PC Board Kit - ON LY $159.95
complete with controls, heatsink, etc.
Cabin« llit, microphone,c~l.. etc. -.1I_bl.~.-reIy

Request ca talog for full details,

---
SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10watts, SChannels, 1or6M, 2M, or220

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Wanscontin
uous. Kits only $54.95.

• T4 51 UH F FM EXCITER for 450 ha m band
or adjacent. Kits only $64.95.

• VH F & UHF LlNEARAMPLIFIERS. Use on
either FM OfSSB. Power levels from 10 to 45
Watts to go with excners & lI;mtg conveners.
Kits from $69.95.

• COR KITS With audio mixer and speaker
amplifier. On ly $29.95.

• CWID KITS 158 bits, field programmable,
clean audio. Only $59.95.

• A18R FTIGHT BOX e eec orewoercm.ceee
with tight coverand noseams. 7 x B x 2lnches.
Only $18.00.

• SCANNER CONVERTERS CoPV 72-76,
135-144,2~270, 400-420. 0'806-894 MHz
bands on any s:::amer. lJ'Jlreci1esl:ed Only $79.95.

• R75 VHF FM RECEIVER 10f" 10M, 6M,
2M, 220, or commercial bands. 4 fantastic
selectivity options. Kits from $84.95 to$11 9.95

• R450 UHF FM RECEIVER lor 380-520 MHz
bands. Kits in selectivityoptionslrom $94.95

• Rl l 0 VHF AM RECEIVER Kit fOf Vhf aircraft
band Of ham band s. Only $84.95 .

VHF & UHF RECEIVER

PREAMPS. Low noise.
VHF Kits from 27 to 300 MHz. UHF
Kits from 300 to 650 MHz. Broadband
Kits: 20-650 101 Hz. Prees start at
$14.95 (VHF) and $ 18.95 (UHF). All
preamps and converters ha ve noise
figure 2dB or less.

20 Models cover every practical rf and if range to
listen to sse, FM, ATV, etc. on 6M, 2M, 220, 440, and
110 aircraft band. Evenconvert weather down to 2M!
Kits from $39.95 and wired un its.

VHF & UHF RECEIVING CONVERTERS

"-
~,•"•

VHF & UHF TRANSMITTING CONVERTERS

FOf sse, CW, ATV, FM, etc. Avai lable for 6M, 2M,
220,440 with many IF input ranges. Converter board
kit only at $79.95 (VHF) or $99.95 (UHF) or kits
complete with PA and cabinet as shown.



Dioplay
Time ......,

.... foo" .e~_CUI _ ort

The CT-90 is tht _ yon....,.. r......... pKked 0DlUIlef . ..1lilabIe JoIII:SI

IlIan S1OO 00' Ad..n<e<I drt~ fU Wfft Incl. thr~ R~ble pICIi_
_ diptt, p ili ind.,olor WI uniq... di.p1oy hold fu.rw;:tiorI ...hic:h IIoIds tbo
<ii,pl.yed coont after the in..u' 11....1i• •......,.cd Abo, • 10 m H . TCXO lime

bue is ....eel which enable. cu y u n> be., cal ibration ched. &pi MI WWV
Opuonolly; ... ;",nqI "ind bo.nny pKt. . " cmal Ii.... bese '''PUl a MoeI'(>
pow_ hip lIabiIily cry.... ",,", IirM buoo ~ a.ailabk no. CT·90.

•
9 DIGITS 600 MHz $129 95

SPECIFICATIONS: WIRED
Rar,.,.. 20 H. 10 600 MH.
Setwli.,ly u sa !baa 10 MV 10 ISO MH.

Lt.. lh&II ~o MV II> 500 MH,
Rnolu'"," 0. 1 Hz(l O MH, ..n~)

1,0 H. «60 MH. unle)
10,0 H. (600 MH. ..n~)
9 ~J1\10, ." LED
Standard-IO,OOO IIIH.. 1.0 PPIll 2O-4O"C.
C\ptiaIaI M........ p-ef ""....01 ..... zo.«r'C
8-15 VAC" 2SO ....

~
~TO"_''''''''_ t." ..
C1 '"h .......... ...

"." "..""- ''''- '".. , ~"....., · ~r- ,....... """. . 0--- ..1____ ..

7 DIGITS 525 MHz

Oi,play
T ime baMe
Po.....

