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HNollRadio
2050 S. Bundy or. Los Angeles, CA 90025 12131 820- 1234
931 N Euclid, Anaheim, CA 92801 714 772-9200
Butler. Missouri 64730 816 679-3127

TOLL FllEE ORDER .UMBER: IlDJl 421·6631
for I II Sli les ueePI Call1o,,,,.
C,lIl reSIdents plene tall collect on ou, reglllar numl)trs

,.,.. ........-....--

TEMPOVHF & UHF SOLID STATE PO WERAMPLIFIERS
Boost yo ur signal. , . giv e it the range and clarity of a high
powered base station. VHf- ( 135 to 175 MHz)

Dnve Power Outpul MOdel No P"ce
'2W 130W 13{}A02 52Q9

11M' l30W 13OA10 5189
JOW l30W 13OA3O 5199

'2W eow 8OA02 5169
lOW eow 8OA10 5149
JOW 8fMJ 8OA3{} 5159

'2W 5f1oN 50,6.02 5129
'2W 30W 3{}A02 5 89

UHF (400 10 512 MHz) modell , lower powe r a nd FCC type accepted modell
.llo.vail.ble.

SpecIfications:
Frequency Coverage: 440 to 449.995 MHz
Channel Spacing: 25 KHz minimum
Power Requirements: 9.8 VDC
Current Dra in: 17 me-standby 400 me.trenemn (1 amp high co wen
Antenna Impedance: 50 ohms
Sensitivity: Better than .5 microvolts nominal lor 20 db
Supplied Accessories: Rubber Hex antenna 450 ma nr.cao ballery

pack, charger and earphone
RF output Power: Nominal 3 watts high or 1 watt low power
Repeater Offset: ::to 5 MHz

Optional Accessories 'or all models
12 bu tton touch lone pad (not installed): $39 . 16 button touch
tone pad (not Installed)' 548 • Tone burst genera tor $2995
• C TCSS sub-audible tone con trol $2995 . Leather holster'
S20 • Cigare l!e lighter plug mobile chargmg unit: S6

S-80 $1 4900'

thoroughly field tested, IS so simple to
operate or offers so much value. The
Tempo 5-4 offers the opportunity to
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier its versatility is also
unsurpassed .
The 5-4 ...$349 .00
With 12 button touch lone pad $399 .oo
With 16 button touch lone pad $419 .00
5-40 matching 40 wall output
13 .8 VDC power amphfier. ..$149 .oo

Tempo 5 -1
The first and most thoroughly field tested hand held
synthesized radio available today. Many thousands
are now in use and the letters of praise Slill pour in .
The S-l is the most simple radio to operate and IS
built to provide years of dependable service,
Despite ItS light weight and small size i t is buill to
Withstand ro ugh handlmg and hard use. Its heavy
duty battery pack allows mo re operating ti me
between cha rges and its new lo wer price makes i t
even mo re affordable.

Tempo 5-5
Otters the same field proven reliability, features and
speci fications as the S-1 except that the S-5
provides a big 5 wall output (or 1 watt low power
operation). They both have external microphone
capability and can be operated with matchmg solid
state power amplifiers (30 watt or 80 watt output)
Allows your hand held to double as a powerful
mobile or base rao.o
S-3O . $89.00·
"For use wllh 8-1 and 8-5

tern 0

8t
THE WORLD'S FIRST

440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the first with a synthesized
hand held for amate ur use, first with a
220 MHz synthesized hand held. first
with a 5 watt outp ut synthesized hand
held ...and once again nrst in the 440
MHz range with the 5-4 , a fully
synthesized hand held radio . Not only
does Tempo offer the broadest line o f
synthesized hand helds. b ut it s
standards of re liability are
unsurpassed ... re l ia b i l i t y pro ven
through millions of hours of operation.
No other hand held has been so

"

Tempo 5-2
With an $-2 in your car or pocket you can use
220 MHz repeaters throughout the U.S. II
offers all the ad vanced engineering. premium
qua lity components and features o f the $· 1
and 5 -5. T he $-2 offe rs 1000 c hannels in an
extremely l ight .....eiqnt b ut rugged case.
II you' re not on 220 th is is the perfect way to
get started, With the add iti on of t he 5-20
Tempo soli d state ampl if ie r it becomes a
powerfu l mobil e o r base stat ion. If you have a

220 MHz stat ion, the 5-2 will add tremendous versatility,
Price $349,00 (With touch tone pad insta lled ...S399.00)
5-20 $89,00



SUPERIOR
COMMERCIAL GRADE

2-METER FM TRANSCEIVER

INTRODUCTORY OFFER

S 00

COMPARE THESE FEATURES WITH ANYUNIT AT ANYPRICE
• PL TONE OSCILLATOR BUILT IN : Frequency is adjustable to access PL

rep€laters,
• MICROPHONE VOLUME/SQUelCH CONTROL: Both functions may be

adjusted ' rom eill'lllf the microphone or lronl panel.
• NON-STANDARD OFFSETS: Three accessory offsets can be obtained for

CAP/MARS or unusual repeater sphts. CAP and Air Force MARS splits are
BUILT lNI~P~RE!

• 25 WATTSP T:Also 5 watts low power to conserve batteries in portable

"~• GREEN FREQUENCY DISPLAY: Frequency numerals are green LEOs lor
superior visibility.

• RECEIVER OFFSET: A channel lock switch allows monitoring of me repeater
input frequency. COMPARE!

• SUPERIOR RECEIVER : sensitIVIty is better than 0.28 uV lor 2O-dB quieting
and 0.19 uV lor 12·dB $INAD, The squelch senSllivity is superb, requiring less
than 0.1 ,uV to open, The receiver audio circuits are designed lor ma.imum
intel~gibi~ty and fidelity. ~OMPARE !

• ILLUMINATED KEYBO RD: Reyboard badl~ghtlng allows it to be seen al
night

• TRUE FM, NOT PHASE MODULATION : Transmitted audio qua~ty is op­
lilTllzed by the same high standard 01design and construction as is lound in the
receiver. The microphone amplifier and ccrro-essce circuits offer intelligibility
second to none.

• OTHER FEATURES : Dynamic microphone.built·in speaker. mobile mountIng
bracket. exteeear remole speaker iack (head and radIO) and much, much more,
All eoees. pI•. fuses. m;crophone hanger ere, included. Weight: 6 fbs.

• ACCESSORIES: CS-ECK 15-loot rerTlOfe cable ... $35.00. CS-6R 6-amp ac
power supply . . . $49.95, CS·AS remote speaker . . , $18.00. CS-TTK touch­
tone" microphone kit, .. $39,95.

·8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN : fie..
ceive and transmit 142.000 to 149995 MHz in selectable steps 015 or 10 kHz.

•~blel Only 6lio" by 2~· by 9'4~ COMPARE!
• MICROCOMPUTER CONTROL: AI trequeocy cootiOl 1$ carried out by a

microcomputer.
• MU SICAL. TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is

pressed, a bnel musical tone IndiCates posrtrve entry inlo the microcomputer.

•~ON FREOUENCY CONTROL FROM MICROPHONE OR
PANEL : Frequency is selected by buttons on the Irool panel or microphone.

• 8 CHANNEl. MEMORY: Ead'! memoryc:hanr'lel is reprogrammable and stores
the frequency and offset Memory is backed up by a NICAD batlery when
power is removed.

• INSTANT MEMORY 1 RECAL.L: By pressing a button on the microphone or
'ronl paneL memory charlnell may be accessed immediately.

• MEMORY SCAN: Memory channels may be continuously scanned lor quick
locallOfl 01 a busy or vacant frequency.

• PROGRAMMABLE BAND SCAN: Any sectton ol the band may be scanned in
steps of 5 or 10 kHz Scan ~mits are easily reprogrammed.

• DISCRIMINATOR SCAN CONTROL (AlDEN EXCLUSIVE PATENT): The
scanoer stops by setlSlng the charnel center so the Uf'lIt always lands on lhe
correct 'requency, COMPARE this with otl'lllf units that claim to scan in 5-kHz
steps!

• TliREE SCAN MODES WITH AUTO RESUME: "Sampllng" mode pauses at
busy channels, then resunes. -Busy· mode stops at a busy channel, then
resumes shortly after frequency clears. · Vacant" , mode stops at a vacanl
channel and resumes when SIgnal appears. II deSIred, auto reSllTle may be
prevented by pressing one button...co.M.FAB.E1.

• REM OTABLE HEAD: Thecontr~located as much as 15 feet
away from the mem tJ"\/l using the opllonal eonneeling cable. COMPARE!

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

~ 1-800-327-3102
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.

8817 S.w. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 ' Telex: 80-3356
HOURS: 9-5 Mon. lhru Fri.
U.S. DISTRIBUTOR DEALER INQUIRIES INVITED



INFO

Manuscripts
Contributions In the lonn ot mal'll>"
scripts with d.a..... lnQ!l and/or pflOl<:>
g.aphs .r. welcome and will be con­
~ lor poss,ble publicahon. We
can.~ no rnponsibilily for l01IS
Of daffialle 10 any material. PIe.­
enclose I. stamped, self·addressed
envelope with eat:h submission. Pay.
ment for the uSot 01 any untOlicileod
.....'lIfial will be~ UPQtI ac:eep.
lanee. Alt eonl,ibuhona ahould be dl­
rected 10 the 73 editorial oWen.
"How to Wri te lor 73" guidolli""••r.
ayallable upon .equest $349.95

ANTENNA TUNER
New l ow Profile Design
Here is a new tuner that
puts more power into your
antenna, works from 160
through 10 meters ,
handles lull legal power
and then some, and works
with coax, single wire and
balanced jmes. And it lets
you lune up without going
on the air!

Editorial Offices:
PiM SIree1

Pelerborougtl NH o:M!i6
Pt\Qne: 603-924-3873, 924-3874

Advertising Offices:
Elm Slr""t

Pelerborougtl NH o:M!i6
Phone: !O3-924-7136

Circulation Offices:
Elm Street

Pel8l'borougtl NH o:M!i6
Phone: 603-924-7296

Subscription Rates
In ll'le Unlled SI.tll$ and Po3_ion.:

OM Yur 112 luUfl$) $25.00
Two Y..... j24 1SS<MSj $38.00
Ttvlle Yurs (3l'I~l $53.00

Elsewhere:
Canada_S27.00i1 ynr only , U,S."'lids. Foreoign surface mall-$35.00'l
year only. u.s. lund'. FOfelgn a ir
mall-S62.C01\,"' only, U.S. lunds,

To subscribe,
renew or change

an address:

R·X NOISE BRIDGE $55.00
• Learn the truth about your

antenna.
I. Find its resonant frequency .
I. Adjust it to your operating tre-

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

ANTENNA BALUNS
II Model 1K $32.50

1 Kw CW, 3 Kw PEP input ,
II Model 2K $42.50

2 Kw ew, 6 Kw PEP input .
II Beam Balum $47.50

2 Kw ew, 6 Kw PEP input.
Adjustable U bott for mounting
on rotary beams.

IC KEYER $117.50
All the desirable features are built into
this compact self-contained unit.
sends manual, semi -automatic , dot
memory , squeeze , and iambic .
Speeds 5-50 wpm . Built-in Sidetone,
speaker , speed and volume controls.

VLF CONVERTER $59.95
II New device open up the wono of

Very Low Frequency radio .
II Gives reception of the 1750

meter band at 160·190 KHz
where transmitters of one watt
power can be operated without
FCC license.

II Also covers the nav igat ion
radiobeacon band , standard fre­
quency broadcasts , snlp-to-shore
communications, and the Euro­
pean low frequency broadcast
band .

Order today direct or from your favorite dealer.
Include $3 shipping handling ($4 for IC Keyer . $10 for Antenna
Tuner). Add sales tax in Calif . Free catalog on request.

s-
LOOP ANTENNA

II Plug ·in loops available for:
1600-5000 KHz (160 /8 0 meter
amateur bands) 550· 1600 KHz
(Broadcast Band)
150 ·550 KHz (VlF, 1750 meter

""""I
40·150 KHz (WWVB, l oran)
10·40 KHz (Omega)
5· 15 MHz (Model HF- l )
Loop Amplifier $67.50; Plug-in Loop
Antenna $47.50 each ,

•

1750 METER XMTR $145.00
II Main transmitter assembly factory

wired and tested.
II Antenna tuning assembly can be

wired and mounted on your bread­
board in less than an hour .

II Meets all r .c .c . requirements.
II For use in U.S.A. only. Not for

Canada.

--

II Low noise reception .
II Nulls out interterence.
II Accurate direction finder.
II Rotates 360 0 in azimuth. Tilts

±90 o in elevation .
II Superb nulls .
II Loop amplifier connects to your

receiver or to your VLF converter.

Write to 73 "'. g. zi"., Subscription
~rtmenl, PO Box 931 , Farming.
dale NY 11737. FOf r--....I" and
clWlOll5 04 IIdOreIIs. include the ad­
dress label Irom your most rIIttInt
is.sue 01 73. FOf gilt subscriptions, In­
Clude YOUI name and addres.s as "'ell
aslrtoseol gift rllClpients I'ostmntsr:
Send form QS79 to 13 "'"gui".. Sub­
scriptIOn SertIcea, P,O, Bo. 931, F"nn­
Ingd"le, NY 11737.

Subscription
problem or
question:

73 M. gazirno (ISSN 0096-9010'11$ pub­
lished montnly by n Inc., 80 PI".
St'lIlII, PetllftlOfougn NM DJol.5ll. see­
ond Cla$$ poost. paid lIt Petert:lOl'·
ougn NH 03458 and at lIddition,,1 mail­
Ing emeee. Copyrlgnt lcl 1960 by 73,
Inc. All right, rese...lId. No part of ttlill
pubHcatlon tTIlly be tepnnttd Of other·
"'Ise t'IIIlI'Oduced ",itnout ",tt1tlHl per.
miNion from ttle publllIhlIr, ',hc tol ilm
Editlon-Unl.llr,lly Micro film, Ann
Arbor 1.41 -48106

Write to 73 M. glllinll, Subllcrlption
o.,p.rtment, PO Box 931. F.mlfllldale
NY 11731. PlNse Includll an IIddress.....
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A busy production line at Kenwood in Tokyo.

editorial by Wayne Green

ribly expensive the visit is going
to be. Hotels are on the high
side, but certainly are no worse
than in london and much 01 Eu­
rope. A visit to Tokyo can be an
expensive experience if one is
not wily unto the ways of the na­
tives. I found it much like New
York City, where meals come in
all price ranges.

Not being able to completely
overcome my frugal Yankee her­
itage, I tend to oscillate between
a sort of fatalistic acceptance of
the need to both g ive and enjoy
lavish business entertainment
and a liIetime of being thrifty.
Thus, one evening t may be the
guest (or even the host ..•
aa rgh) o f a fellow bu sinessman
and t ~e next cadg ing free
snacks in the food section of a
Tokyo department store, armed
with my best " I maybuysomeof
th is if I like it" sm ile.

The practice 0 1almost all res­
taurants 01 having the food on
display (plaster replicas . actual­
ly) in the trent wi ndow, along
with Ihe price , makes it easy for
the chintzy to shop lor a cheap,
but delic ious meal. You can do
nicely lor $6 or $7. leaving the
$200 dinners for more impo rtant
evenings. If you get desperate,
there are a number 0 1American
la st-food chains wa it ing for you.
MeDonaids is just about every­
where in Japan, ready when
your Big Mac attack comes .. ,
and it eventually comes to every­
one visi ting a truly foreign coun­
try.

II a Big Mac doesn' t get you ,
then voc'u be abl e to get a rea­
son able and lamiliar meal at a
Kentuck y Fried Chicken, a Dairy
Queen, or a Sttakey's (" All me
pizz and flies you can eat ").
There's even a wencv's ... right
there on the Ginza (Broadway) in
Tokyo, complete with a stan­
dard Frosty. I'm a very big fan of
the Wendy's salad bar, but that
has not yet been exported ...
and I've checked 'em out in
Brussels, too .

This trip to Tokyo had three
major purposes. That was
enough to keep me busy day
and night, rUShing to a computer
show 10 see what Ihe latest
in Japanese microcomputers
might be like ... then talking
with prospective trading part­
ners about Instant Software .. ,
and meeting hams and ham
equipment people, With quite a
number of the Japanese firms
promising to start exporting mi­
crocomputers to the US in 1981,
I wanted to see what they had to
otter and gel an idea of what the

Hamfests and conventions
can draw well if they are run
right and well advertised. Our
hobby is in desperate need o f
more successful hamfests, lor
these events help bring out pro­
spective hams and build up their
enthusiasm. They can also
make a 101 of money lor those
who do the work.

KENWOOD

Vis itors to Japan olten arrive
with a distorted idea of how ter-

kind of an attendance prospect
a convention that draws under
1,000 is ridiculous.