SPECIEICAnONs;

~ 20 H. 10 S2j MH,
Sc"""....,. Uu ,tw>$O "IV 10 no MH,

Le IS thaa I SO MV to ' 00 MH ,
Rnolu,oon; 1 0 H. lS MH. BJI,,'

10.0 H, (SO MH. ratI~)

100.0 H. ( SOO MH. ,.....,)
7 diJi.. 0.4" ' LED
1.0 ""Ill TCXO 2O-4()"C
12 "'AC ill 2SO ....

$99~IRED
The CT-70 \fto.k. Itoe pr;oo~ "" lab quat..,- ~-.....

neloou feall"," -.:II ... _ ""'l__'O<) ran · e..,h _ PlJ'llficatlCe,
<III&I.lKt.oblc p1C limes, .nd pIC a::IiYil) icaboB ",&lEe re""'nlI a

1IIap, The .... fNol--tIC)' ....,. enablea yOllIO K>CU..,el)' uure ..pal.

from io "'''' UH F ..ith I .0 ""'" -e(;u"cy · lIIaf , .0001'Il.! The C T-10 i.
Ihe ..." to all your .....uuremenl needs. in tile field, lab ", ham . h..,k.

'''ICES:
CT·7l)wnd, I )'0• ••1••)' S99 9~

CT·70 Kil,90 doy palt..·..·
...,. ' 49S
" C·I AC .clapUr 39S
BP·I N icad p..,k + AC
adapt. rlcha,• • , I2,9S

7 DIGITS 500 MHz $79 .25-WIRED

O" plll'
Tim. b.se:
Po...,r

PRICES:
MINI--loo .......... l , ...
..arT...., S'1'9 II~

"C Z " . odapcnlor MIN I--
100 39S
BP.Z N.u d p..,k ..... "C
adapo." .""....' 12 9~

H.re·. a lIancly. ....., aI purpou """",Ie, \hal """,_ _ t """nwr
fIollCUOftS &I an unbolio~ablo pfio:c. The M INI--l oo ..... ., loa•• tlIoo tun
h ; ... , ' ot ilIpOII gil'" '· ""a1l11nfoullld ia h""",, pncc --. bII,
.... buoc RF a1 ts. iI can·, be boat " caorau uure_
can be ...- from I MH. all tlIoo " ", ,.IOSOO MH. W1I.II u ool ' ....ttrvlty

III""""""'" tho ran.... and m. lwo pl' u..... 101 )'OU .1ocI tho reOlJlution
dnirN. Add m. nlc.cl pad opoion Ihc MINI· 100 mo.ke. an ideal oddiliOll
10 your iOOl boo rot " i'- lhe- ti. ld'· r quen.' c""d. and repli' ..

SPECIFICATIONS:
~ I MH . 10 500 MH.
SeaortiYtty r..e. IbM 2~ M'"
kuoIulioa: 100 H. (alow p1C1

1 0 KH. tru l ..Ie.
1 diJits. 0.• ·' U D
2,0 ppm 2O-40"C
S VOC@2oo m.

DIGITAL MULTIMETER $99 ~IRED

29 lIS

119.9~

l411S

SI S9 9~

10 M....... DCIAC ...
0 .1'\0 baooc DC"""

• 'C' .,.U,

0. 1"" 102 ,0 Ampo.. 5 ranJCI
0, I oluno 10 20 Me""'..... 6 raftJCI

PRICES;
CT·SOwited, I )'e....II'..my
CT·SO KiI. 'lO do, pltU
.~..,

RA-I . re<:etYff odopIc, kit
ItA·I wuodond pro-potJVUII

noed (Mead~ " ro<:..~.'
",hom.lic)

SPECIFICATIONS:
DC!A C ",,1u; IOOuV 10 I K.... S , an• • '
OC/AC
eu....nt
Rni'WICt:

'-'-A=~-

$159~IRED

n.. IJM·700 ott.... po"l......."w ""01"" prr lorm anu .. a hotohw... 1""'.
F...u... , Iud..; 26 J,ffn "'l ' ''II" on<! S functlOnI. all ",on~ ,n a
"""".." . h' l<> ..... i,,' rnol, M.NU,."'.h" o,e Jlopl..N "n a I... ... HI
.!>ol ,. ~ , h LED ..odou..."h au"""""" dKtrnol pll<........,I , . ''''''''0''<
rooIor ,_ .,..j",....,.. onJow...1o.d p'o<ecr...... ur I<) 12SO "Ok......11
• " ,..,...-~ n..DM·700looi<._. •~.

... l-l..k ,~ "1IS orJ, ""'......... <nr...-.oNt h k ,*1 "",kn " '"

i.koI oJJ" ...... '0on.. ohor

20 H. 10600 MH. The CT·SO ia l .., salil . lab ""nc:b c""'nl.nb.. .. ill ....uure uplO600 MH.
ull wn 25 m. 10 150 MH, ..ilh 8 dipt pnciliool. A""' ", "ill boot r.lf;lna iI tIw Roc.... FrcqwtlC)'
Leu INa I SO III ' 10600 MH.~r.•hodl ....... tho CT-SO inlO . dilllal readout fur aa, re<:et~n The
1.0 H. (60 MHi '..... .
100 H. 16OO MH. ra_l adopcr ....oiI,~b...Jrcal UId ..i......... ';liooolOlhc
• diJlIOO.' " U D _ • •••t. "'FO lIallth.... roqurred A dd".. lhcre<:et... .s.p:n ....
2.0 ppm 2O-~C " "y hmtll lhc operltion " tlIoo CT-SO. ,"" adapIe' can be "",,~mi t'"
I tO V"C tit 12 VOC ' ..llOhod OIl ot of[ Tho CT-SO. I """nln lbat can ..ork double-duly'

SPEC IFICATIONS;

8 DIGITS 600 MHz

PRICES;
OM-'lOO"""'" I _ w......, SQII 9S
DM-700 Kil 90 dl, pioN
..arTon.,. 79."
" C· I . AC odapoor ) liS
BP-3. "",tel pKk * AC'
~, ~,,",,"I 19 lIS
Mp· L Prot>o kit 2115

AUDIO SCALE R ACCESSORIE S COUNTE R PREAMP

Fot hch reOlJlIlt"'" .lIdiomc..u"'mc...... multlplon
liP", froqw...,

• Grc.. lor Plo __
• M...... I»' 10 .. 100
• 0.01 H. onoIgllO.t

S2Q 115 I' ll

T.lc"'op; hlp onlenn. · BNC 1'1 , ....
HOJ.h impod e probe, IIJI« Ioodt...
L.-- 1'*1I probe, lor aud>o ....._ ..

Pn<:r probe.. IFftCnd PulJ'OlC ""F
Til bool fur CT 10. 90. MIN l-- l OO ..
0oןס") bu" • • • Iob..'itln ....... u l cooonttr

"''''" """" TV "pal. , .

PHONE ORDERS
C A LL 716-5S6-3QSO

. S 7.9~

15.9S
IS."
12.IIS

U S

IUS

F", u"" . ""IT h- 1Tom I ~ ' 0 I .CJlXl
MH: . S I."".1'<"' p1 IT t............-tr.od..J..J

. F1at25 db ....
• BNC e-un
• G rc.. fur lIIitfi... RF ..lh pi.r;k. up loop

U • .95 Kil S4<4.9S Wired

204 73 Magaz ine · November, 1981



DIGITAL RESEARCH: PARTS
"TOP QUALITY PARTS FOR LESS"

2 for 10°

Video Paddle
Controls ,....

Can De used Wit h
game ooaro at te rr.

LM117
Al" easv to use adju stable
Voltage Reg ulato r - on !, 1"' 0
e- te-oa r res istors oeeoec to
set tne ou tpu t vonace . TO·3
cese . adjus table f rom 1 2
to 37V Regu lat o r is f loa l lno, ';0 It c an
b e us ed In a Wid e V;H et v 0/
a pp l ica t io ns. as long a s IhC' oourto .
ou tpu t o .ue renna t vo l ta ge IS JOV O f 1f'55

1 SA cutout current bo use numb er ed
pnme Moto ro la

...- •

COMPARE

• MIc ro wave R F t ra nSisto r iN P N.l
• '.1 rc ro mo !d package - 37
• Du al Em itter lead s
o FT l 0 4 5 GHZ
o VC EO 10V-CC 20 MA HF E 40·200
o Gai n lO V·20M A-1 G HZ = 140B Typical
o Verj 10 1'. norse Hig h gain' 5 DB

a 500 M HZ
• C IE>arE>d for " Ig~ rE> l laOII 'I" space

app lic at ions

NEO 2137 by NEe

Video Game Board

• ,·, : · · ~ ,, ~~~ .· ~ 5 C' C

E" .: ~ :-,' ~ '': .:,·~n " ~" ,,~ \' ,' .~ " ~ ~ ." c" J
:. ~ ~" ': "':: " "-d~ ': .... .'~ • ,, ~.,~ " .... ,~ ..e: I:
.::" ,..:'..,.. ;a~ .. v .. S~ ".l " "· c' \' e ~ P,"; .,
S",I ,"e5

MC6871A

3/2000

'-' C6B71A,

750
w/dala

H as bo th 1 M HZ an d 2 MHZ TTL
o utp ulS - Herm et lcal l, sea led 
Ul tra n iQh stabi li ty over w ide temp ,
rang e - ori gin all y cost over $40.00
each - We ma de a su per purchase
from a malor computer m anu facturer
- 5 Veil oce- enco . ' lI S standard 2.:
PH' socke t . w a e o ta c r e re o b~'

Mo t o ro l a oscuta tor o tv.s toe

Precision Hybrid
Oscillator Module

IC Specials
MC 1488- 1489 . RS232 Driver

and Receiver 99' pL
NE556·0 ua l N E555

211 "
N E555

311 " or 10/3"