How about turning to a show
promoter ... a professiona l?
Well, maybe, but I've seen these
birds work and they can .screw
you all ways 10 Sunday. They
know all about skimming Ihe
gate, running up lake expenses,
double billing ... etc. I've seen
some shows where it was ob­
vious that $50,000 or more was
being skimmed off the top.

W2NSD/i
NEVER SAY DIE

HARC BOMB

Thai 's the Hudson Division
ARRL Convention . .. an almost
complete disaster according 10
the few survivors. Hardly any ex­
hibitors and one of the most
scant attendances of any HARe
Convention. lest I be given a
hard time for just reporting the
debacle without making some
suggestions for the improve­
ment of the snow.ru like to sug­
gest that the event be put in the
hands of someone competent
... thai a decent program be
devised which features some­
one who will attract attendance
.. . that manufacturers and
dealers be provided with low­
cost exhibit facilities ... that the
event be advertised in more than
just one ham magazine ... and
be run near New York City.

A ham convention is a show
wh ich has costs running into the
tens or even hundreds of tbou­
sands of cottars. In the hands of
someone with no experience in
promoting a show and wi th no
ease In handling large sums of
money, it is going to be screwed
up. A show promoter has to
know how to organize local
clubs to get the work done . .. he
has to be experienced in wneer­
ing and dealing with hotels and
exhibition centers ... with ca ter­
ers ... with entertainment. He
has to already know about ad­
vertising, PR, mailing lists, di·
teet-mail work, mail order , ..
etc. In other words, you do not
turn a big business over to
someone who has spent a li fe­
time working for the telephone
company.

HARC has over 40,000 hams
in the area, so they should be
ab le to put on the biggest ham­
fest or convention in the coun.
try. They should be able to make
even Dayton look sick. With that

6 73 Magazine . February, 1981



TRIO-KENWOOD COMMUNICATIONS INC.
"" WEST WALNUT I COMPTON. CA 90220

Sma ll wonder.

Optiona l DFC·230 Digital Frequency Controller
Allows freque ncy control m 20-Hz steps With UPI
DOWN microphone (supplied With DFC-230). In­
ciuoes tour memones (handy lor ecm-rrecoeocv
op era tion) and d igital display. Covers 100 kHz
above and below each 500·kHz band Yerycompacl.

Ask your Authorized Kenwood Dealer
about the compact. tua-reeturec. all
sono-stete TS-130 Series.

NOTE: Puce. scectncanons subject to chang e
WIthout nonce and obligation.

• EHectlve noise blanker
Eummates purse-type nnerterence such as ignrt lon
norse.

• Bu ilt-In 25-kHz marker
Accurate freque ncy reference lor cauorauo n

• Compact and light w eight
Measures only 3·3/4 Inches high, 9· 112 Inches
WIde, and 11-9116 Inches deep, and weighs only
12.3 pounds. It is styled to enhance the appearance
of any hxed or mobile station.

• VFO-230 d igItal VFO With
five memones

• SP·40 compact mobile
speaker

• CW narrow/wide selection
"N-W· SWi tch allows selection 01wide and narrow
bandwidths. Wide CW and SSB bandwid ths are
the same. Optional YK·88C (500 Hz) 01 YK-B8CN
1270 Hz) filler may be Installed lo r narrow CWo

o SSB nanow selection
"N-W' SWitch allows selection of narrow SSB band ­
width 10 eliminate ORM. wh en optional YK·88SN
(18 kHz) till e, is Installed. (eW M er may stili be
selected in CW mcoe.r

• Sideband mode selected automatically
LSB IS selected on 40 mete" and below, and USB
on 30 meters and above. SSB REVERSE position
IS prov ided on the MODE switch.

• Built -In divital display
SIK-drQII green fluorescent l ube dIsplay mo.cetes
actual opefaling frequency 10 100 Hz. Also Indicates
extern al VFO or IIxed -channel frequency, RIT Shift ,
and CW transmit/receive stuns. Also ana log sub ­
dial lor backup frequency mcncanon.

• IF shift
Allows IF passband to be moved away lrom Inter­
fering Signals and sideband splatter.

• Single-conversIon PLL syatem
Improves stability as well as transmit and receive
SPUriOUS cnarac tensucs.

• Built -In RF attenuator
For optimum reiecncn of mtermoouraton
distortion.

• Built -In VOX
For convenient sse ope-anon. as well
as sermoreex-m CW With s.oeto r e.

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION:
• PS-30 rese-stanon po wer • SP-120 external speaker

supply nemotery switc h- • VFO-120 remote VFO
able on and oil With • MC-50 50kOl5002 desk
TS·1 305 power sw itch). microphone

Other eccesaorles not .hown:
• YK·88C (500 Hz) and • MC-30S and MC -35S
YK~BCN 1270 Hz) CW filters noise cancell ing hand

• YK·B85N (l ,B kHz) rocrooncnes
nancw SSB filter • PC-l phone paten

• AT-130 compact antenna • TL-92 2A linear ampl ifier
tuner (BO-lO m, InclUding • HS-5 and HS·4 headphones
3 new bands) • HC·10 world digital clock

• MB-100 mob.le mounting • PS-20 bese.stanon power
bracket supply tor TS-130V

• 80-10 metera, Including three new bands
Covers all Amateur bands !rom 3,5 10 29.7 MHz,
Inc luding the new 10. lB. and 24· MHz bands.
Receives WWV on 10 MHz. VFO covers more than
50 kHz above and below each 500·kHz band,

• Two power versions . . . easy operation
TS-t30S runs 200 W PEP/160 W DC Input on 80 -15
meters and 160 W PEP/1 40 W DC on 12 and 10
meters. TS-130V runs 25 W PEP/20 W DC mput on
all bands. sonostere. wroeceoc tmar ampnuer
elimi nates transmitter tuning, and receiver Wide­
band RF ampli l iers eliminate presetect or peaking ,

• Built-in speech proceS.c)r
Increases eonc punch and averaqe SSB output
power. While suppressing sideband splatter.

Processor, N/W switch, IF shift, DFC option
TS-.,30s/v
An Incredibly compact, full -f.atured, all .c)lid­
state HF SSB/CW transceiver for both mobile
and fhl,ed operation. It covers 3.5 to 29 .7 MHz
(Including the three new Amateur bands!) and I.
loaded with optimum operating features such aa
digital display, IF shift, speech processor, nar­
row/wide filter aelectlon Ion both SSB and CW/ ,
and optional DFC-230 dig tal frequency eentscr­
ler. The TS·130S runs high power and the TS -130Y
la a low-power version for QRP applications.

TS-l30 SERIES FEATURES:
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American firms are really up
against. I found out and the
news is not good for the Amer"
can f irms.

Since the US Is quite a bit
ahead of Japan in the develop­
ment o f programs lor microcom­
puters, I was interested In devel­
oping a market In Japan tor the
nearty 1,000 programs which my
firm, Instant Software, has
either released or has ready for
release. I needed a good sized
f irm which could translate our
programs and distribute them in
Japan. Despite the shortness 01
my visi t to Tokyo, both of these
objectives seem to have been
accomplished. Time will tell.

The way for a visi t with the
people at Kenwood was paved
by Ken Bourne W6H X, their US
marketing manager. Everything
went off In sty le, from being
picked up at the hotel and dr iven
to the factory to my talks with
their engineers and a look at
their product ion and research
departments.

In the last few months I've
written a good deal about some
ideas I have lor advancing ham
equipment. I was hoping Ken­
wood might be Interested In
some of these ideas and per­
haps put them through their re­
search lab and end up with
some practical equipment lor
us. Some of these ideas were
first discussed at the 1980 Ham
Industry Conference in Aspen
and others have evolved since
then. I lind that I brainstorm the
best with a group o f ham engi.
neers so I was really looking tor­
ward to the session.

All of the lop people at Trio­
Kenwood whom t met were ac­
complished in English, so our
talks were not slowed down by
the need for translations. The
meet ing started off with a pre­
sentation to me by Mr. Toshio
Okuhara, the managing direc­
tor, of a complete TR·2400 sys­
tem. This a wonderful Japanese
custom and one which I'm going
to try to Import .

The Kenwood factory, while
obviously efficient and well or­
ganized, was not remarkably dif·
lerent from some American
fi rms I've visited. The quantities
of unit s made Is not la rge
enough for the use of really
automated systems such as I
saw in Korea, where they were
turning out color televis ion sets
with hardly any manual labor at
all . No, the big difference be­
tween Kenwood and the Amer"
can f irms I've visited lies in their
research laboratory. Th is was
big, busy, and packed with avid
hams.

The Idea for a subaudible
tone lor automatic identifica­
t ion of ham rigs, which I have
discussed in my editorials, cer­
tainly intrigUed them. I think this
one development alone could
br ing about major changes (for
the betlerjln amateur radio. Ob­
viously it would spark a whole
new generation of transceivers
... plus a lot of adapters lor
older rigs. Thi s Is just one more

"And under the terms of the wltl, your uncle is leaving you $75O,000-of which
$50,000 must be spent for ham gear."
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The empty chassis starts at one end and comes ou t wi th everything ready for testing.

A custom w:,ich is curious to Japan is one of presenting 8 gilt to a
vis itor. While I'm usually good for 8 free lu nch, here you can see Mr.
oxunere. the managing director of Kenwood, presenting me with a
complete TR·2400 hand transceiver system . . . in return for a measly
magazine.
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marriage of d igital electronics
and amateur radio.

We also discussed some of
the recent development s in nar.
rowband single sideband which
are promising us 5·kHz-wide re­
peaters for our VHF bands. Of
course, it we are unable to get
amateu r radio back Into a
growth mode, we really won 't
need room for a whole lot more
repeaters. I 'm hoping that soma­
thing can be done to get our
growth back up over 10% so
that eventually we'll be hurting
for more repeater channels.

Thi s meeting occurred betore
I'd bought one of the new Sony
TC-300S stereo cassette record­
ers, so I hadn 't yet com e up with
the idea for stereo double side­
band. I did discuss esa and its
promise for providing up to 25to
30 t imes more possible occu­
pancy on our HF bands. I sure
wish someone would start some
work along that line. Will stereo

be even better? We'll see.

Our talking ran on into dinner­
t ime, so they took Sherry and me
to Tokyo's famous garden res­
taurant, Chlnzan-So, a place for
entertaining honored guests (I
got that from the broc hure I
picked up at the restaurant). The
food, the service, and the loca­
tion were spectacular.

Sometimes I get a bit de­
pressed over not having the time
and the facilities which I wish 1
had. I'd love to get tote a lab lor a
few weeks and come up with a
working piece of hardware for
automatic identification. During
these moments 1 suffer from
flights of fancy about starting a
lab and peopli ng it with ham ax­
perimenters. Then practicality
sets in and I recognize that even
il I was able to find people like
that , there would be no way I
could afford them. No, that sort
01 lab will have 10 be run by our
manufacturers ... for now.



WAYNE'S ASIAN ALBUM

You've heard about the high food prices in Tokyo? This is the menu
at a food stand concession at the Consumer Electronic Show. Two
hundred Yen is equal tost US. so you can see that thepricesarenot
at alf ou t of line with what you would pay at a concession stand in
America. Soup needle, by the way. is noodle soup.

Wendy 's is not much different from anywhere else, with a double
hamburger weighing in at around $3. 75 with alf the trimmings. One
unusual item was a shrimp sandwich at $7.10.

A recent televisIon show discussed the Japanese approach to attv­
Ing: They make a big deal out of driving school. Here is a practice
driving course laid out on the top of a garage. It is busy all day long.
Does this extra training payoff? You bet! Per capita, the Japanese
have less than 3% as many accidents as we do. You rarely see a car
with dents or signs of body work. It Is almost enough to make a
politician th ink . . . but not quite.

Here's Sherry working on the bo wl o f tempura soup needle ($1.75),
which d id a fair job of feeding both of us. In addition to the bowf of
noodles and soup, there were a couple good·slzed shrimp tempura.

I'll fet you in on a secret . . . Wayne really likes the Wendy's Frosty.

For about $6 you get a lacquer tray full of food. Delicious, and Identl·
cal to the beautifulfy made plaster model In the restaurant window.
Ali i had ro do was take the waiter ou r and point and we got our
meals.

Continued on page 110
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55-32

res
Our new crop of tone equipment is the freshest thi ng growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required .
Frequency accuracy is an astonishing ± . 1 Hz over all temper­
ature extremes. Mulliple tone frequency operat ion is a snap
since the dip switch may be remoted. Our 55-32 encode only
model is programmed for all 32 cress tones or all test tones,
touch-tones and burst-tones.
And, of course, there 's no
need to mention our TS-32
I day delivery a nd
I year warranty.

Group A
67.0 XZ 91.5 ZZ 11 8.8 28 156.7 5A
71.9 XA 94.8 ZA 123 .0 3Z 162.2 58
74.4 WA 97.4 Z8 127.3 3A 167.96Z
77.0 X8 100.0 IZ 131.8 38 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.9 68
82.5 Y2 lOi.2 18 141.3 4A 186.2 7Z
85.4 VA 110.9 2Z 146.2 48 192.8 7A
88.5 VB 114.8 2A 151.4 52 203.5 MI

TS-32 Encoder-Decoder
• Size: 1.25" x 2.0 '" x .40 10

• High-pass tone filter included that may be muted
• Meets all new RS-220-A specifications
• Available in all 32 EIA standard CTCSS tones

SS-32 Encoder
• Size: .9" x 1.3" x .40"
• Available wit h either G roup A or Group B tones

Frequencies Available:

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

shortened or eliminated by changing value of resistor

• Frequency accu racy, ±. 1 Hz maximum - 4O"C to + 85"C
• Frequencies to 250 Hz available on specia l order
• Continuous tone

Group 8
TEST·TONES: TOUCH-TONES: BURST·TO NES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

.

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

Wired and tested: TS·32 559.95, SS·32 529.95



Bill Pasternak WA6ITF
clo The WestlinJc Radio Network
Suite 718
7046 Hollywood B/lld.
Hollywood CA 90028

They're at It again. The spec­
t rum thieves, I mean. Those who
view the 22O-to-225-f.1Hz band
with an acquisitive eye. envI­
sioning huge corporate profits if
they can find a way to steat the
band from those of us who now
occupy It. Maybe 220 CB Is
dead, and maybe " the ARRl
stew it" as it is ctaimed. Anyway,
the ARRL has not been all that
successful In convincing other
potential spectrum thieves that
they mean business. Nor do I
think they can. No, guys and
gals, I don't think we can count
on Newington to pull us out of
this one. We are going to have to
conquer this one on our own. It
means pulling together and tak­
ing the offensive once and for
all. You and I are going to have
to light hard to save 220. Don't
look for help anywhere else.

It seems that the latest attack
is coming from Inland Water­
ways again. That's the same
group we thought we had
trounced last year. I guess some
people never iearn , because
they are again eyeing 220 t0225
MHz to relieve the purported
congestion in the 160-MHz ma­
rine band. last year they wanted
to construct an " Inland Water­
ways Automated Data Relay"
system along the Mississippi
and connecting waterways.
Now they want more room fo r
boats to talk, and pass the time
of day. What next?

Well, there Is a "next." It
seems that the manufacturers
of co rdless telephones are also
eyeing 220. Cordless phones are
becoming very popular these
days, and the people who make
them are running out of room on
72 MHz. So they are reported to
be looking at new spectrum In
both the 27-MHz CB band and
the 220-MHz amateur band fo r
their exclusive use. The Decem­
ber, 1980, Issue of Popular Elec­
tronics carried a rather interest­
Ing article on the subject. If you
are a 220-MHz user, I suggest
you read It and respond to the
editors. Maybe they can help get

the word back to Industry that
there are several thousand of us
who are not willing to Just go
away. You can kind of discount
the 27-MHz Idea as there Is no
way for the cordless phones to
be compatlble with current CB
activity, either wi thin 27 MHz or
on either side. So in reality I
think we can assume that it 's
220 they will go after. We have a
two-pronged attack on us It
seems, and It might w ind up to
be one heck of a fight. Why? Be­
cause both of these entities
seem to believe that 220 to 225
MHz Is vacant spectrum, that It
Is not In use by anyone, and Is,
therefore, ripe for the taking.

There are many ways in which
we can fight the problem. In the
past we have always taken the
nlce-ouy approach, and year af­
ter year we face the same threat.
Maybe it's time to forget that we
are usually ladies and gentle­
men and take a hard line: that
220 to 225 MHz is amateur, and
that It will always remain ama­
teur. Sounds like a challenge to
war, you say? I preler to think of
It as a response to a challenge.
A response which win educate
spectrum thieves with respect
to the abundant amateur ecuvi­
ty on 220 and the fact that this
activity is there to stay. That we
as amateurs learned our lesson
well when the FCC took 11 me­
ters and created the CB f iasco.
That we will never permit this to
happen again. That the band Is
ours, that all of our bands are
ours, and that we are prepared
to fight to retain every last kilo­
hertz.