MA1010A Clock
Module

• Giant ,84" LED
• Comptete . add only t rans-

fo rmer and swi tches
• 12 hour d is play formal
. 50 or 60 HZ cperenon
• Power fa il ure indication
• Fast and slow se t con trols
• Brightness control

c apabi li ty 4 25• PM ind icator

SCOTCH LOK

JFETOPAMP

EIAJ #15598
NEC #4981·7E

Microwave - Schottky
barrier d iode

HP-Hot Carrier d iodes
5082·2835

LF356BH. 75C Or 3/20 0

Super H ig h Inpu t Impedance
PO" OHMS) - High Freq uen.
cv Respo nse TO 4 MHZ.
large DC v on ace Gam 106 DB
- New c enere ttoo OP·AMP
w ith Vast ly Super ior Features '

" ..'5 ,:,,-:, .. 55 - era .'~ ~5 ..." •. ',:
" pee: ' : ' ta r- e S~C' f" ~e,. ' -5'.' ••' c
c-o- , ,'~ uS" ~~ , ' ..'. " -..,~, .::,'

~ 'h" 1' 5el'i'~o " '" i?~~
--l~.,..,.."...,..,..,,......,,,......,-

G·..a ~ ' ," "." "e-: ! ~ ~ .' " ',' I.' .'~
.. ' 5!"i= ., ... ., : ~".: ,!. ": " '; ...: ••
¥ !oI'. ". a.A:" ~~a'.~:,' ·"",'~." "'~

5~'; ~ H ~A':'" ,-.' .~a , h "" ,:e
, p e. ~ C'~ ("',' s ~: , C'.: s: ':," l,"
...... e' 51 " ~ " ' .. "5"'~ ~ ("" .\ ' .. ,: 1:','
.:'"~" oI'.:loI' ;: \', ' ~ .1 SU' M ·.: "A' ,"

99c or 6/500

Micro Mini
Toggle Switch

99C

Transformer

32VCT (if ' amp 325
6V (if 1 am p

Measures:
2.. 2 ' / " 2 " "x • x '.

2%" Mount ing Cent ers

5 Watt Zeners ,tf
6 8, 15, 48, / (j
llv 24v 55v
12.6 v 30v 60v

5°'• • Some Ho use Numbered
Cu t & s o rmeo s Prim e

10 for 100

IN4735 · 6 2V . 1 Watt
Cu t & Fo rmed _. 20/ 10°

f';

_

L , 615". .' or
', < Is PDT • Made m USA

With Hardwa re

Rectifier Diode
IN4007 II

11/1 00 II
1000 verts. , Am p 1

00·41 Case . Prime 0

tooc teao e Ma r~ ed

Variable
Inductors
30·40 un
.9 uh · 1 2 uh
11 uhto20uh
,25 uti- .35 uh I

85 " h954/100
Fixed Inductors

.39 uh - 6 11 00 12.5 uh . 8 11 00

500 uh· Hash Fitt er
fj 2 A mps . 4/1 00

---Molded Choke
13 uh _8 11 00 50 m h - 6 11 00

1,2 m h · 8 11 00

• VISA ' MASTERCARO' AMER ICAN EXPRESS'

URMS
... ~ I I'ur~ ." 1'1-1 *,.J~" O'Hr~ IS U. IS *'....."'1 H.

c.o0 w~ v~~" ¥'lJ , M..I.. CJl~ Ift~ "..ft f,,.n ~ tJrii T•• It. t ,
J~d S. ' II ..,.,~~ ."1,,,, ICJU~J !O ~ l l~~ 20 ~ P S. II

SEE WHAT BILLY BOB HAS TO SAYON PAGE 18 OF OUR NEWCATALOGI

- Digital Research: Parts
P.O. 80J 4012478· Iltrtlnd. TIllI. 75040

(2141 27t-246t
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OPERATIONAL FEATURES
IN STANT FINGERTIP TUNIN G wilh the catcurator-type key board
enabl es me operator to nave instant access to any frequency in
lhe LW, MW, SW, and FM band s, And the LCD dig ital frequency
display confirms the exact. ortn.tree signal being received
AUTOMATIC SCANNING of the above banes cceuoccus
scanning 01 any desired portion of lhe band is achieved by
selling the ''It '" and " L2"' keys 10 de fine the range to be scanned.
The scanner can stop automaticall y on strong signals, or it can
be done manually MANUAL SEARCH is similar to the manuat
scan mode and is useful l or quick signal searching. The ··UP"
and '"DOWN" keys leI the tuner search lor you. The "FAST"' key
increases the search rate for faster SIgnal cetecuon MEMORY
PRESETS. Six memory keys hold desired stations lor instant
one-key tuning in any mode (AM, SSB/CW, and FM l. and etsc. tne
" L," and " L2" keys can gi~e you two more memory slOIS when
not used tor scanning, OTHER FEATURES: Local, normal, OX
sens itivity select or lor AM; SSB/CW compensator; 90 min. sleep
umer: AM Ant. Adjust.

A Enter Button
B Signal St reng th

Indicator
C Liquid Crystal Display
o Memory Preset Buttons
E Antenna Ad justment

Dial

plus
$5.00
shipp ing

@]
F SSBtCW Compensator

G Execute Bar

H Manual Tuning Buttons

I Scan Button

J High/Low Lim it Buttons

only $29995

(NOW IN STOCK)
[I

o

III

• Conllnuous Scanning of lW. MW, SW, & FM Bands
• Instant Fingerlip Tuning-No More Knobs!
.6 Memories lor Any Mode (AM,SSB/CW, & FM)
• Dual PlL Frequency Synthesized-No Drill!

A WHOLE NEW BREED OF RADIO 1$ HERE NOW ! No other
short wave receiver combines so many advanced features 10f
both operating convenience and hIgh performance as does \I'Ie
new Sony tCF·2001. Once you have operated this a_citing new
radio, you'll be spoiled forever! Direct access luning eliminates
convenhonal luning knobs and dialS wi th a convenient digital
keyboard and Liquid Crystal Display IlCD) lor accurate trecoeo.
cy readout to w ith in 1 KHz, Instant fingertip lun ing . up 10 8
memory presets. and continuous scanning teatores make the
ICF·2001 the ultimate in corweorence.

Compare t he foll owing features against any receiver currently
avanabre and you will nave 10 agree that the Sony ICF 2001 is the
best value in shortwave receivers today,

DUAL PLL SYNTHESIZER CIRCU ITRY covers entire 150 KHz to
29999 MHz band. PLLt circuit has 100 KHz step while PLL2
handles 1 KHz step, both 01 which are controlled by separate
quartz crystal OSCillators for precise, no-drililuning DUAL CON
VERSION SUPERHETERODYNE circuitry assures superior AM
reception ancl high image rejection Characteristics. The 10.7 MHz
IF 01lhe fM band is utilized as the 2nd tF cttne AM band, A new
type 01 crys tal filt er made espec iall y 101 ttus purpose realizes
cl earer reception than commonty used ceramic tuters. All FET
FRONT END 101 high sensit i~i ty and tote-terence rejec tion, truer
mooo tencn. cross modulation, and spurious tote-te rence are ef·
tecuverv rejected. FET RF AMP contributes to superior image reo
recnon. high eensmvnv. and good signa l 10 noise rauo. Both
strong and weak stations are received w ith minimal distortion .

Revolutionary
Instant Access Digital
Shortwave Scanner

EXTENDED SPECTRUM CONTINUOUS TUNING

SPECIFICATIONS
CIRCUIT SYSTEM; Fm Superheterodyne; AM Dual con~ersion

superheterodyne. SIGNAL CIRCUITRY; 4 IC's, 11 ser -e. 23
Transistors, 16 Diodes. AUXILIARY CIRCUITRY; 5 IC's, 1 LSI. 5
LED's, 25 Transistors. g Diodes, FREQUENCY RANGE; FM
76-108 MHz; AM 15(}2Q,999 KHz. INTERMEDIATE FREQUENCY;
FM 10.7 MHz.: AM 1st 66.35 MHz.. 2nd 10.7 MHz. ANTErmAS: FM
telescopic, ext. ant, terminal: AM telescopic. bui lt ·in ferri te bar,
ext. ant. terminal. POWfR: 4,5 VDC/l20 VAC DIMENSIONS: 12'/4
(W) X 2'14 (H) X 6 "'" (Dj. WEIGHT : 3 lb. 15 oz. (1,8 kg)
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•MOUIl1S on glass ~ no holes' Receives ana
transm,ts tt1rough glass $upe1"10< perlor· ::
mance SuperIor rad,al,on , true Omnl-O"ec· Z
l,onal pallefn Mounhng on glass.s easy ar'ld -I
effect,ve us'ng ....... l>.Jo.Bon<l methOO wr.och 0'"
combones QUICk ·'dnw. a..ay ..11fl rugged
du'aI)olny No holes 10 dnI, no rnagret 10 Z
scralCtl p;ant. no~ Til"" ont,o rTW'lIIeS n
10 onsIaII. " 1lhOul IOOIS No grtIU'ICI l'lar>e ,. en
"""'" Electncal ...... ecllO. _ nsde _ •
<lUI of soghllO p<"--' 0.' ........ 0< ..... '00.119
coa-"caDle •<
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CALL FOR DISCOUNT PRICE

CALL FOR SPECIAL PRICE

~all for Special Introductory Price
, KENWOOD TR-7730

2 Meter FM Transceiver
n'1U w. -

ICOM IC-2AT

lDl [ICOMj

ICOM s PCIlltl'ar2 """0lI', llOO~,compact I>lIl107oeld lrans<:erYlll' c..
...." Tout/'.... '" tult..... eo.r- S\WIdartl ""'" 8P3 (250 mAIll barIe<)o ,
.. .... o:f'Iar9II".belldlp.lIe.oIJle ........ A_vanMyot__ r-
~ ...8IIarlle ICO ... IC-3AT ....... A_1abIit •

n
o

'"

CALL FOR DISCOUNT PRICE

--,...........,~.