Frankly, most of the VHF/UHF
experts I have spoken with
agree that It would be tmocesf­
ere to share the 220 band with
any other service, be It Inland
Waterways , cordless tete­
phones, or what have you. The
way we have structured the
band In Its development over the
past 5 or 6 years precludes this.
II might be possible if we did not
have repeate rs sitting atop
mountai ns with the ability to
talk over several hundred miles.
Even In areas where repeaters
ta lk over only 50 or 60 miles, the
mutual Interference would be
massive and Intolerable. In the
end you would have another 27·

MHz fiasco and no way to solve
the problem. One or the other
would have to go, and I know
that the amateur community
would stand pat and not budge.
This could and would lead to an
ongoing confrontation between
the business community and
the amateur. It would be a war
that neither side could win, so
why have it in the fi rst place?

There Is no way that FCC reg­
ulation could help make this
spect rum sharing work. l ook at
the record, look at the present
mess, called 27-MHz, Class 0
CB. Here you are dealing with
technologically-incompetent
people, for the most part. Appll·
ence operators who buy a legal
radio, an illegal amplifier, and
talk worldwide. Has the Com­
mission been able to solve the
reg ulatory enforcemen t prob­
lem? Has the linear amplifier
ban worked? Has any regulation
Of attempted enforcement of the
27-MHz problem worked? The
answer Is a resound ing no! The
FCC says it lacks the funds to
do an effective job of enforce­
ment on 11 meters, but even if
they had the monies, I doubt If
they could catch any but the
most hard-core offenders. And.

. of those already caught, how
many turn out to be repeat vlota­
tors who ca re lillie or noth ing
about the rules to begin with?

Until now, industry and others
have viewed the radio amateur
as the tinkerer who is given the
cast-off frequencies until such
time as they are needed by
someone else. It is thought that
once a need arises, we arne­
teurs will simply vanish as mye­
teriously as we came. This is a
stereotype upon which we are
viewed and judged. In part, the
stereotype is justif ied because
we have projected this image for
so many years that it has be­
come the thinking of today's so­
ciety. What many fa ll to recog­
nize is that another type of ama­
teur has emerged in recent
times. He mayor may not be a
technical whiz kid, but no longer
is he a back-room boy; he has
social awareness. He Is the kind
of guy who wlll not be trampled
on by others. In some cases, this
may have manifested itself in
co ntemptuous cenavror-qam­
mlng, Icu! language, or what
have you. But the majority are
well-respected professionals.
Doctors, lawyers, broadcasters.
You name it. People wi th an ear
to the ground and an eye on so­
ciety. Activists with strong be-

uete and Ideals. Slow ly but sure­
ly these people became dedicat­
ed to the preservation of the am­
ateur service and to Its contin­
ued vitali ty.

The spect rum thieves seem
unaware thai this has hap­
pened. They are used to dealing
with the Newington types that
they usually can wal k all over.
What they have yet to catch on­
to Is that In the battle over 220
they will not be dealing with
Newington but rather with the
people now on the band. People
who long ago turned a deaf ear
to the ARRl and have fought
and won wars for themselves.
Most of the 220 people In my
part of the nation turn to New­
ington the same deaf ear they
turn to VH F. So, " Mr. Business­
man," in this one you must face
the angry mob alone. For the
f irst time in its long history, the
amateur service Is ready to
break out of its t raditional good­
guy ro le to do battle with what
they consider to be the enemy.
You, " Mr. Cordless Telephone"
and you, "Mr. Inland water­
ways," you're far from being our
"good buddy." We know what
you spectrum thieves want, and
believe me when I tell you to
look elsewhere .•• like 800 or
900 MHz. We don't want you on
220 or near 220. From us to yo u:
Go play in the bathtub with a toy
boal.

You can't say you weren't
wa rned.

A BOOK REVIEW
Well, he's done it again. One

never knows what to expect
next out of Bob Hell K9EID. Just
when the effects of his previous
amateur-radio-related escapade
seem to begin fading, Bob goes
ahead and pulls another rabbit
out of his bottomless hat and
hits home once again. Bob's
latest creation is a boo!<. titled
The fo-Meter FM HandbooJc. I've
got a better t itle: " Everything
and Anything You Ever Wanted
to Know About 1~Meter FM
When You Didn't Know wnom to
Ask the Questions Of." It's that
inclusive.

For those of you who may not
be familiar with Bob, he is the
founder and president of Heil
Sound ltd., an elect ronics man­
ufacturer of professional audio
equipment for the entertain­
ment industry. Since 1956, he
has been one of the pioneers of
VHF, SSB, and he spends a

Continued on page f06
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Isn' t it time for you to change? Check the DELTA rig at your dealer
o r write fo r full details.

'
r.:.~~EN_TEC , IIC.1"11 ~['1IU'lllU. UMIIIIUH 11112

'--' '' '' .-~.''. .--.. ....-

Power up or down. Adjustable threshold ALC and drive let you
choose power levels with full ALC control.
DELTA accepts wha t you have , what you want ... from separate
antennas to unears. transverters, re mote VFO, 12 VDC. keyers and
more-just plug in.

For The Change In Economics.
These days, everyone wa nts more value for his mo ney. And
DELTA offers it. More fea tures and performance per dollar. Quality
that's Amelican-made. Service you can count o n. A solid
warranty-one year on the transceiver plus a n extra five year
pro-ra ta wa rranty on the amplifier transistors. And low prices!

34.50
79.00

$849.00
179.00
149.00
50.00
45.00

124.00
39.00
85.00

The DELTA Rig
Model 580 DELTA Transceiver .
Model 283 DELTA Remote VFO •... .......
Model 280 DELTA Power Supply .
Model 282. 250 Hz CW Filter .
Model 285. 500 Hz CW Filter .
Model 234 RF Speech Processor .
Model 214 Electre t Microphone .
Model 645 Dual Paddle Keyer .. ...... •..• •

Other Optional Accessories

Model 670 Single Paddle Keyer .
Model 227 Antenna Tuner _ .

For The Change In Lifestyles.
DELTA moves with you. "At home" anywhere-on your operating
desk. in the field. on a boat. pla ne , camper, wherever. Its neat small
size (4~"h x ll '%"w x IS"d ) and light weight (121h lbs.) make it a
good Iraveling companion. Yet compact as it is, DELTA panel size
and knob spacing make it comfortable to use hour a fter hour in
your home station.

DELTA-symbol of change-and the flnt H F banscelver
with all nine bands-offers more of the features you need
for these changing tim es .

Tennessee Technology Leads The Way.
Today's operating demands the cha nges a DELTA station offers. AU
nine HF bands in all solid-sla te design with optimized receiver
sensitivity and selectivity, 200 walt, 100% duty cycle no-tune
transmitter. QSK. VOx, PlT. ALC. Notch, Offset. and more. All in
a compact, ready-to-go-anywhere functional design that offers light
weight. tho rough shielding, and operating ease. And a price that
permits affordi ng the full complement of accessories. TEN·TEC put
it alltogelher-in DELTA-for you.

For The Change in Bands.
DELTA with all nine bands - a nothe r TEN-TEC " first." 160
through 10 meters, including the new 10, 18 and 24 .5 MHz bands.
(Crystals optional for 18 & 24.5 MHz). DELTA is ready.

For The Change In Band Conditions.
Optimized design for the ideal balance between sensitivity (0.3 J.LV
for 10 dB S +N/N ) and dynamic range (85 dB or better) plus
switeha ble 20 dB attenuator that puts you in control of even
extreme situations. No ma tter where you live or what power your
neighbor is running, DELTA can handle it.
Super selectivity permits narrowing DELTA bandpass 10 suit the
crowds. The four-position switch selects the standard 2.4 kHz SSB
filter, adds a section of the 4-stage active audio filter, cascades an
optional CW filter (for 14 poles of fille ting), a nd cascades both
filters with 4 stages of audio filters to give you the passband window
you need with the virtually ultimate ski rt selectivity required to knife
through slrong adjacent signals.
Built-ins to quiet the world. A variable notch filter is standard on
DELTA Vary from 200 to 3500 Hz to notch out interle ring carriers
or CW signals 10 a depth of 50 dB or more. Offset tuning for
movin9, the receiver frequency =1 kHz 10 reach thai DX or 10 fine
tune.• Ha ng" AGe to give you smoother receiver opera tion.

For The Change In Operating Styles.
Variety is the word for today, and DELTA o ffers it.
For a rag-chew with an old friend. 200 watts of ssa to the proven
solid-state amplifie r (designed by the leader, TEN-TEC ) with
buil t-in VOX and PTf.
For the fun of operating 200 watts CW with QSK-fuU, fast
break-in that makes CW a conversation. saves lime, a nd opens a
window o n Ox.



RTTY LOOP
Marc I. Leavey, M.D. WA3AJR
4006 Win /eft Road
Randallstown MD 21133

In all the years that I have
been writing this column, I have
always tried to keep the tone
light and cheerful. It is with
some regret. therefore, that I
must alter the tone this month,
as I begin with an obituary.

Although not Involved with
amateur radlotelelype at its In­
ception, being only twenly-eighl
years o ld, this youngster played
an important role In the intro­
duction of new features in AnY
operation, such as selective
call1ng, that we still appreciate
today. Most of us became ac.
quemted wi th this relat ive new­
comer after getting Involved in
RnY. and many remain at­
tached, even to this day.

Several siblings have been
quite Influential In the growing
computer field and, In a wanton
act 01 genocide, they also are
being dispatched. Yes, we'll
miss them. But have no fear, for
in the surplus market they shall
live on to be resurrected time
and time again as this part and
that Is replaced, much as those
long gone have done before.

What am I talking about?
Why, the Model 28 Te lety~ , of
course! The Teletype Corpora.
tion will cease production of
this venerable machine soon.
Others in the line, most notably
the ASCII Model 33, also will go
out 01 production. While spare
parts will be maintained, and
most 01 us did not get ours new
anyway, it feels li ke another era
Is passing by.

If one era passes, though,
then another arrives-and
that 's just what I am going to
write about this month. One of
the most exciting new develop­
ments In ham RnY Is the Intro­
duction of the computerized
AnY terminal. It is hard to pick
up a magazine and miss the ads
for the many complicated boxes
which seem to do everything but
tum off the shack lights when
you are done operating. AI'ld
now, RnY Loop will take a
close look at one of them: the
Mlcrolog ATR.woo.

About three years ago, the Mi·
crolog Corporation, located
here In Maryland, Introduced a

video RnY system. Based on
the Motorola 6800 microproces­
sor, the system leatured sepa­
rate transmit (AKB-1) and re­
ceive (AVR.1) units, a video men­
itor, and a raft of options. Buy·
ing one fully stocked would have
cost you about twelve hundred
1978 dollars. As experience has
been gained, new features have
been devised and the com­
pany's latest offering , the
ATR.woo, packs it all into one
box only slightly larger than the
keyboard of three years ago. For
a shade under two thousand
198 1 do ll a rs , it runs ri ngs
around the old system. Unfortu­
nately, some compromises had
to be made to fit everything In
there, and I will cover some of
them after going over the high­
lights of the unit.

First off, what can it do? Well,
the basics 01 the unit Include a
6800 microprocessor supported
by a monitor program in 2716
PROM, about 4K of RAM, and
one and one-half PIAs. Into all of
this Is stuffed enough program­
ming to satisfy almost any oper­
ator. Oata exchange is by any of
three modes: Morse code,
Baudot code, or ASCII . Trans­
mission rates are available for
any common, and a few not so
common , speeds. From the
user's point of view, operation Is
remarkably constant no matter
what the code, so let's look at
that urst.

The video display Is a black
and white 24-line-by-4O-charac­
ter display. At the top 01 the dis­
play, a dedicated l ine shows the
current transmit/receive status,
mode, speed, and time. The time
is maintained in an Internal
twenty-lour hour clock set from
the keyboard. The display is
selectable as white on black or
black on white, and a zoom com­
mand produces a twelve-llne-by­
twenty-character display that
can be read from across the
room-s-even on the small Sanyo,
nine-Inch monitor. The display Is
normally maintained in a sem­
screen format with the transmit
buffer on top and the received
data below a dashed line. The
transmit buffer display may be
removed entirely or Its size
varied from one to twenty lines
(seven lines maximum In the
zoom format).

There are severa l outputs
available from the ATR-6800
that allow interfacing to a wide
variety of devices. Standard
video goes to the monitor, of
course. A high-speed mercury
rel ay is available to insert in a
loop supply to allow hard copy
on a teleprinter. Computer-com­
patible R8-232 levels also are
provided so that devices using
this t ransmiss ion standard may
be connected. For turning the
transmitter on and off, voltage
keying is available for both
positive and negative circuits.
AFSK tones also are generated,
and their frequency and shift
may be specified from the key­
board. Options are available to
either silence the output tones
during receive or leave them on,
thus allowing VOX keying. If
desired.

Inputs mclude speaker aud io
as well as TTL or dry contacts
for a hand key or whatever.
Again, R8-232 Interfaci ng is pro­
vided for users of this standard.
Now, not only can you connect
the receiver, transmitter, and old
clunker printer, but interlacing
is provided also fo r a standard
cassette recorder. Why? To save
pictures, messages, or what­
ever, and send these plus your
own " brag tape." Keyboard con­
trolled, 01 course. To aid in tun­
Ing, outputs are provided also
for an oscilloscope which will
display a "cross" type of tuning
pattern on received signals.

The operating system oro­
vides several features which
may be used no matter what the
mode. An 10 key may be pro­
grammed to send the station's
identification whenever pressed,
and an alternate (SHIFT·IO) can
sere another one, perhaps in­
cluding an automatic ON 10 for
RTTY operation. Ten messages

•may be stored and recalled ac-
tively during a asc. A test signat
may be sent appropriate to the
mode in use: RYRYRY in Baudot,
U·U·U·U· in ASCII, or WV in
Morse. We've all heard of diddle,
that familiar sending of LET­
TERS when not sending anything
else. Well, when you select th is
mode in Morse, the time is filled
with BT (- . . . -) so that the other
guy does not think you died.

Let's see, what else can I tell
you? You can tell the thing to
send each letter as you type it, to
delay sending a word until you
type a space, or to send the
whole line atter a carriage return
only. Makes editing nice and
easy, especially on Morse. (I can
type faster than 1 can send

Morse-much laster!)
What's that you say, "the

modes"? Ah , yes, the modes.
Well, you see, you have your
Morse, your Baudot, and your
ASCII. Now, when you are In
Morse, the transmit speed may
be adjusted in one-were- per­
minute increments from five to
199 words per minute. The re­
ceive speed is sell-tracking to
the speed of the sending sta­
tion. All of the special Morse
signs, such as SK, AR, BT, KN,
and varied and sundry punctua­
tion marks are supported. And,
01 course, all of the general fea­
tures mentioned above work
Just fine. When you are in Morse,
the front end of the ATR-6800
functions as a direct detector,
looking for an 8oo·Hz tone.
When It finds that frequency, it
locks on and the fun begins.

Now, in Baudot you have a
choice of 45.45 baud (also
known as the 6O-word-per-min­
ute standard) as well as 50, 57,
74, and l00baud,corresponding
to 66, 75, 100, and 132 words per
minute. All kinds of RTTY
nIcet ies can be called into play
here, such as downshift (or non­
downshift) on space, automatic
carriage return, line feed after
so many characters,or remoting
to an external printer. In this
mode, the input Is routed
through a computer-enhanced
demodulator, which detects the
usual 2125 Hz·2975 Hz pair, with
other tones selectable from the
keyboard.

By selecting one of the stan­
dard ASCII transmission rates,
110 or 300 baud, the encoding Is
switched to ASCII with the full
character set supported. Much
as with many other primarily up­
percase machines, you must
shift to get lowercase, but this Is
a minor Inconvenience as text
editing Is not one of the primary
applications of the machine. Al­
though the full ASCII appears to
be generated, the display ROM
does not have all 01 the appro­
priate symbols in It. It uses,
rather, several patterns of dots
for several of the codes. This
causes no real problem unless
you are fond of braces instead
of parentheses, or tildes, or sev­
eral other of the less-used sym­
bols.