2 Meter Avanti Mobile Antenna

The KENW(X)l) TR-77JO IS an OlC"'d()Iy~_ 'eason<IbIJ P"UIO ~ ..an 2
_ FM motJoIIt,,~ WIII'l pIenIy Of~ opet ~""""as
',~e memones, ......(ltl' scan , -.malIC DarICl!lC<lfl , UP/lX)WN $C¥> ana
LED MOlle IndocaIors

' NAV $349.95

KENWOOD

TS-530S
HF TRANSCEIVER

CALL FOR SPECIAL LOW PRICE

\

16 Channels, 30-54 MHz , 140·180
MHz: 41 (}514 MHz Dtg'lal Clock
Dale Display , 110 V AC or 12
16 V DC
see« Rate fast tocvsec

Slow scvsec
Bnght Green 9 00gI1 fl~ [),s.
play E_t Antenna Jack E.I
Speaker Jack La'ge Top Mounl'"9
Beaceet Scan Rate sast ecrvsec

Slow ecn.sec
Scan Delay TIme Variable 0·4 sec

UNBELIEVABLY PRICED
AT A LOW $199.95

CALL FOR OUR NEW LOW PRICE

•••COMMlUJlNJlICLlfllOINJS C~lNJf~~
CALL TOLL FREE

1·800·ZZ8·~O.'I
<,

•NAV $399.00

Low. Low Prices
On Apple Computers & Accessories

"==~"=:""=Jl"lntertece To Your Transceiver .'=-- -- , ,
For RTIY OrCW" !;~.

. . to,",

SONY ICF·2001
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Z • FMIAM ISSBICW/wo<!e speclrum coverage . Dual-eorw"";l"" superlleleroclyne c~·£ cUOlfy 0/ AM assures hogtl sensll''''1V and onler1....lltICe ",,eel""' . Ouartz-erysla! phase-

loc~ed'loop lrequencyS\",_ lew all bands assur.... 1t'e utrroslllJfWlg Sll1bohty. wotl"oul a
• trace ollurw>g o:l'otI · o.ecl-access. (igIlalturw>g ~eytIOa/d and lCD 00QII8I IrllQUl9l'lCy

W readOut lor ~, ' '''''' _ Sf"",,"~ ....... atturllC'j' .-cl ......, aI
..J use . Manual IlJfWIg and _ scanrong b elblless ..,.. S6aoCho.g. .....y
0.. OX....., e l).$I;IlJCIfl Pl'esets. plo.- 2 au• ..., Ilf_ tor onst¥oI ,«epto, aI .........,.....
D.. Slat>ons on ..., l>anlJ.pIus lDC " ...oy~. $-,- LED sqW ._0;11....
oC( dlca\Ol • local/Normal/O k ~",,' •• lor A.M . SSBlCW Wi''''_ br lOw·
• doston_ leo::eptIOn . Teles ',,",~ . pUse._.-.cerna.n::kIOed . ~ spe~"'1or

Z f".ntf\1(lUr'ld . SIo1e-b¥bauandtrebieconl'oIs . SIeep_- ..o!tIlCO~
be se1 ... Il).mnJIe oncremotr1l5 10< up 10 90 1TWlU1" 01 play beIo<e llU'OfT\alO:; radio

of shul-otl . SI>ouider strap ootiuded . lnleg'''' $land allows l'~-UP de$Il-lQp pIa<:emeo1<t •Tape fecordef I8Ck allow. oM·me· all record<ng • N'ghH Ig I>t for LCD ,ium'Mloon
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' National ly Ad ve rti sed Value

MIRAGE
PANASONiC
SHURE
TEMPO
TELlO_

"'"YAESU

DRAKE
EW
HUSTLER
HV-{;.AIN

<COM
IV\NTRONICS
KEMoYOOO

Amateur Radio

AVAN1I
BAS!" B(X)KS
BEARCAT
BENCHER

"'" eoocCUSHCRAF T
OA.....A
Di:NTR(:lI\j

Call for Discount Prices,

YOlUJl •• ;E~R~DE••W~EX;O~

~lLfi('ii'IOlNllI(§(filNl'ii'lEl
1840 "0" Street Lincoln, Nebraska 68508

In Nebraska Call (402) 476-7331

MACROTRONICS
MA_ELL
MICROSOFT
MOUNTAIN HARDWARE
NEe
!'oIQRTHSTAR
PA/IIA...<:()f<1C

""0

"""""