Besides communicating on
the air, the ASCii capability ca n
be directed through a "comput­
er" mode In which the ATR-6800
becomes essentially a stupid

Continued on page 122
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CTRONIC MAILBOX FOR AnY

• DELETEF • KY2QN
• DIR • KY20FF
• ENDRlE • PAINTON
• EXIT • PAINTQFF
• FILEHElP • OBF

• HELP • READF
• KY1QN • RYS

M50-3100 • KY10FF WRITEF

Message Storage
Option for
0531005595.00
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CALENDAR

CONTESTS

New Hampshire aso Party
Two-Land aso Party
RSG8 7·MHz Contest-Phone
CWSP Intematlonal OX Competition
Vennont 000 Party
Land 0 ' Lincoln 000 Party
acWA 000 Party-CW
YL·OM Phone Contest
ARRL OX Contest-CW
CO World Wlde 160 Contest-Phone
G-aRp·Club CW Activity Weekend
French Phone Contest
RSGB 7·MHz Contest-CW
YL-OM CW Contest
1981 SSTV Contest
ARRL OX Contest-Phone
Boy Scout exhibition Station
aCWA aso Party-Phone
Bennuda contest
CARF Phone Commonwealth Contest
BARTG Spring RTTY Contest
Spring VHF 000 Party
CO World Wide WPX-SSB
European OX Contest-CW
European OX Contest-Phone
G.QRp·Club CW Activity Weekend
Washington State aso Party
European OX Conlest- RTTY
G-aRP-Club Winter Sports

375
384
325
322
231
084
063
OSO
025
018
002

872
S80
252,...

OK1WEa
D14GJ
G4HYD
EA3BLa
DF8FD
WSTZB
DF6ZY
LA2IJ
LA7aM
Y32ZF
Y53UA

Class B

H. BALLENBERGER
WERNER lUDWID
OK1·20677
Y2·1111IA

ENTRIES:

Logs with summary sheet and
dupe sheet should bemailed nol
tater than March 16, 1981, to: O.
W. H. Johnson, Box 63, Bristol
NH 03222.

EXCHANGE:

aso number, Asm, and VT
counly or ARRL section.

AWARDS:

certificates to highest scor­
ing station in each ARAL sec-

VERMONT aso PARTY

2100 GMT February 7
0100 GMT February 9

Sponsored by the central Ver·
mont Amateur Rad io Club, eta­
t ions may be worked once per
band and mode. VT mobile sta­
tions may be worked again con­
sidering each new county they
enter as a new station.

by the number of NH counties
worked. NH stations score 1
point for each aso and multiply
by the total number of AARL
sections, count ries, and NH
counties.

FREQUENCIES:

3685, 3909, 3932, 7060, 7265,
7290, 14060, 14290, 14345,
21060, 21375, 28100, 28600,
50.260,50.360, 144·144.5,145.8.

SCORING:

Score 3 points per contact
and multiply by the number of
VT counties worked on each
band. VT stations score 1 point
per aso and multiply by the
number of ARAL sections and
countries worked.

2340
1739
1548
12<l9
1120

962
9.5
951
851
828
808
S80
400

Class A

Third DARC Corona
l().Meter RTTY Contest

RESULTS

N8ES
DL5GAS
W82UEF
OZlCRL
DF6ZV/A
WA6WGL
ADIV
G3HJC
15CBF
SL5AR
EA3Baa
I.W8X
OK3KII

ENTRIES:

Logs must contain data and
t ime In GMT, station worked, ex­
change, mu ltipliers, and points
per band. Please use separate
logs for each band. Logs and
summary sheet must be mailed
not later than March 15, 1981, to:
CWSP Contest Committee, PO
Box 15098,01000 Sao Paulo, SP
-Brazil.

EXCHANGE:

RS(D and NH countylAARL
section or count ry.

1980 RESUL TS:

t et World = PY1ARSl4; lsi
South America = PY8BI; tet
Nort h America=WA40M L; t et
USA= W10PJ.

FREQUENCIES:

CW - 1810, 3555, 3730, 7055,
7 130, 14055, 21055, 21130,
28130.

Phone - 1820 , 3935, 3975,
7235, 14280, 21380, 28575 ,
50.1 15,145.015.

SCORING:

Score 5 points for each NH
station contacted and m ultiply

QAP tst worldwide and tst
BraziL

NEW HAMPSHIRE aso PARTY

2000 GMT February 7 to
0500 GMT February 8

1400 GMT February 8 to
0200 GMT February 9

Sponsored by the Con cord
Brasspounders, the contest is
open to all radio amateurs. Each
stat ion may be contacted once
per band, per mode.

AWARDS:

Cup and award 10 1st place
worldwide. Medal and award to
tet place in each continent.
Awards to tet place in each
country. Special awards to t s t
and 2nd CWSP members. Other
special awards for clubs and

SCORING:

asos with same country = 1
po int. other countries In same
continent = 2 points, and other
continents = 3 points each.
Mult ipliers are ARRL oxec
countries and each Brazil ian
prefix (PY1. PT7, PS8, etc.). Mul·
ncnere ere counted only once
regardless of band. Final score
Is total COO points times the
total multiplier.

EXCHANGE:

AST and COO number start­
Ing with 001 . CWSP members
will add " /CWSP" alter the
report . QRP operators will add
Mlpower.~ Example: 57901515.

Feb 7-8
Feb 7-8
Feb 7-8
Feb 7-8
Feb 7·9
Feb 9-10
Feb 14-15
Feb 14-15
Feb 21 ·22
Feb 27·Mar 1
Feb 28-Mar 1
Feb 28-Mar 1
Feb 28-Mar 1
Feb 28-Mar 1
Mar 7-8
Mar 7-8
Mar 14
Mar 14-15
Mar 21·22
Mar 21·22
Mar 21·23
Mar 28-29
Mar 28-29
Aug 8-9
Sep 12·13
Sep 12·13
Sep 12-14
Nov 14-15
Dec 28-31

CWSP INTERNATIONAL
OX COMPETITION

ooסס GMT February 7
2400 GMT February 8

Amateurs th ro ugho ut the
world are invited to participate
in the annual CWSP contest us­
ing all bands on CW only. Ent ry
c lasses Inc lude a) single coer­
ator, b) multi-operator (only club
stations, single transmitter),
and c) aAP umrteo to 10 Walts
with a single operator.

Robert Balcer WB2GFE
15 Windsor Dr,
Atec NJ 08004

18 73 Magazine . February, 1981



RESULTS OF Ohio
1980 WASHINGTON STATE W8EX 2,502

aso PARTY Oklahoma

W2RPZ 1,485 WB7DZN 63,424
North Carolln. Pacific

K4YFH 1,190 YETZZIW7 174,141

RESULTS
351

432

2'

81.

1,078

1.386

1,200

:.....
1....

10,815

40,150

59,856

37,476

Grant

Po..

Canada

Japan

Virginia

England

Washington
Clari(

N5CII

W5VGX 3,759

Pennsylvania
WA~XW ~1

South Carolina
K4BZO 870

South Dakota
WAIBZD 8

Tennessee
WA4CMS 1,162

W7WMO
Jefferson

Texas

Utah

your logs. send logs no later
than March 31, 1961, to: Pelican
Chapter aCWA, Arthur M. Men­
sees W4BK, 1407 48th Avenue
NE, St. Petersburg Fl 33703.
separate logs and scores must
be submitted for both the CW
and phone Parties. The decision
of the Pelican Chapter of aCWA
will be l inal with respect to
scores and rules. In the event of
errors or a disagreement, keep
all details off the air and write
either the Pelican Chapter or
OCWA Headquarters.

Continued on page 108

32 W7FQE

King

Mason

Kltsap
2,520 W7DAZ

KittItas
1,040 KA7FWW

374 G3MZV

506 JA7KE

2,688 YE3KK

1,118 W7LN

5,796 W4KMS 1,001
West Virginia

33 WA8CNN 561
WisconsIn

3,486 K9GDF

1,862 OA8AX

1,092 N7AYF

' .500

Michigan

New York

Missouri
KI RWL

New Jersey
K9CWI2

Florida

California

Colorado

louisiana

Kentucky

N41J

Illinois

K.nsas

Idaho

N6PE 7,317

N4NX

Maine

Georgia

Alaska
Nl7D 330

Arizona
wnMO 7,280

KAtclS 1,411
Connec1lcut

WHEE 2,112

KB7N

Indiana
WD8QBB19

Iowa

WB1GLH
Maryland

W3PYZ 966
Massachusetts

W1AOE 1,395

W5WG

WBIUIT

N4AOC

.
KI TJB

W9QWM

W8WVU

ENTRIES:

l ogs should include the fol ­
lowing inlormation: Time (GMT),
call, aso numbers, name, Chap­
ter number or name, state or
country. It is the responsibility
of each contestant to provide a
legible log (no carbon ccpresj
and to list all claimed contacts.
The total contacts for each page
will be recorded at the bottom 01
each page. The tota l contacts
for the Party should be recorded
at the top-r ight of the first page
of the log. log sheets will not be
returned. Make sure you have
correct postage when you mall

EXCHANGE:

aso number, operator's
name, and OCWA chapter lden­
tificatlon (officia l number or
name). Members not atliliated
with a chapter should use "Al."
If a member belongs to several
chapters, then one must be
chosen and used lor the asc
Party. II desired , you may use
one chapter for the CW Party
and another one that you belong
to for the Phone Party.

AWARDS:

Plaques for the top phone and
top CW scorers. Certificates will
be given lor the 2nd through 5th
runners up In both the phone
and CW Part ies. Standings and
scores will be publ ished in the
QCWA NEWS summer, 1981,
issue.

ENTRIES:

l ogs, fully duped and sum­
marized, to be submitted no
later than March 15, 1981, to:
AG9E, Dave Meiser, 1112 An·
dover, Bloomington IL 61701 .
Please include an SASE for
special aso and/or results.

aCWA aso PARTY-CW

0001 GMT February 14
2400 GMT February 15

This Is the 24th annual aCWA
aso party with separate week­
ends for CW and phone. con­
tacts with the same station on
more than one band can be
scored only once. Contacts
made with " captive" stat ions,
such as when operatin g in local
nets, are not valid.

and DXec country. A special
Novice certnrcete will also be
awarded. Make sure to denote
Novice on your entry!

FREQUENCIES:

Any authorized amateur tre­
quency is permissible. The 101·
lowing suggested lrequencies
have been selected to minimize
interference to others:

Phone - 3900-3930, 723Q.7260,
14280 · 14310, 21350·21380 ,
28600-28630.

CW - 3530-3560, 7030-7060,
140 30·1 4060 , 2 1040·21070,
2804().29070.

SCORING:

Each contact made with en­
other aCWA member will count
as a single point. Add up the
contacts with aCWA members
and then multiply this number
by t he number of Chapters
represented.

tion and country. Trophy to
highest scoring single-operator
station in VT. Additionally, their
names will be added to the Doris
McGrath memorial plaque. Do­
natedln memory of Wl EOB, this
award will be awarded in this
manner for a to-veer period. The
operator winning the aso party
the most times or the station
with the highest score during
the period will receive the
plaque. Other certificates for
2nd,Srd,and 4th highest scoring
stations in VT. The W-VT
(Worked Vermont) Award will be
issued to stations working 13
out of Vermont's 14 counties,
provided the station has not pre­
viously received this award. A
special certificate will also be
awarded VT mult i-operator sta­
tions.

SCORING:

LOl cert ificate holders world­
wide and CIRC members score 1
point per a s o , 2 points per aso
with l().X number exchange,and
3 points per asp with lOl num­
ber exchange. Multiply total
a s o points (3 max per aSO) by
number 01 different states,
canadian provinces, and DXec
countries worked.

All others, score 1 point per
aso with lOL certificate nolo­
ere. 2 points per asc with local
lOl and CIRC members. Multi­
ply total aso points (2 max per
a SO) by number of different
states, Canadian provinces, and
DXec countries worked.

AChievement certificates will
be awarded to the top scorers in
each state, Canadian province,

LAND 0 ' LINCOLN QSO PARTY

ooסס GMT February 9
2400 GMT February 10

The contest is sponsored by
the Land 0 ' Uncoln chapter of
1().X International in coopera­
tion with the Central illinois
Radio Club. Operating through.
out the to-meter band on CW
and phone, LOL and CIRe mem­
bers will call "CO l Oln in an ef·
fort to contact as many stations
as possible.

ENTRIES:

Send logs or facs imiles
together with an SASE no later
than March 31, 1981, to: Gerald
W. Benedict, W1BD, 23 Foster
Street, Montpelier VT 05602.

EXCHANGE:

Name, aTH, RS(T), se rial
number, 1().X number if any, and
l Ol certificate number il any.
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Destined to become
an old friend

This is one piece of equipment you'll keep
for a long time, We've designed out the ob­
solescence with our new pluq-in application
modules. These fully shielded modules, about
the size of a business card, will keep your ATR·
6800 as new as tomorrow with updates, and
future program expansion. You'll be proud of
its top "on-the-air" RTIY/CW performance, and
of its versatility as your HAM COMPUTERISTA·

_~!'i~/"'"··-
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TION CONTROL. Make a permanent place in
your station for the system that won't gather
dust! ATR·6800 system with 10 practical pro­
grams in module number one, and nine inch
video monitor . .. $2495. Companion printer,
add $450. Module #1 separately, $189. Get to
know the active hams at MICROLOG Corp.,
4 Professional Drive, Gaithersburg, MD. 20760.
Tel.: (301)948·5307.

·6800
COMMUNICATIONS SYSTEM

M'CROLOG
INNOVATORS IN DIGITAL COMMUNICATIONS



ATR-6800 Standard Features

COMPATIBILITY with any radio transceiver. Simple speaker
eucre input, no ex tra equipment, terminal units, etc., requ ired.
Everything Is buil t in. Narrow band single lone ph ase correlation
detector for CW, dual tone computer enhanced demodu lator for
ATTY.

EXTENSIVE SHI EL DING and a tteuarc welded heavy alum inum
enclosu re for a degree 01 AFI immun ity thai plas tic or loose
sheet metal cased units cennot toucn Solid quality you can feel.

SPLIT SCREEN OPERATION allows you 10 type and edit your
t ransmit text (up 10 1800 characters) even while receiving. Loca­
tion 0 1 spl it l ine (amount o f viewable receive and transmit text) is
key board programmable anywhere on the sc reen.

UP TO 10 IN DEPENDENT MESSAGES of up to 80 characters
each can be stored lor instant recall,

WRU AN D SEL·CAL MEMORIES for 'auto-res ponse' capabilities.

BATTERY BACKUP MEMO RY lor all stored messages. 10 and
operating parameters means that when you lose power (or turn it
all) the memory is retained . A lull charge will ho ld me mory for
about two weeks. (Charging circu it built in.)

HARD COPY PRINTER IN TERFACE actually converts any code
input to your printer'S code and speed. For example, MOASE
code inputs to the ATA can be pr inted on an y Baudot machine
(Model 26, etc.). Baudot to ASCII or ASCII to Baudot conversion
is easy and the line length is programmable.

AUTO·START inhibits display of non·ATTY signals.

AUTO CW 10 IN RTTY sh ifts Irom Any to MORSE. sen ds your
call and automatically shilts back to Any,

MICROLOG EXCLUSIVE NON STANDARD TTY SPEEDS plus all
standard Baudot and ASCII speeds, (Ap. Mod. No. 1.)

MICROLOG EXCLUSIVE " SYNC·LOCK" ASCII e 110 and 300
Baud is compatible with all other equipment. Sends standard
ASCII codes with extended stop bit which prevents
loss of sync on interference hits. This lowers the
" info" rate while maintaining ASCII character rat e.

ULTRA·CL EAN SYNTHESIZED SINE WAVE AUDIO
outputs for AFSK, and SSTV are keyboard proqram­
mabie lor any tone pa irs between 500 and 3000 Hz.

SOLI D STATE SWITC HES as well as high speed mer­
cury relay (n.c. and n.c.) keying outputs.

ZOOM DISPLAY MODE doub les the character size for
even easier viewing. Video can be black letters on
white background or reversed white on black.

TAPE RECORDER INTERFACE for pre-recordmq your
message on standard cas sette tape for later ret ransmission, or
lor di rect recording of rec eived signals or computer programs.

CONVENIENT SCOPE OUTPUT for RTTY tuning and a unique re­
generated audio tuning aid lor CW, as well as an LED for bo th
modes.

KEYBOARD CONTROLLED TRANSMIT/RECEIVE RELAY for
automatic transceive switching.

QUICK BROWN FOX, AYAY in Baudot. U· U · in ASCII and VVV in
Morse stored In AOM.

RANDOM CODE GROUPS of 5 characters, MOASE or ATTY, for
test transmissions.

INTERNAL 24 HOUR CLOCK di splayed on screen may be In­
serted into transmit text at any lime, or used in your computer
program.

.... Re'U1e, Service-see pege 146

FULL 63 KEY COMPUTER GRADE KEYBOARD.

KEYBOARD CONTROLLED UNSHIFT on space in Baudot for
auto reset to LrRS aiter recept ion 01space.

VISUAL DISPLAY of all operating pa rameters shows system
status and contro l commands.

REMOTE COMPUTER TERMINAL via bu il t in AS·232 connector
at rates of up to 9600 baud.

APPLI CATION MODULE plugs direc tly into the rear panel con­
nectar.

MODULE NUMBER ONE IN CLUDES:

AUTO SEND/RESPONSE - sen ds repetit ive message, listens
for reply, ret urns the call and alerts the operator.

SSTV - outputs standard SSTV tones lor sending large
screen characters and graphics.

MAIL BOX - unattended message store and retrieval.

RTTY SPEED SEEKER - determines the speed and code of an
incoming signal.

lOG KEEPER - prints a s o , no., time, and log data .

NON STANDARD SPEEDS - ASCII operation at 10 to 100 baud.

SELECTIVE PRINT - keywords enable/disable printer.

SPECIAL AUTO·START - inhibi ts d isp lay of "non-text" data .

DUMP TAPE - allows user to " dump" sel ected segments of
memory to s tandard cassette tape.

SYSTEM DIAGNOSTICS - 3 se ll test modes.

REAR PANEL CONNECTIONS

0 SOLID STATE SWITCHES

e TRANSMIT/RECEIVE RELAY

e PROGRAMMABLE TONE OUTPUT

0 STANOARD RS·232 CONNECTOR

0 RECORDER INTERFACE

0 RECEIVE AU DIO IN

0 VIDEO OUTPUT

0 NO/NC RELAY KEYING

0 PRINTER OUTPUT

Clll APPLICATIONS MODULE CONNECTOR

G) OSCillOSCOPE OUTPUT
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Bill Gosney WB7BFK
MicrcHJO, Inc.
2665 North Busby Road
Oak. Harbor WA 98277

ALGOA BRANCH
MERIT AWARD

This past month some very
encouraging letters of support
have been received from all
parts of the wor ld. Of part icu lar
note was the letter I received
Irom Fred Strut! ZS2JS, repre­
senting the Algoa Branch of the
South African Radio League. In
his letter, Freel tells 01 their new
award recognizing operator etu­
creocv in CW communications.

Th e Algoa Branch Merit
Award will be issued to any
radio amateur who has had a
minimum of 250 CW asos with
any other amateurs of the world.

To qualify. all contacts must
have been made after January 1,
1979. While aSLs are not re­
quired, the applicant must have
his list of contacts veri fied by at
least two fellow amateurs or by
a radio club secretary. Endorse­
ments will be issued in rncre­
mente of 250 CW osoe.

To apply, forward your veri­
fied list of CW co ntacts and an
award fee of l ive (5) IRCs to:
Algoa Branch Merit Award, PO
Box 10050, Linton Grange, Port
Elizabeth 6015. South Africa.

It has been so me time since
we have listed an Asian conn­
nent award. Without furt her ado,
allow me to share with you a ret ­
ter I rece ived from our dear
friend , Mr. Green VS6EZ. In his

letter, Anthony tells us of two
awards being made available by
amateur associates in his coun­
try, the Hong Kong Amateur
Radio Tra nsmi tti ng Society
(HARTS).

THE HONG KONG
FIRECRACKER AWARD

Sponsored by HARTS, the
Firecracker Award is issued to
licensed amateurs and snort­
wave listeners wor ldwide. Con­
tacts on or after January 1, 1964,
are valid.

To qualify for their very spec­
t ac ula r dip loma, applicants
within zones 18, 19, 24, 25,26, 27,
and 28 require conlirmation with
at least 10 individual VS6 sta­
tions. All other zones 01 the
wo rld require only six (6) VS6
con tacts to qualily fo r the
award. Awards are issued for all
ON, all phone, and mixed mode.
Slnqle-band accomplishments
wil l be recognized il request ed
at the time of application.

Do not send aSl cards! Pre­
pare a list of claimed contacts
and have them verif ied by at
least two amateurs or a rad io
club secretary. Forward this list
and an award fee of 10 IRCs to:
HARTS, Post Box 541, Hong
Kong.

NINE DRAGONS AWARD

Probably one of the most
elaborate of my Far East ern
awards is the achievement
diploma known as the Nine
Dragons Award. Sponsored by

HARTS, this brilliant award with
its red, black , and shiny gold ac­
cents an amateur's wall wi th the
dignity that makes all award
seekers proud.

To quali fy, the applicant must
make contact wi th a country in
each of the following zones: 18,
19,24,25,26.27,28,29, and 30.
The co ntact made in zone 24
must be wi th a VS6 stat ion. Sta­
t ions located within any 01 these
nine zones will require two (2)
contacts in each zone as above.

To be valid, eu contacts must
be made alter January 1, 1979.
There are no band or mode re­
st rictions for this award; how­
ever, special recognition will be
granted if requested at the time
application is made.

To apply, prepare your list of
claimed contacts and have it
veri fied by at least two amateu rs
or a radio club secreta ry. Send
this list and an award fee of
$2.00 or 10 IRCs to: HARTS, Post
Box 541 , Hong Kong.

Wh ile in Asia, it would be
proper to review one of the
largest awards programs in that
part of the world, the one spon­
sored by JARl, more co mmonly
referred to as the Japan Arne­
teur Rad io league.

ADXAAWARD

Sponsored by JARl, the
ADXA (As ian OX Award) Is avail­
able to licensed amateurs and
shortwave listening stations
wor ldwide. To qualily, al l
c laimed contacts must have
been made on and after July 30,
1952.

The requirements for ADXA
are fairly straightforward. Ap­
plica nts must establish two-way
contact with at least thirty (30)
countries in the Asian conti­
nent. A list of eligible countr ies
appears below.

Do not send QSl cards! Pre­
pare a list of claimed contacts
and have it vented by at least
two fellow amateu rs or a local
radio c lub official.

Forw ard your application and
an award fee of 8 IRCs directly
to: Awards Manager, JARL, Post
Box 377, Tokyo Cent ral, Tok yo,
Japan.

ADXA Countries: A4, A51, A6,
A7, A9, AP, BV, SF·BU, CR9, EP,
EP, HM·HL, JA·JE·JJ, JR, J01
(KG61), J01 , JT, JY, 0 05, 521,
TA, UAg.UA~ UD6, UF6, UG6,
UH8, Ul8, UJ8, Ul7, UM8, VS6,
VU, VU2·VU7·VU9, VU5-VU7, XU,
XV5 (3W8), XWB, XZ2, VA, YI, YK,
15, 45 7, 4W, 4X4-4Z4, 584, 70,
806, 8Z4, 9K2, 9M2, 9N l , 9V1 .

WORK EDfHEARD ALL
JAPAN PREFECTURES

Also sponsored by the Japan
Amateur Radio League, t he
WAJ A Aw ard is available to li­
censed amateurs and SWl sta­
tions on a heard-only basis. All
contacts, to be valid, must have
been made on or alter July 30,
1952. The only exception to that
rule is for contacts w ith Okina­
wa (JA6), for which contacts on
or after May 15, 1972. are con­
sidered valid fo r this award. In
addition, all co ntacts must be
made only with fixed base sta­
tions.

To qualify, the applicant must
make contact with a Japanese
amateur operator in each of the
47 Japanese prefectures as they
appear below.

Do not send aSl ca rds! Have
your list of claimed prefectures
veri fied by at least two amateurs
or a local radio club secretary.
Send this list and an award fee
018 lACs to: JARl Awards Man­
ager, Post Box 377, Tokyo Cen­
t ral, Tokyo, Japan.

Japanese prefectures: JA1­
Tokyo , Kanagawa , Chiba ,
Sai tama, Ibaraki, Tochigi, e urn­
ma, Yamanashi ; JA2-Shl·
zuoka , Gil u , Aichl , Mie;
JA3-Kyoto, Shiga, Nara ,
Osaka, wakavame. H yog o ;
J A4-0kayam a, Sh im ane,
Yamaguchi, Tottorl, Hiroshima;
JA5-Kagawa , Tokushima.
Ehime, Koehl: JA6- Fukuoka,
Saga, Nagasak i, Kumamoto,
Oit a, Miyazak i, Kagoshima,
Okinawa (JA6); JA7-Aomori ,
Iwate, Akita. Yamagata, Miyagi,
Fuku sh im a; JAB- Hokka ido ;
JA9- Toyama, Fukui, Ishikawa,
and JA0-Nilgata, Nagano.

ALL JAPAN
DISTRICTS AWARD

The Worked All Japan Dls­
tncts Award is sponsored by the
JARL and is available to li ·
censed amateurs and SWL sta­
t ions on a heard-only basis. This
very basic award requires the
applicant to make contact with
one Japan station In each 01 the
ten Japanese ca ll districts.

This award is issued for sin­
gle- and m ixed-band accom­
plishments and also recognizes
single - and mtxec-mcde
achievements as well. To be
valid, all contacts must have
been made on or alter July 30,
1952.

To apply, have your list of con­
tacts veri f ied by at least two
amateurs or a local rad io club
official. Keep in mind that KA
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stations (US military) will not be
accepted for award credit.

Send your application with an
award tee o t eight (8) lACs to the
Awards Manager, JARL, Post
Box 377, Tokyo Central, Tokyo,
Japan.

JAPAN CENTURY
CITIES AWARD

Similar 10 our o w n 73
Magazine Century Cities Award,
the Japanese version Is spon­
sored by the JARL, requiring the
applicant to make contact with
a minimum of 100 individual
cities within Japan. There are no
further requ irements and no
sllpulat ion as to band or mode.
Endorsements are Issued for
each Increment of 100 addition­
al c it ies worked.

Applicants are asked not to
send aSL cards! Prepare your
list of cities in order of the ci ty
number. Though th is may be
confusing to some, it Is best to
write the JARL for a copy of this
cit ies listing. This will enable
you to make quick reference to
the actual number assigned
each c it y and will speed prepa­
ration o f your application.

Once arranged In order, have
your list of contacts verified by
at least two fellow amateurs or a
local radio club official. Send
the application and an award
fee of eight (8) lACs to: JARL
Awards Manager, Post Box 377,
Tokyo Central, Tokyo, Japan.

As a f inal note, for those ap­
pli cants who are fortunate
enough to work all c iti es listed
in Japan, a special Worked All
Cities Award has been designed
especially to recognize your
feat!

Rep resen ti ng the Nan lw a
Club In Japan, Aklo Sonoda
JR3DDO recent ly wrote me and

asked that I share his club's new
award with our many readers.
With pleasure I present-

THE JAPAN OSAKA CENTURY
CERTIFICATE

The JOCC Award is issued by
the Naniwa Amateur Radio Club
of Japan. It is made available to
li censed amateu rs th roughout
Ihe world. To qualify for the
award, applicants must submit
proof of contact with stations
within the Osaka prefecture.
Three award categories are ot­
tereo:
e Juntor Class-applicant

must work 10 JA stallons which
enable you to spell " NANIWA
CLUB" with the last leiter of
each causicn contacted.

_ Standard Clas s-appl icant
must work 10 different stations
In the Osaka prefecture. Gold
seal endorsements will be Is­
sued for each increment of SO.
_ Special Class-applicants
must work 100different stations
in the Osaka Prefecture, tnciud­
ing 62 stations located In all 31
cities, 5 guns, and 26 wards of
the prefecture. Note: A list of en­
tee, guns, and wards Is available
from the Awards Manager for
three (3) l ACs.

There are no band or mode re­
quirements, but special recogni·
non will be made if a request is
made at the time of application.

Do not send QSl cards! Have
your li st of contacts verified by
at least two amateurs or a radio
club offic ial. Send your applica­
tion and eight (8) IRCs to the
Awards Ma nger, Ak io Sonod a
JR3DDQ, 3·6·8 patkcku-cno.
Nan iwa-chu, Osaka, Japan 556.
For Gold Seal endorsements,

Continued on page 774

OPERATION BALLARAT

Tha<e are at Ieasl cwo Balla' at s. One is a thriving city in southem Australia.
aboul 2~ kilometers north 01M&lbourne. II boasts a populatlOfl 01 approx"nat&ly
7!i.lXIO and ,s 1M pnnc.pal ci ly in AuSlralia 's gold country. It is a modern city Wllh
an air 01progress and prospenty.

In extreme conuasl is the other Benaret. II is an almosl lorgOllen ghost town In
the "'9QEld desoIale mounta", range whictl "ng, CaI, Iornla's Dealll Valley, Tne
Calitornla BaliarallS toed 10AuSlraila', through I young prospectOf named Geo.-ge
RIggins. Who. in t897. " Ime trom the lanlOllS Australian m"'IIlg cenler 01Ballaral.

The pmspectOf S who gatMred in the Panam int mountain range wanted a town
named wha<e lhey Slruck it l ic ll , R'gg lns suggested lhe new town be g<ven lhe
name ldentohed ,'"th gold lhe world over and 'I was named Ba llaral . How""",,. in lne
early decade 01 lhe new cenlury. tne m,,_ were exl'lllusred and the lown 01
Bai laral , Calilorn'a. became oesertec

Now, a imosl 100 years laler , am",t"...r radio wiil b"etl y rev,.... lne lown. For a
short period du."ng l he w,nte< weeo.end 01January 30-31 .nd Febr..... ry 1. 1981, tile
old gllosl town w,1I become al,ve agaln_ ThIS lime il w,,, noI be humm,ng mining
machinery or tall head Irames lowering abOve tne hills hauling gold ore Irom 1M
mine shaUs, It wi ll be humming trom the sound ot gasolme·<ltlven emerger.cy get\"

eralors
Tower,ng beam anlennas .nd dl(lOleS w,1l replace the Mead Irames and ore

cruSt\fIfs. TM millers' tr.demarll , lne piCk end tne shovel, Will be replaced wltn
radio operate-s ' rmcrcchcoes and headsets. The priZe will not be the gold nuggets
but a certihcale. showing loday's K ene Irom bolh Ballarats. linked logetha<,
although 10.000 k,lomelers apart.

To partic'pate in thIS h"t-<:ll·a·kind event, you must eontact both Ballafals on
either to. 15. 20. or .O meters on SSB. Some 01 yoo may t1sobe Inleresled 10know
lhat the Caillornia Ba ilarat is loca ted in sparsely populated Inyo Counly and 's
probably high on many county tlUntfll's' mosl wanled lists.

By I l'Iis I II""". you may be curious enough 10woode< how all In,s is going 10hap­
pen. Early, Fnday, January 30, an advance group will leave lhe los Angeles area.
dnve about 400 kilometers through tne Moja.... Desert into the Panamints and whal
IS left 01 Ba llarat. A ","able si le will be selected and a VHF station will be estal).
lisned to gUide tnose I .....t loIlow laler l hal day

When the lou r HF transcei_s.thfee 5()().Walllinea, ampllh..s. beiIIm anlennas.
lhe l ·kW llaso line-electric generators, and the balance of the suppon eqUipment
have arrived, we will start to set up. By lnan. the group 01 twenly WIll be In work
teams with eachleceMng oIs tasJ<. T"" c"t..iOn to deI'T\OI'lstrale 1M f1StabhSl'lmenl
of ",n _gency communlCillhOl1s cent.. ,1'1 a deSOll le area wl I",n a IW<>l>Our
per iod IS just a s,d<! obJect; . e 01 tnis weekend aCl lvity,

At 02(lOZ on Saturday, January 31 , we will be ready to go to work . We will operate
2S.1()()'28,6lXl, 2 t .135-21 .370. and 1 a.27~ta350 MHl unli l 11OOZ. February 2. when
l ne last ccetect 'rom I"" gllosl town WIn be ackROW\l!(lQtld

We will I " stlook lor our namesake in Austraha, as it wou ld be mce to have tne
Ii'st contact witl'lll'lem , But here is wl'la t ;s importanl lor you il want to part ic ipale
and Obtain. cert,ficale. You musl communicate Wllh rwo cct o t twenty slalions in
Baliaral , Aust ralia. and l hoe one al tne ghOSt lown. Give your callsogn "'nd signal
' epor1. You will gel an ldent,lier, a sequenllal number, and tne lasl lwo characters
of the eallarat station's callsign. It will always be 6C trom the ghost·town stal,on
and two lellers l rom Austra iil. Conlacl tne otMr Ballarat and giV1l your ca ilslgn
and I"" ldentif'er you rec<tiVl'ld. It does nol malter which Ba llarat you eontacl ueet.
Tllal way we can veri ly lhat '/'OU Qu.I,1y fOf l ne oart, licate.

send your name. callsion. idert tl her. address. and OM lAC (Internalional Reply
Coupan) 10 WA6NKL 1817 Paseo de LaS Tort ugas, Torra;lCllCA 90505, orVK3VEZ.
2 C8mbndge street. Wendouree. Vic toria 3355, Aust ralIa. Your CfH1ihcate Will be on
"~S • • y ,hortly. Good luck.

Paul M. Turkhelmer WA6NKL
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OSCAR ORBITS
Court", ., A/otSAT

The OSCAR satellites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. During th is period, our sun has been expelling huge
numbers of charged particles, some of which find their way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through this region that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously af­
fected of the two.

If the drag factor is not considered when OSCARcalculationsare
performed. rene-ranee orbital projections will be in error. For exam­
ple. by the end of 1979. OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a lower or­
bit, resulting in a shorter orbital period. Thus, the satellite arrives
above a given Earthbound location earlier than pred icted.