AM OEK
APPLE
ATARI
BASE 2
CENTR~ICS

COMMODORE
DC HAVES
HAZEL11"-110
LEEDell

Computer

PRICES SUBJECT TO CHANGE AND AVAILABILITY

• • • • • • • • • • • • • • •

•
•
•
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J . H. Nelson
of Plymouth Dr.
Whiting NJ 08759
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PROPAGATION

letter "" dey wnes Second
Next higher frequency mey

Dif ficult circuit this period F "" Felr G "" Good
Poor • = Chance of soler flares; 1/ = 01 aurora

EASTERN UNITED STATES TO:
·

~ .. ,. , , , , , , ,. .. ". ".......INn ..... .. , , • • , .. " ". ... ", "-.-......... .. 0 .. • .. .. .. - 0 .. .. ...
f;AfO'" roNl .. , , , , , , 0 ". ..... ..
ING...ND , , , , , , " .., .., .. .. "........11 .., .. .. , , , , .. .. .. .. "
,ND, .. , .. .. .. .. .. .. ,. 0 -.. ..-- 0 0 .. • , , , • .. .. 0 ,
-,~ 0 0 , , , , , • • .. 0 ,_.-. 0 0 .. .. .. .. .. - 0 0 - 0

_.ITO oooco " , , , , , ,. 0 " ". " 0

-.no..,~_ .. , , " .. " .. .. ... ..... ..
II. I. •. ~ , , , , .. • .. .., .. ,.. .. ,
... . T CO...T .. .. , , , , , .. .. .., ... ..
CENTRAL UNITED STATES TO:
~ " 0 , , , , , , ,. 0 '" ..
....... NTI..... " 0 , • .. , " 0 ". ... '" "....-no..... .. 0 .. .. .. .. .. - 0 .. " '"CANA. ,ONI - 0 , , , , , .. .. ... ". ..
1 100 ' ''100 , , , , , ,

"
,,, ..' .. .. ,

H..... II ... .. "
, , , , , .. .. ... ..,

, ND,..
" '. • " .. " .. .. 0 - ..-- '" 0 " " , , , , .. 0 ,

-,~ 0 , , , , , , 0 " " 0

-~ ". 0 • • • • • , 0 0 - ,
_OOTO.OCO 0 ,. , , , , ,. 0 "

,. ,. 0
-.no ... . _

0 , , .. • • , 0 ... ... ,
U.'.I. • . , , , , .. .. .. .. .. '" .. "
WESTERN UNITED STATES TO:

AU '" " 0 , , , , , , , 0 §: Ifu""CO NTI..... " 0 ,. .. .. , , 0 .. '.-- ". 0 - , , , • , 0 - ,- ,- " 0 , , , , , 0 "
, • •

1 .... ......0 • , , , , , .. 0 ... ." • •........" .., .. .. , • , , , 0 , .. ,.
' ..ou. .. '" ... .. .. .. .. .. .. ,.. .. ..-- '" '" 0 , , • , , • .. • ..
_.~

" 0 , , , , , 0 , .. .. ,
_L-..... ", .. 0 • • • , , 0

_.TO~ - 0 , , , , , 0 .. •
~ ..,.- - 0 , • .. • • 0 .. • ,
u... .. .. • , , , .. • • .. " • ..
I ..... CO'UT , , ,

Fi rs t
A =
B ..
p =

01'

Amsterdam NY
UPSTATE NEW YORK

t-uod. 1001.1 .~. pIuo ......,. olhoo
u_.,,,,,....... 0.10< 101'_ 35 y""". Adi......
.... 1Iadios.-tY. ...... , 1M '10'.. Main St_.
A..-rdam NYI2ll10,~.

Central NY

=r:.~~~"""""'m::.:r:__ tuch . .. ....... .....
~ IL"C. Yo' "a't, U N. H " St .•
j.o, _ SQ, _.'I/Y l3MO, m ..-.

Teree lbub' IN
fOUl ham~ ""'-tod '-" 01
tt._ ~D.ct. ; "
l! ' , e-. r .o. ... JXJIl. T_ _
L'\; 47elIlIJ.~l"

Culver C ity CA
Jun', Elo<t.....u. :JlI1~ Sop.oI Blvd.• CuI>eT
U1y CA lIO'.DO.J9l).8O(Q, Tr 4II1-1M6San
Diop c.o.. lor .1-.quoIc_

CoIumluGA
~"OOD-l-'DV-DaAU

~ world"• ..- 1__ ...-. ........
rooml y"" ...... _ it to~ III IIadio
Wboloooalo, :KIll A........ A_. Ca/IombuI
GA 311106, :le1 ·1OOO.

EALER

........ 10
_ 'A1l7ll\7.. !Yo Itw WJIoot s-lt 01 "-
...... c... In .... I.-.......ntoin w. and ....
_ t'rl<ooo. c.II .... "'" 011 l""" ham~_
_ Pidt1bulln&. 78 So. 5<0... r- lD
11:I36:I, 1I.~2 08JII.