Using data supplied to us by Dr. Thomas A. Clark W3lWI of AM·
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-8QTM microcomputer. The tables take into ac­
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first lime
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. Li st the
time of the fi rst orbit. Each successive orbit is 115 minutes tater
(two hours less five minutes). The chart gives the longitude of the
day's f irst ascending (northbound) equatorial crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To find the

equatorial descending longitude, subtracI166° from the ascending
longitude. To find the time OSCAR 7 passes the North POle, add 29
minutes to the lime it passes the equator. You encuto be able to
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine il OSCAR Is above the horizon (and thus within range)
at your location Is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your OTH. " OSCAR passes
above that c ircle, you should be able 10 hear it. If it passes right
overhead, you should hear it for about 24 minutes toter, OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute lor
each 200 miles thai you live north of this line. 11 OSCAR passes 15°
east or west of you, add another minute; at 30° , three minutes; at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432. 125·.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24·hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits. make a list of the IIrst
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
lor that day. List the time of the f irst orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
fi rst ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20·435. to MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues­
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.
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1-800-841-0860 Toll Free Order (ntry
MICRO MANAGEMENT SYSTtMS, INC..... 313
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c... IRO GEOIIGI... 31128

G... . PHONI NO (911)3111110
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' SEE THE WORKS' ~RAPID MOBILE CHARGER

~
CLOCK

The DEB-TED Rapid Mobile Charger is a
/C constant voltage charger that will charge OUR EASIEST CLOCK TO
" your batt eries off a 12 Vo lt source in 4-6 AS SEMBLE! ~
~ hours. You may use the charger at all 6 Digits 12 or 24 Hour Format
~ t i mes . tms includes transmit and receive Clock res ts between two
~ periods. It is equipped with a cigarette pieces of clear plesigla s A D
~ liqn ter plug on tne Input side and tne GREAT CONVERSATION PIECE' ~
~ appropriate Charging plug on tne output Kit is comnlete includinq top ~

side. Models ava ilable now for tne Kenwood TA2400. Yaesu207R. Tempo quality PC board, atl components pre-cut DV
QS1. 52. 55 and the Wil son Mark II and IV, Diner models available also
tr and drilled plexiglas and all hardware.$29.95
" please call or write for info 534.95. W' eda d Tes t d $39 95 ~
~ COMING SOON THE NEW AC VERSION If n e ..,.., , , , ~

~ VEHICLE INTRUSION ALARM 1I
~ An easy to assemble and install ki t tha t offers op tions not normal ly found $ $
Qin otner alarm sys tems. Hidden swttcn mounts under tne dasn . Ki t nas Jj Jj
<t provisions for sensors and remote contro l switch. Programmable time ~ ~

If delays lor exrt . entry and alarm periods. Basichook-up utilizes dome Ilgnt
~ circuit activating wnen doors are opened. Tne alarm will drivea siren or
" pulse nom at a 1HZ rate. Not prone to terse alarm do to rel ia ble CMOS f}
({ circui try. No external swi tcn required! Complete kit with easy to follow MODEL 5314 CLOCK KIT 12 or 24 hou r formal 6 la' ge "5 D,gits. Kit is )\
" complete ...it h all pa' ts. pc board alldcuslomdes,gn&dcab,net. (specify 1I
~ ins tructions and diagrams 512.95 hoteOl'blaCkt_ S2995 ~
~ Wired and Tested , , , 519.95 )

~~ DEBCO ELECTRONICS gD
~ 0 E P.O. BOX 9169 • :dga~~d~",PPing torUS • ~;:~~~:I;:;2000add
~~IN CIN N A Tl, 0 HI0 45209 • All forergn orders add 10",• • unto residents add 4' ,1. Tax ~
" • COOorders add 51.25 1I
<t • Master Charge and Visa D
~ ~"" Phone: (5 13) 73 1-7220 Welcome CALL OR WRI TE FORCATALOG D
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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2) WWV transmits solar activity bulletins:
1) 12 minutes before the hour
2) 18 minutes before the hour
3) 18 minutes after the hour
4) WNV does not transmit solar activity bulletins

ELEMENT 2- MULTIPLE CHOICE

1) On what frequency will you find the Afrikaner Net?
1) 14.230 MHz
2) 14.250 MHz
3) 21.355 MHz
4) 28.510 MHz

FUN!

John Edwards WB21BE
78,56 86th S tree t
Glendale NY 11385

OXing! Some ceurt a passion , others call n an addict ion; many
call it nothing at all and blithely work was and KA6s. Whatever your
personal opinion, It's evident that DXing Is a primary motivat ing
force behind all of amateur rad io. After all, even if you don' t work OX,
chances are il stilt d irect ly affects yOUf oey-to-oa v hamming. (Ever
try to work a f riend in another state on 14.21 07)

When did DXing start? Probably the first time a ham attempted 10
work a station over a distance greater than to his neighbor. legend
has it that the l irst pile-up occu rred th e following day. Want to learn
more? Read on.

44 Good night (abbr.)
47 OX operating technique

(2 words)

Dow,
1 Competitive past ime
2 Mystery signal (abbr.)
3 OX operating trap
4 Rig's output (abbr.)
5 sv-tenc
6 No ise blanker {abbr.)
7 New country journey

11 Greenland prel iK
13 Canad ian Island (abbr.)
17 the list

18 Rare OX makes this
22 Test Item (abbr.)
24 Operating establishment

(abbr.)
25 Turkish prefix
27 Top scorer In OX contest
29 Get on the -r- _
35 Austrian prefix
36 Eight·land state (abbr.)
38 Revilla Gigedo's oreux
39 Radar image
40 Sov iet prefix
42 CW " once more"
45 No good (abbr.)
46 Irish prefix

ELEMENT 1-CROSSWORD PUZZLE
(illust ration 1)

Across

1 Famous DXpedilion island
8 lebanese prefix
9 Prefix of 1 across

10 Japanese rig: rice _
12 Father Moran's count ry
14 Over
15 Greenland-MARS prefix
16 Region 1 continent (abbr.)
19 International radio regula-

to rs (abbr.)
20 Ten, at night, on cyc le's

bottom

21 Greek pretlx
23 OXer's reaction to hearing a

new country
26 Home aTH lor many
28 OSCAR group (abbr.)
30 Morse question mark
31 Egyptian prefix
33 Italian prehK
34 Time when you wa nt a SLs
37 Foreign aSL c learinghouse

(2 words)
41 WARC site
43 Four-land state (abbr.)

3) We are currently eKperiencing solar cy cle:
1) 21
2) 41
3) 610
4) 20

4) t ee-meter oxers have to compete against LORAN generated aRM
to find weak signals. Although this nuisance is now on the way out .
It still pays to know your enemy. Therefore, what is LORAN an
acronym lor?

1) Liq uid OKygen Rad io-And Nitrogen
2) Long Range Navigat ion
3) Low Ocean Radiation Aided Navigation
4) Long Radio Antenna

5) Which country listed below does not have a third-party agreement
with the US government?

1) Cuba
2) Bolivia
3) Israel
4) Belize

6) Who was the first amateur to snag OXCC on e-meters?
1) WB2LWJ
2) W210Z
3) W6AM
4) No amateur has ever worked 100 count ries on 6

7) What phone I requencies are allocated to European (except sovten
amateurs?

1) 3.&3.8 MHz
2) 3.5-4.0 MHz
3) 3.5-3.8 MHz
4) 3.7-3.8 MHz

8) The term "master of ceremonies" (MG), when applied to OXing,
refers to:

1) A OX operator
2) A aSL manager
3) A person in charge of o rganizing a OX list
4) A lid who disrupts a net

Illustration 7.
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With the Yaesu FT·480R ...
TWO METERS COMES ALiVE I

sse activity is flourishing, repeater activity is at an all-time high, and
OSCAR users are breaking records every day. Let the FT-480R step
you up to space-age performance on sse, CW, and FM.

Features

• Coverage of 143.5 - 148.5 MHz (good news for
you MARS operators)

• USB, LS B, CWand FM operation are all built-in

• Four channels of memory, with priority channel
• Two VFOs for unusual repeater splits
• Convenient synthesizersteps: 10Hz. 100Hz. or

1 kHz per step on SSB/CW, 1 kHz, 20 kHz, or
100 kHz per step on FM

• Scanning control from microphone
• Highly effective noise blanker
• Receiver offset luning for following Doppler­

shifted signals
• SAT switch allows shifting of transmit frequency

during OSCAR operation (many rigs cannot
aSY on TX)

• 30 watts DC input on FM/CW, 30 watts PEP in­
put on SSB, HI/LOW power selection on FM
and CW

• Built-in tone burst generator

• Bright LED signal strength/relative power output
level meter

• Easy-to-read fluorescent display of operating
frequency and memory channel

• Front panel switch for zeroing synthesizer to
convenient step when changing modes from
SSB/CW to FM

• Requires 13.8 VDC, negative ground

Available Options:

FP-80 AC Power Supply
FTS-64E Synthesized CTCSS/Burst Encoder

Price and specifications subject to change
without notice or obligation

Did You Know . , ,
Yaesu now has a crystal-eontrol1ed
220 MHz FM rig - The FT-1 27

\7&§@(1D \ifil
The radio. 'v 7080

YAESU ELECTRONICS CORP., 685t Walthan Way, Pararnoon~ CA 9On3 • (213) 633 4007
YAESU ELECTRONICS E..tern Service Ctr.,9812 Prlnceton~lendale Rd.,Cinclnnatl,OH 45246
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should like to alter some 01 my
observations and experiences,

After failing the General class
exam three t imes, I was sorely
tempted to buy a copy of The
Flns l Exsm. All thai prevented
me was the fact that the publica­
tion was unavailable. All stores
and matt-order companies were
so ld ou t and had no idea when
new cop ies wou ld be available,
sin ce a revision was In the works
due to new FCC exams.

Why was I so tempted? Here's
why:The second time I fail ed the
teet. I went home and wrote
down the gist 01 every question I
could remember from the test. I
came up with 47 out of SO. Istill
fa iled ! My contention, and my
biggest complaint , is I failed
simply because I had no way of
knowing which answers were
wrong1Since the FCC examiner
will not allow applicants to see
their corrected tests, I think I
kept missing the same 14 quee­
t lons !

When I finally passed this
week, I missed 9, but I sure
couldn't tell you which 5 ques­
tions I finally answered correct­
ly! I guess I was lucky to pass at
all, but since I was g iven the ex­
act same exam every time, may­
be I just finally eliminated all the
wrong answers on the " guess"
quest ions. (Four possible an­
swers, four attempts; the law of
averages caught up with me.)

I'm sure that some will say
that since I had managed to re­
member most ott be questions, I
should have been able to re­
search the correct answers, but
the FCC " trick," or wha t I con­
sldered to be vaguely worded
questions, defied resea rch . I
asked my husband (a long·tlme
electron ics and rad io hobbyist),
Advanced class hams, and even
my br other- In-law, who just
spent lour years working com­
mun lcatlons In the Navy, and
could come up with no answers.
I am not an erectrcnrc-mincec
whiz kid, and I guess I'm JUSI
lucky the General exam Is most­
ly rules, regulat ions, and prop­
aga t ion. Otherwise I wou ld be a
Novice for lite.

I know that there are ama­
teurs who have no use for the
"social" operators, but I am
proud to be a rad io amateur,and
though I have great respect for
anyone holding an amateur II·
cen se (especially Advanced and
Extras), I fee l that I am, In my
own " social" way, contributing
to the " advancement 01skills In

I

FINALLY PASSED

PASS THE WORD

'----__I

Fred Heisler KSFH
New Orleans LA

Lloyd Colvin W6KG
Iris Colvin W6QL
Castro Valley CA

I'm sure that by this time ev­
eryone is tired of reading letters
about FCC exams and Dick
Bash, but II you will permit me, I

We departed Cali forni a on 1
OCtober, 1980, and flew directly
to Athens, Greece. The next 10
days were spent c learing cue­
tom s and obta in ing our li­
censes.

It was only through the ellort s
of SV1JG and SVIJAA that we
got our licenses that fast. Any­
one going to Greece should ap­
ply at least 2 months before arrt­
val.

We got on the air from Crete
Island as W6KGISV9 on 12 OClo­
ber and by 26 October we had
9500 a so s, hal f phone and half
CWoWe worked stations in 142
countries and were on all bands
permitted In Greece,

160 meters is not permitted
yet for use by Greek amateurs.
Operation on 40 meters Is urn­
ited to 7000 kHz through 7100
kHz, and on 80 meters to 3,500
kHz through 3,600 kHz. We were
on 48 hours in the CO Wor ld­
Wide phone contest and made
the highest score for Crete.

The tourist business is a mao
jar industry in Greece, and, as a
result , all of the islands have
greal numbers 01 hotels and ev­
eryone in the hotels and shops
speaks EngUSh.

We try to use Lloyd 's call in
one country and Iris's call in the
next. From here, we go to
Ahodes Island in the Dcoeca­
nese and will use Iris's call there
as W6aUSV5.

We expect to be on the air at­
most continuously lor 6 months
-please pass the word to every·
one.

are oto-trmere! You'll not ice that
the FCC exam says nothing
about tact , diplomacy, etc., In
operating!

Amateur radio Is something
that is learned by doing, not
memorizing. If you have to mem­
orize to pass the test , so what!
Your real learning begins the
moment you first press a trans­
mit swi tch.

I

I__----J

IHORDES OF LIDS

Yes, I suppose a person could
pass an FAA written exam by
memorizat ion. But if a person
memorized the 600 questions,
surely he would have some un·
derstanding of what the FAA re­
qu ires an airman to know.

But there is one more thing to
consider. An applicant for an
FAA written test has to produce
evidence, a certi f icate or state­
ment from a flight or ground
school instructor that the eocn­
can t has undergone a course 01
Instruction preparing him lor the
exam to be taken. This pre­
cludes an ai rman from simply
memorizing the test guide, and
then taking the FAA wr itten test.

I hold a commerci al pilafs li­
cense with muttl-enqtne, land,
and Instrument rat ings.

Sheldon Daitch WA4MZZ
Greenville NC

I would like 10 comment on
certai n readers' reactions to
Dick Bash 's interview in 73: How
soon we lorget! Anyone who re­
members the old (sman-tormat.
bteck-coven ARRL License
Manual will recogn ize Bash's
book as approximately t he
same thing only with more accu­
rate quesncnszenswers. I don't
remember anyone laking the
League to task for publi shing
the old-format Manual (not to be
confused wi th the new one
which might teach theory but
does nothing to help you pass
the test). And, what of those
"schools" that drill you on ques­
tions and answers so you can
pick up a First Phone? I've met
graduates of these "schools"
that barely know the difference
between ac and de!

I, li ke most who took the ex­
tra, noliced Ihat technical corn­
petence alone would not get you
a passing grade-you needed to
know how to interpret the con­
fusing semantics of the test
questions.

As for the fears that the Bash
approach 01 licensing will pro­
duce hordes of lids, I would li ke
to have those of you who feel
this way tune in to the average
OX pile-upon the low end of 20m
phone. And a lot of these guys

I

BASH VS. FAA

The letters in reply to the Sep­
tember art icle on Dick Bash indi­
cate there are many cnterent
views on the propriety 01 his
publishing the Questions and
answers to the various amateur
rad io tests.

It Is interesting to note thai at
least two readers had ccmcerj­
sons with the FAA written tests.
and I ag ree In principle with Mr.
Remonl and his opi nion, " You
must literally learn the lest" In
order to pass them.

Mr. Hauser, however, has net
done his homework regarding
manuals on the FAA written
tests. I've identi f ied at least 16
written test guides published by
the FAA itself. These lest guides
cover the pilot wr itten tests from
private pilot 10 airplane trans­
port rat ings, the instrument and
instructor ratings. plus flight
engineer and navigator ratings.

Most of the later FAA written
test guides are formatted very
similar to the ac tual written
tests, with Ihe subject areas cor­
responding 10 those on the test,
including questions that may
even be word for word with the
actual test questions, even to
the lour multiple-choice an­
swers.

On the last FAA written test
that I took, the commercial pil ot
exam, I believe that 32 of the 60
questions on the test were iden­
tical to the ones In the study
guide. But bear in mind thai the
FAA has a slight ly dillerent ap­
proach to their written tests. The
actual test booklet has , in the
case of commercial pilot, 600
quest ions, but the test useu has
only 60 questions, and the test
sheet given to the applicant indl·
cates which of the questions the
applicant must answer.

The FAA written test guides
do not have the answers Indl·
cetec. but at least two aviation
ground school operations have
publ ished answers and explana­
tions In booklets available to the
public. In addition, any pilot
wishing to t a ke weekend
" cram" courses for an exam can
lind them within easy driving
distance almost any weekend.

'-- II
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ISOPOlE
144JR

ISOPOlE
220JR
539.95

MAST NOT
SUPPLIED

Brings you the
Breakthrough!

- /t-tH -
+ H-H H-fr-----l" !

vi
..~

The Isc Pole is bui ld ing a strong reputation for quality in design and superi­
or performance. The IsoPale's acceptance has already compelled another
large antenna producer to make a major design modification to his most
popular VHF Base Station antenna. Innovative lscPole conical sleeve de­
couplers (pat. pend.) offer many new design advantages.

All IsoPole antennas yie ld the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decouplinq results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird 's roost wi th an inev itable "fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VH F
base station antenna. This means no loss of power output f rom one end of the
band to the other, when used with SWR protected solid state transceivers.
Typical SWR is 1.4 to 1 or better across the entire band!

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.

Outstanding mechanical design makes the IsoPole the only logical cho ice
for a VHF base station antenna. A standard 50 Ohm SO-239 connector is
recessed within the base sleeve (fully weather protected). With the IsoPole.
you will not experience aggravating deviat ion in SWR wi th ch anges in weath­
er. The impedance matching network is weathe r sealed and designed for
maximum legal power. The insulatinq material offers superb strength and
dielectric properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys . The aerodynam ic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast which is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will
typica lly operate at least + 2 MHz outside the respective ham band without
re-tun ing . However, by simple length adjustment. the IsoPoles can be tuned
over a wider range outside the ham bands.

Our competitors have reacted to the IsoPole, maybe you should too!
Order your IsoPol e or IsoPol e Jr. today from your favorite Amateur Radio
Distributor. For more information on other exci ting AEA products, contact
Advanced Electronic Applica­
tions. Inc.. PO. Box 2160.
Lynnwood. WA 98036.
Call 206/775-7373

•

MORE PERFORMANCE FOR YOUR DOLlAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS ...

L

ISOPOlE 144
$49.95

ISOPOLE220
$44.95

MASTNOT
SUPPLIED

L
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NEW PRODUCTS

The FT·4B()R two-meter SSBJCWIFM transceiver.

NEW AUTOMATIC
ANTENNA TUNER

A new automatic antenna
tu ner for use with amateur, com­
mercial, and government com­
munications systems has been
introduced by the J . W. Miller
Division 01 Bellindusiries.

Au to-Track Model AT2500 an­
lenna tuners can handle power
in excess of 2500 Watts PEP
over a frequency range con­
tinuous from 3 to 30 MHz.
Average automatic tune-up lime
is 15 seconds.

Front panel swttcn posltions
permit the use of three coaxial
antenna outputs, one long-wire
antenna, and one coaxial tuner
bypass. Impedance is 10-300
Ohms. A direct-reading swr
meier on the front panel Is cali­
brated from 1:1 to infinity.

The panel meter displays rms
power with continuous carr ier
and automatically d isplays
peak when in the sse mode in
ranges of 0-250 Watts and
0-2500 Walts.

Additional information may
be obtained from Curt Hen ius, J .
W. Miller Division of Bell sn­
dustries, 19070 Reyes Avenue.
Compton CA 90224. Reader Ser­
vice number 483.

n -480R TWO·METER
SSBICWIFM TRANSCEIVER

Yaesu's n -480R is a compact
SSBiCWIFM transceiver for the
two-meter operator. Rated at
ao-wetts PEP input on SSB,
3O-Watls de input on CW and
FM, the n-480R covers 143.5­
148.5 MHz, with two vfos provid·

Ing coverage of repeaters not
using the standard + 600-kHz
split which is bunt Into the set.
The microcomputer circuitry
buill into the n -480R allows
ease of operation. For example,
when tuning on SSBlCW, the Ire­
quency synthesizer automatt­
cally tunes at 10 Hz, 100 Hz, or 1
kHz per step (three rates avail­
able), or 1 kHz, 20 kHz, and 100
kHz per step on FM . At the flick
of a switch, you can zero the
display to an even-channel step
(when switching from SSB to
FM), thus avoiding the nuisance
of being a few hundred Hertz
away from a " standard" chan­
nel when changing modes.

The rig has four memories
with priority channel operation,
scanning from the microphone,
a noise blanker. highllow power
select ion on CWIFM, and provi­
sion for changing frequency duro
ing transm ission. A matching
externa l power supply, the
FP.oo, is available for ac opere­
tion.

For further information, write
Yaesu Electronics Corporation,
15954 Downey Ave., PO Box 498,
Paramount CA 90723. Reader
Service number 482.

THE 1730 PRESENTATION
MODEL CLOCK

Benjamin Michael Industries,
tnc., has announced the addi­
t ion of the 1730 Presentation
Model clock to its line of quartz
digital timepieces. The 1730 will
be of particular interest to those
involved in the aviation or com­
munications industries where

both local and Greenwich Mean
Time (Zulu) is needed.

The 1730 is a wall or desk
piece which contains two inde­
pend ent digital electronic clock
movements. Greenwich Mean
Time is displayed in the proper
za.nour military time form at
while local time is slmuttane­
ously presented in a t z-nour tor­
mat with amlpm indicators.
Both large displays are of the
LCO type for easy vieWing and
low power consumption. The
1730 features quartz-crystal ac­
cu racy along with one year of
operation on a single. standard
penlight battery . The clock
comes in a solid walnut case;
the face plate is gold anodized,
brushed aluminum.

For mor e information, con­
t ac t Benjamin Michael In­
dustries , Inc., 65 East Pa latine
Road, Prospect He ights IL
60070. Reader Service number
480.

NEW TEN·TEC DUMMY LOAD
IS AIR COOLED

A new rf dummy load from
Ten-Tee is air cooled for clean.

easy use around the shack in
testing and alignment. It is rated
at 300 Walts fo r 30 seconds. A
derating curve is included for us­
ing the dummy load over periods
of time up to a s-mfnute max­
imum.

Vswr is 1.1 :1 maximum from
0-30 MHz and 1.5:1 maximum
from 30-150 MHz.

The Model 209 weighs V2
pound and is housed in a 1'/.o "H
x 2V. "W x 6'/.0 "0 aluminum en­
Closure that is perforated with
wide slots for free air flow and
dark-painted for more et rectlve
heat dissipation. An 50-239 coax
connector is built in for conve­
nient installation.

For more information, con­
tact Ten-Tee. Inc.• Highway 411
East, Sevierville TN 37862.

NEW HAMTRONICS KITS

Harntromcs! has announced
a new singl6-Channel UHF FM
exciter called the model T451 .
Pallernecl alter the T450 exciter,
the new unit is rated at 2-Walts
continuous output and is con­
tained on a 3 x 5V, inch PC

Continued on page 120

A Bel/Industries antenna tuner.
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The Crown Microproducts ROM·116 RTTY Intertace and Operating
System. Continued on page 65

age of incoming data, and th is
brings us to one of the most fas­
cinating features of the
AOM-116.

When you in itialize the
system for the first time during
an operating session, you are
asked to enter a sercet code.
This can be a word, a number, or
any combination thereof. Now
suppose you leave the shack
someday, with your equipment
turned on and tuned to 14.100
MHz. If anyone transmits OST,
your call, or your eercer code on
this frequency, the received text
will be wrillen to cassette,
fOllowing the receipt of four Ns.
The system will ignore any other
activity that takes place on that
frequency. But wait, it gets bet­
ter! If someone sends your
selcal code and the leiters ZM,
your system will switch over to
transmit, ON 10 if necessary,
and send whatever you have
typed into the general·purpose
buller. "ZO" will send 10 lines of
" quick brown fox," "ZW" will
send " WAU" , and " zy" will send
10 lines of " AYAY". Pretty im­
pressive! When you come home,
play back the tape and see what
your friends (or enemies) have
sent you. It doesn't take too ac­
t ive an imagination to think of
all tne fun you can have with
this,

At this point you probably are
worried about hooking up all
this glorious luxury. Surprising·
Iy, it doesn't take long at all. I do
encourage anyone hooking up
this system for Ihe first time 10
read the manual very carefully.
The manual is very complete
and well written; nothing is left
to chance. Although my expert­
ence with microcomputers and
ATTY gear was somewhat lim­
ited at the time, I had no difll­
cuttfes hooking up the various
con trol cables, Everything went
smoothly and worked the first
time. Once you have had Ihe
system lor a while, you might
want to examine the back sec­
t ion of t he manual and tryout
some 01 the goodies that can be
done with the AOM-116. Modem
operation, TA5-80 as a host
computer, and operation on
time-sharing systems are just
some of the things that are poe­
sible.

While the forte of the ADM·
116 is ATTY, it comes with a
pretty sophisticated CW pro­
gram as well. Received copy
was acceptable, but to quote

ROM-116 accomplishes every'
thing under software control.
Each of the many functions that
this unit performs is selected by
typing a code into the keyboard.
All commands use a shift and a
character, so it is unlikely you'lI
tell it to do something by eccr­
dent.lf you enter a shift T, for ex­
ample, the computer will turn on
the transmitter, send a CW 10,
and then send anything you
have typed into the tex t buffer.
Shift K will accomplish the
same thing, only a CW 10will not
be sent unless it has been ten
minutes since the last 10. This
thing even keeps you legal1

All the other functions of the
ROM-116 are accessed in the
same manner. like many other
products in our digi tal age,
you'll have to commit the corn ­
mane codes to memory or else
use a cheat sheet that tells you
what to enter for a particular
funct ion. At first , you might wish
t hat separate sw itches had
been used for each function, but
as you grow accustomed to the
system, YOU'll be thankful the
ROM · 116 uses th e d i rect
keyboard entry system for all
commands.

With this system, ycu'H have
plenty of commands! The pro­
gram allows for three memory
buffers. If you have a 16K
TA5-80, the main text buffer will
hold about 7,000 characters. A
general-purpose buffer for brag
tapes, c as, and anything else
you send frequent ly holds ap­
proximately 2500 characters.
Finally, there is a callsign buffer
that will hold up to 140 cnarac­
ters. All these memories are
held in the computer, not on
tape, so you don't have to go
through a complicated loading
procedure every time you want
to send the contents of a par­
ticular buffer. If you program all
the pertinent details about your
station into the brag-tape buffer,
you can send that information at
any point in the text by typing
"shift Coo. Natu rally, while that
bu ller is being sent, you can
continue typing into the main
text buffer. As soon as all the ln.
formation in the braq-tepe buf­
fer is sent, the system will send
whatever else you've typed In.
The callsign buffer works the
same way. Anyone who has
used a cassette-tape lash-up to
store messages will quickly ap­
preciate this ease of operation!

You can, however, use the
TR5-80 cassette tape recorder
for simple and dependable stor-

ROM·1 16 and Ihe AOM·116 to
yourTA5-80, and you will be very
close to RTTY heaven. The
capabilities of the system are at­
most unbelievable; it appears to
incorporate every feature the
avid RTTY operator could de­
sire, yet it is not a complicated
system to operate.

like many Rny systems wit h
video displays. the ROM-116
operates with a split-screen sys­
tem. Received text is displayed
on the top half of the monitor,
and a message can be pre-typed
in the advanced typing mode on
the bottom portion. On the righl
side of the screen is a contin­
uous display of program status,
lett ing you know whether you
are In the receive or transmit
mode, in the ASCII or Baudot
mode, baud rate, line printer
on/olf, and a host of other infor­
mational items. A quick glance
at the status display will reas­
sure you that everything is doing
what it's supposed to be doing
(or it will wam you that it's not1).
Also displayed on-screen is the
date and time. This information
is simply entered via the key·
board whenever you power-up
the system. The date and the
correct time will then appear on
the screen, and each time the
system automatically rndenn­
fies, the date and the correct
time will be transmitted. A nice
touch!

If you look at the picture for
more than a second, you 'll teat­
ize that the ROM·116 has only
one switch: the power on/off
switch. That' s right, friends, the

CROWN MI CRO PRODUCTS
ROM·116 RnY INTERFACE
AND OPERATING SYSTEM

There are many changes and
technical improvements laking
place in amateur radio these
days, and some of the most pro­
found changes are in the field of
raotctetetvoe (RnY). One could
say thai the electronic revolu­
tion is taking place a little late in
RnY. but there can be no ques­
tion about it ; it is taking place.
The noise and aggravation of
mechanical AnY gear has kept
many hams from Irying out this
fascinating mode, but it is time
10 reexamine the situation. Elec­
tronic technology is arriving in
torce, and there are several
manufacturers producing toter­
Iy silent ATTY equipment that
either incorporates a microcom­
puter on board or interfaces
with one of the popular micro­
computers such as the Apple,
TA5-80, Pet, etc. There are many
advantages other than silent op­
eration, however, and the Crown
Microproducts AOM·1 16 ATTY
interface and operating system
is a perfect example of what can
be done with a microcomputer.
With no further delay, let's ex­
amine this system and find out
how easy and, indeed, how
much fun RTTY operation can
be.

The ROM·116 is an interface
board and computer program
that allows a TRS·80 rnrcrccom­
puter 10 operate as a computer­
ized solid-slate teletype mao
chine. You connect a trans­
ceiver and demodulator to the

REVIEW
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Asuperb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

_ --'MOdIlI 6610 8 600 MHz F' IIQ"eocy Co,,01I1'(sl . "' ssem b l..d @ $129 00 lIach $ _

,--------------------------------------------------~Sabtromcs International, fnc., 5709 N 50th Street. Tampa, FL 33610, (813) 623-2631.
Pilla se s eod me the follOWIng
_--'MOCl e l 60008 1 G Hz F,eCl"eo cy Co"ole '(s). Assembled@$19900 eaCh$ _

S hip pinl/ and ha nd linl/ . $6 00 pe ' "oil ' _ $::====
10% llllpOII! 'Of C .O.D o ,d e,. .. . .. S
FIO" d . ,e lldeofSlldCl I'llio S.'es Ta x $

1100;10." 0 check 0 monllY orOIl' . (.....0 .. ' '''0 10 Th'lIe ..e llk s 10 ' pelto oai o; heckl'O Cillar .)
Ch a 'l/e : 0 Visa 0 MaSle, Clla'l/e
"'ccol,lnt No Exp Da lll _

Na me _

...d d'IIU _

Ci ty State ZIP _

'U 5 OO ly . Caoada $ 1 ~; OlillfSlIlIS a lf mail $2 5 .00~ J

BRIEF SPECIFICATIONS:
F req uency Range: 10 Hz to 1 GHz
(ModeI8OOOB), IO Hzto 600 MHz
(Model 86IOB); Timeba se :
Frequency: 10 MHz, Stability: ± 1
ppm (20 to 40CO,), Aging Rate: < 1
ppm/year; Sen sit ivity (adjustable);
Input A< 15 mV to 100 MHz, Inpu t B
< 30 mV, 100 MHz to 1 GHz (Model
8OOOB), < 30 mV, 100 MHz to 600
MHz (Model 8610B); Gate Times: .l
sec., 1 sec., 10 sec.: Resolution: 0.1
Hz to 10M Hz. 1 Hz to 100 MHz. 10 Hz
to 1 GHz; D isplay: 9-digit LED 0.4";
Power Requirements : 4.5 to 6.5
VDC (4 C-cells) or optional AC
adapter; Dimen sion s: S"wide X 6.5"
deep X 3" high (203 X 165 X 76 nun),
1.3 pounds (590 g) excluding battery.

Making Performance Affordable

sabt!;et!s§ lid

Three selectable gate times pro­
vide the measurement speed you need
- and greater resolution. The resolu­
tion is further enhanced by our count­
er's 9-digit display.

Like the 8OOOB, Sabtronics'
8610B is a high-quality precision fre ­
quencycounter. It features only 4 Ie's,
and offers a frequency range up to 600
Megahertz.

The cases of both counters are
high strength impact-resistant ABS
plastic. Elegant but very rugged.
Sabtronics doesn't believe in skimping
on the high qualit y construction that
brings excellent performance. But
we're not about to charge a high price
just because we could get it!

Send in the coupon and order
your ne w frequency counter now.
Credit card holders may call.

~ ,

The truth is, our 80008
1Gigahertz is an excellent counter. In
fact. it's preferred by many engineers.
technicians. and electronic enthus­
iasts. Not a single competitor on the
market today can surpass our price/
performance ratio.

And we 've deliberately ke pt our
prices down. First. we've refused to
join everybody else in their high mark
ups. Instead of "charge what the mar­
ket will bear." for us it's "charge a fair
price." Second. we sell what we man­
ufacture, directly to you. So extra
costs of extra steps are automatically
eliminated. Third. we have to build a
lot of frequency counters to meet the
demand. Because we do sell so many.
we don't have to charge a high price to
make a profit.

And about quality ...
Sabtronics frequency counters always
have the most innovative features
available. For example. our 8000B
1 Gigahertz Frequency Co unter has a 10
Megahertz precision crystal timebase.
But most important, the 8OOOB. using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. T he three-stage differential
am plifie r IC makes this pos sible . Al­
together. the 8000B uses only 6 IC's.
making the chance of failure virtually
none xiste nt.
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---SCR1000VHF SCR4000UHF----
'l~ Ul'U 'U/a,nt a, ?"4nta4tie "if:epea,te't l''t .tin'

S{f4tem - t;l' 'U/u' t~e ?"ine4t

tJo 'U/U' Spec eomm!

SPECTRUMt?---.t ~""~.. :l?..... Z>..t<. 1_~ 1.-"~!fliijJ
180 U.l y w arrantv If!i:. rf/

Ca ll Of wfl/ e today and get the details ' Expor t Orders - Contact our In ternatIOnal Dept.