San JO!Ie CA
Boy ....·• _ .............., Rodio_. _ /I:
......J A""'....' lIorllo oaloolll _ , We ffttu..
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!io. ..... " .... S-,... CA~llIll, -'1103.

Denver CO
[0",,";__' . '-' po'..!I...1 Eloetroal<: .1Id
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_ Cerp.• 1lI3II Yi , do A... . 0...- CO
8lI21l.~,

Ann Arbor MI
...... I", produ<to lin T..,.Toe_ II. L. Dr.....
D,m""" ...<1 m...y mo.., Op<'" l.Ionday
thrno.ollh s.tu>doj-. 08.10 17:Jl . WBllVGR.
W88UXO. ...."DlIOL WSIIP _ ........
......- hi ' 1IMioo~.JI7L_
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A Bold Adventure In Engineering!

YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
Eastern service C1r., 9812 Prlnceton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100
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• Progr_mm_ble automatic band Ican
Upper and lower frequency limits and
scan steps of 5 KHz and la rger (5. 10.
15 . 20 . 30 KHz. etc.I may be pro
grammed. Scan locks on busy channel.
resumes approximately 2 seconds
after Signal ceases.

• UP/DOWN manual acan
Up/Down manual scan In 5 KHz steps.

• Built-in tuneable aub-tone encoder
Sub-tone encoder. with activate switch.
tu neable (variable resistor) to desired
crcss tone. Optional TU-I program
mable (DIP-switchl encoder accessory
available.

• Bullt·ln 16 key autopatch encoder
16 keys provide telephone dual tone
modulation.

• " SLIDE·LOC- battery pack
Slides Into position. locks Into place.

• Re"erae operation
Shifts receiver to transmit frequency.
and transmitter to receive frequency.

• Keyboard frequency ee tecn e a
Sets operation frequency across full
range.

• Extended frequency co"ena:e
Covers 143.900 to 148 .995 MHz In
5 KHz steps.

• Optional power aource
Us ing optional MS-I mobile or ST-2 AC
charger/power supply. radio may be
operated while ch arging. (Au toma tic
drop-tn connections)

• Hlgb impact plaatlc caae
Provides extra s trength to resist damage.

• Battery statUI indicator
Flashes 10 Indicate low battery
charge level.

• Two lock awitchel
Prevent accidental frequency change
and accidental transmission .

Standard e cceeeortee lncluded:
• flexible rubbertzed antenna WIth

BNC connector
• 400 mAH heavy-duty Nt-Cd battery pack
• AC charger
• Plugs for external microphone and

speaker

More In formation on the TR-2500 Is
availa ble from all aurhortzed dealers of
THo-Kenwood Communications
1111 West Walnut Street. Compto n.
Califo rnia 90220 .

ST-2

Extra Nt-Cd ba tte ry pack.
400 mA H. hea vy duty
Belt hook
Wrist s trap
Earphone
RF power amplifier (To be
a nnounced later.l

• BH-2
• WS -l
• EP-l
0 -

Actual size

Sp<"C"ifical;ans and prkn art' subJed 10 changE' w Uh ou l nonce or obllgalion.

••

Optional a ccessories:

• MS-l
• TV-l

Base station power supply and
quick charger Iapprox. I hr)
Mobile stand/charger/supply
Programmable sub-to ne
(CTe SS) encoder

• SMC-2 5 Speak er microphone
• LH-2 Deluxe top gra in cowhide

leather case

• ST-2

CONVENIENT TOP CONTROLS

• IOILO power output l e lectlo n
Allows ope ratio n at 2 .5 walls or 300
mw RF output.

The TR-2500 i. a compact 2 meter FM
handheld tranlcelver featuring an LCD
readout, 10 channel memory. lithium
battery memory back-up, memory
lean. pragr_mm_ble automatic band
lean. HilLo power .witch and built·in
lub·toac encoder.

• EIttemely compact abe and l1&bt
wet.eh t
Measures 66 12-5/81 W x 168 (6-518) H
x 40 U-5/8) D. mm unctiesi. Weighs
540 grams u.z Ibsl with NI..cd pack.
(Photo shown. actual suet.

• LCD dJ&ltal frequency rudout
Easy to read In direct sunngnr or dark
(with lamp swnctn. Low current drain.
S hows rreqoencres and memory
channels. plus fou r "Arrow" mode
Indicators.

• Ten channel memory
Nine memories for simplex or ± 600
KHz offset. ·MO· memory for non
standard spilt frequency repeaters.

• Lithium battery memory back-up
Bulll-in LIth ium battery (estimated 5
year life) maintains memory when
NI-Cd pack Is fu lly discha rged or
removed.

--------------$t.<_~~~CD
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