1055 W. Germantown Pk., Dept. S
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PCL300 30 WI.
Base Station

~---~ -- ..- ---------- -"',.,,- ------------ ----.
• & ,1'-. " "'C Po .. ... SuWly
• Franl Panel Slalus Indic ator lIghlS
• Opl>onai Rc.. $<;an''' ''9 Functoo n "'. .. ,Iable

PC L250 30 WI.
Mobile Unit

· "Super Rugged" Hou sing

Solid 'II" Thk. Aircraft Aluminum !

. 6 channels .
• 0.35 uV Rc...-
_ 8 Pole Cryste. Fit, .

• Beaul' !ul Audlo_RX .. Tll.
• Pfovision for CTess.
• 'o'er}' ReaSOl\Able Price'

--COMMERCIAL MOBILE &---......
~ BASE TRANSCEIIIERS
~ Spa eOfflffl 7)~tut.at~_ic4tioH4LUte"

136-174 MHz 220·240MHz(e-.-tE_ .."" ._)

'le<m....,

• FCC TYPE ACCEPTED-PARTS 21,81,90"

Control Board

TTC100 Touchlon.

SCT110 VHF Xmtr/Exclter Board
• 70' 10 WIS O" ' D'" ' 00 ' , [),.I, C. cle'
• Int.n, te V5WR D' ool
• T, ,,e I'M 10' exc aud 'o d"ahty
• !>Ie .... DeI 'gn-IDec,!,ca lly 1o, conl,n"ous ,Pt ,

s.,.,c.,
• Ve,y 10 .... ,n .... n"e no, se
• 5D"'io,,. - 70 d B Ma,mo n,cs - 60 dB
• W,tn 0005% . ,a l
• 8 A·, O:lO WI. Amp tM>.rd & H. al Sin• • 3 sec L P

F,n", 0\ rei p.... , . senlQ<

• JOogfI ON,3doglf OFF control oIa SIngle repeIIllI' !unc-
I'Of' .Or. lopl,onall2 funcUOf's l2 d'II'ts ONIOFF.,ae lll

• Can be used lo pull ,n a rel. y, "'lIger log,e , etc
• Ty p,ca ll, us ftCI to' Rpt , ONI()FF , HULO Pw' .

P l ON'OFF. Patc" Inn,b,t lR",e!. e re
• St able , ant, -!als ,ng des,gn s s l,m,t o n access
• For Add 'i Func loOAl S)-Add a '" po.,' ,a l rrc: Boa ' d

Fl·&

ID1000 Automatic Base
Station CW Identifier SCT110 Transmitter Assembly

• SCTll 0 mPunled ,n sn ,e lOed ho"s ,ng
• S.me.1 uSed Dn 5CR1000
• Com ple lely u smbld. ",' F,T, c. ",. 50239 eonn.

• For Repeater l . Base Kml," ... etc • 7. '00130 Wt un, t
• Fully Aulomatoe 10 I,m,ng &. ,m1l ~ t'J"'1I

• eon""",enl Front Panel Cont,ols Many Del" •e ~"J SCT410 UHF Transm itter Bd. or Assy.
Featu' es ' "e~ .5,m,la' to SCTI '0 8 _IOWII

• AC 0 ' DC powered ~_=.J{ • A.all "" 0( "" 0 05-11 SupetHIgftSt.bIlltyCry....1
. Eu y lo ,ns ta ll' 19 Rac~Mounl ;,.,.,. . o..c..o-..
• Reas.onaDle P!'oee' As~ !O( Data $tIeel . 8 .01.-.40 :lO W, min , UHF Amp 8<1.' H.al Sink.

FL·6 Rcvr Front-End Preselector
. 6 Hi Q R_tor. with l~NoOMT.....151or Amp (2M ..

220 MHz)..

II Provid•• lr• ..-odoul rfljKlioI'l 01 ··ou t·of·be nd" sl;ne ' ,
wlout tllto "",,.llo..! Can o llen De "sed inslead o! Illfge ,
expens'~e c.a~,ty !,ll"'S

• htremely hol'I,,!,,1.1 . ,te. w"h ......ny M.1by \1 M!' t,.nsm,t·
..S to "l;lle ' "OI.II"' IhltSe 'ou t-ol·band· s,gna ls

• \lol1age Gam: ape 10 dB
. SeIeC" . ,' y: - 10 dB fi t 2 0 MHz; - 60 dB ~ t 6 MMz

lIyDI

PSM,1 Repeater Power Supply Mod Kit
• For SCR·fOOQ or SCR-4QOO

~.r. Replaces Darllnglon Pan T'--/O( ,mprov«/

t\el! ~'abllrt'l
~ . Inc ludes ne..... ov!!<VOltage "C<QWDa," sh"l·

<:Iown CIrCUit
• COmDiele kn, w'a.-nbled PC boan::l , 519.50

.. 12.50 5H.

10250 CW 10 & Audio Miller Board
• Ad lus table 10 tone . s~, le.e(. tom'''11 cyCle
• • Inpu t AI' ~ ..er & locai M,c amp

• COR rnput -\ ,m" " 0I11 corcu'"
• CMOS log'C, PROM memory-250 b'l S/cnanne l
• UP 10. d,tlerenl 10 c" annels '
• Many 0111ef tea lures FactOf'! Programmed

Tt'IIS1' II '. Prorusion.' "Comm. rei.' G,lId." Units_DesignH for Ert,eme Ellrironm.",s ( - 30 to -+ 60 " c).
All equipment assembled & tested. For 2M, 220 MHz & New 450 MHz!

SPEC COMM REPEATER BOARDS 6- SUB·ASSEMBLIES

RPCM Board

SCR450
BOARD

• WIQe d.nam,c ,a"!le' Red uces O1oe"oao lie
l enH and 1M
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Crys tal ,
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• Same as us.,d on SC R1000
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AI' GAIN POT. etc
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• o<sc"m,n.ato< -\~,ahOn M1I OulPU ts a
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SCA100 VHF Receiver Board
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• Pr"" ,"es a ll Das,e autop.tcn ' unC"Of'S
• 3 0<11" Access. 1 Au. 0ni01< func.."". AuCIoO

AGC. Bu,II-o " T,mers. ere
• Oi l Infl,D ,t bd a ls o a.a ,lable
• Wm ..caillor dela,ls and a lIata s"eel

• Used ....,SCAP boan::110 Drov;de "'Re_ H Palch"
an d l llnd·L,ne COnl'OI of Repea ter

• Includ.,s land hn., ' an s we""Q' corcu,I' ~

COMMUNICATIONS CORP. S.nd 'or

Del. Sheels!

-----------Norristown. PA 19401 • (2 15) 631-1710 ,
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DwiBht £rne5t KA2CNN/AAR2DE
Sandra Kynes·frnesl KA2DBW
223 West 21s1 Street, #4H
New YOfk NY 10011

Winter Olympics Torch Run
- a one-year perspective

Editor's Note: In the Mey, 1980, CST, one participant's ylew W8$ presented 01 amateur radio', part In the Winter Olympics Torch Relay
Run. DU8, In part, to more detailed explanations of the project's complexity and the many amateurs' responsibilities, we believe the story
presented here lends a dllferent perspective to and perhaps bettef captures the spirit of InvolYement of all those who had a hand in this
historic event.

Photo A. The beginning amateur operat ing contingent in Yorktown poses for the obliga­
tory group shot. Standing from left: W1 RM, WA3PZO, KB3HF, KA2DBW, WB1ADL (on
right); kneeling from left: WB3HWZ, K2A MU, KA2CNN, WB3EOU, WB3LCC, WA2DHF,
WBZVUK, KZA V.

A m ateu r rad io m ade
im po rtant co ntr ib u­

tio ns last year to the Olym­
pic effort at lake Placid.

A great deal of traffi c
handling a nd commemora­
tive operating took place
with the Winter Olympic

Radio Amateur Network
(W O RAN) and its station,
WIJRA N . Amateu rs also
performed admirabl y dur-

Ing the W inter Olympic
Torch Relay Run.

We were among the ama­
teur operators who were
chosen to accompany the
Olvrnptc Torch from Lang­
ley AFB to Lake Placid be­
tween January 31 and Feb­
rua ry 8. There were over
1,000 miles and nine days of
extraordina ry operating,
m o stl y on VHF. It de­
manded all the skill and
combined experience we
had in contesting, traffic
handling, and high-speed
tactical communications . It
was something none of us
w ill ever forget , and some­
t hing the enti re amateur
community can be proud
of .

Earl y in 1979, the Lake
Placid Olympic O rganiz ing
Com m ittee (LPOOC) ap­
proached the ARRL. They
needed experienced com­
mun icators to provide rel i­
able communication for
the veh icles involved in the
Torch Rel ay Run. The Run
had been o rganized , in an
attempt to publicize the
com ing of the O lympics to
th e US and to l ak e Placid ,
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Litera ll y scores of amateurs and their famil ies a long our route helped in various support capacit ies,
perform ing tasks ranging from repair o f broken rigs to transportat ion o f emissary runners from place
to place, to donations 01 equipment lor our temporary use, to re lay from VHF to HF to maintain ou r
contact wit h WOR AN and Link Nixon in Lake Placid. Although it would be imposs ible to acknowledge
all of those who played important ro les in this effort, here are the call s of many without whom the
traveling learn wou ld have been isolated and crippled .

Maryland, Delaware, District of Columbia
K3AHB W3BCN KA3BKW WA3BPC W3E NL W3FA K3HBP
WB3FOE WB3GXD WA3HOX W3JAC W3KDD W3NFS WB3ENF
K3RA K3RKU AE7TI3 W3TCI W3XE K3UA V WA3ABA
WR3AFMJW3RUN WR3ADH
Virginia
WA4CCK N4NK K8LGA WR4AAD W3BBNI4 N4CCF WD4FTK
KA4FVB KA4GAV WB4MAE K4MU W4NTG WA4RBC WB4SHK
WB4UH C K4BKX WR4AFT WR4BBZ WB4DNTlR W4NTG/R K4VYN/R
W4ZAlR
Penn sylvania
WA3AOP N3AYK WB3ELA W3NWA WA3PZO AG3R
and li terally hundreds of other hams , ..
New Jersey
K2ASF K2ASG N2BBL AA2C KA2CHM KA2DQH WB2ZRU
KB2ET N2GJ N2GX AA2H KB2HM WB2HON K2ASF/R
WB2HZR WB2JHN K2JJM AF2L WB2LCC WA2MVO AF2UR
WB2SZ1 WB2TZS K2UL
New York
N2DU N2FU K2GDX W2G H W2GN W2CS WA2AAU
W2HOW WB2JDD WA2JHJ WA2KDE WB2N EA W20DC W1BOO
WB2PID KA20 WB20CJ K2AJN WA2RXQ W2SZ WB3BPU
KB2T K2TR W2TJ WAlUGEJ2 WB2VJC W1VSA WB2CFP
WA2WNI N2YL WA1ZYV/2 WA2ABB WR2ACD WR2ADZ WB2CJS
K2AEJR WR2AFS WR2ALY W2CXX/R WA2CZTIR WB2EASIR W2lWXiR
WB2FNV/R W1KOQIR

73 Magazine · February, 1981 37

Photo B. The early-morning arrival o f the Olympic flame,
during a snowstorm, in a State Department aircraft similar
to A ir Force One, on January 31,1980, at Langley Air Force
Base.

Yo rk City , Baltimore, Phil a­
delphia , Wi lmington. and
so u t he r n C o n nec t ic u t
areas .

The runners numbered
52 -one from ea ch state
p lus one each from the Dis­
trict of Co lumbia and lake
Placid. Evenl y divided be­
tween men a nd women.
they were c hosen from

WA2DHF. The hundreds of
amateurs who provided in­
valua ble suppo rt co mmu­
nicat io ns a long the route
whil e the caravan was in
the ir area are regrettably
too numerous to be men­
tioned . The t rave ling oper­
ators were drawn mostly
from the upstate New York,
northern New Jersey, New

two-lane roads in curving,
h ill y te rr a in , al low ing
vehicles to pa ss a round the
caravan became a prob­
lem. If the to rchbea rers
s t u m b le d, t he enti re
carava n wo uld have to
come to an immediate halt
to avo id running o ve r
the m . Crisp, sha rp- a nd
sec u re - comm unications
clea rly were required. Bad
weathe r had to be a ntic i­
pated-but we were luck y
in this potential problem
a rea .

The o perato rs who were
c hose n to accompan y the
t orchbe a rers and s taff
were se lected o n the basis
of the ir experience in con­
test o pe rat ing (which bore
many simila rities to t he
type of opera ting we would
be underta king), tra ff ic
hand ling, and walkathon­
and marathon-type operat­
ing. It incl uded many with
experience hand ling com­
municat ions for the New
York City Marathon, in­
cl udi ng the communica­
tions coordinato r for that
e vent, Steve Mendelsohn

s a combined publi c rela­
ons and educational ef­
crt . It would be the fi rst
me the genuine O lympic
'arn e, kindl ed in the tern­
le of Hera from the rays of
-e sun in Olympia, Greece,
ad been o n Ame rican soi l
:he earlier Olympic flames
'lsplaved in t hi s country
{ere cere mo nial dupli­
atesj. Ham radio was re­
.arded as the most appro­
uiate source fo r trained
speretors for a number of
easons. not the least of
vhtch was the fac t that
lams, like the athletes, are
.killed amateu rs who sacri­
iced a great dea l of time
md money for the thrill of
aub lic se rvice cont rib u­
:ions a nd competit ion.

It was a tall order to fill.
Ove r 75 people in 11 ve­
'ucle s. some of whi c h
would be as fa r as 100
-mles apa rt, were needed
to keep in touc h constan tly
to coord inate their man y
and va ried act ivities. Each
little town on the Re lay's
ro ute had planned its own
cere mo ny to honor the
pass ing of the torch , and
these ceremonies needed
to be coordina ted with the
scheduling, the program,
and the safety req ui re­
ments of the movi ng ca ra­
van within which the torch­
bea rers were to run. This
coordina t ion would have
been imposs ible thro ugh
any medium other tha n
ham rad io. l unches had to
be found and picked up,
and then the vehicle with
the lunches had to find the
moving caravan ag ai n .
Ham rad io had to deal wit h
scou ti ng fo r fuel , wi th
command and policy com­
mu nications, ve h icul a r
repa irs , re s t-roo m sto p
arrangements, and li aiso n
with state and loca l law en­
fo rcement agencies . li ter­
ally hund reds o f eve nts
each day had to be con­
trolled in a coord ina ted
fash ion.

Sa fe ty communica t ion
was o ur highes t pr iority.
With e leven vehicles on



Ph oto C One of the Chevy Irens-Soort custom vans used
for Ceremonial, Command, and other positions. Having a
fiberglass body, it required our own ground-p lane metallic
base with 19-inch radials attached to the body with duct
rape.

among 0000 applicants on
the basis of personal inter­
views, essays , and their
tu n n i n g ab ility . They
ranged in age from 15 to 54
ee ars o ld . They were orga n­
t i ed into four teams of 13
ru nners each, with two
teams assigned running du­
ty each day and the two
off-duty teams given emis­
sary fun ctions . The emis­
sa ries traveled ahead of
the caravan making public
appearances at churches,
schools , and service and
soc i a l club s, sp e ak i ng
about the Olympic spirit
and the Re lay Run itself .
Official ly, each ru nner ran
between three and f ive
miles each day , but many
frequently ran alongside
the torchbearer o r ran after
we stopped fo r the night.

like the hams, the run­
ners made the effort re­
qui red for the run at thei r
own expense, rece ivi ng
on ly a uniform , meals, and
lodging for the duration of
the run and of the O lym­
pics. Additiona lly, and per­
haps most prized, were the
Olympic participation
medals we all received,
along with cert ificates of
appreciation. Runners and
hams alike either took ex­
tended vacation or leaves
of absence from their work

to ta ke part in this rare op­
portunity. Any d istinction
between the two groups
soon faded in view of the
shared exc itement and sac­
rif ice and wa s furth er erod­
ed as the runners watched
the amateurs in operation
and the hams wat ched the
runners in all weather , on
all terrain . be a ri ng t he
torch to l ake Plac id. A
great, solid bond of mutual
respec t devel oped after
on ly a few hours.

Fo ll ow ing personnel se­
lection, there was a period
of discussion and pract ice.
The runn ers got together in
lake Placid in the summe r
of 1979 to pract ice the
technique they would be
using and to get to know
one another better. The
hams were n' t so lucky
where lead time was con­
cerned . After an initial or­
gani zational meeting on
t he hard, co ld f loo r at
Rockefeller Center in M an­
hattan - to whic h many
drove long distances-we
practic ed with a sm al l
group of the runners. Th is
practice was a test of the
last day of the Rel ay Run
from Fort Ticonderoga to
Lake Pl acid on the Albany
East rou te, w ith a day-long
recap and critique over the
weekend of December 8-9.

Th is full-scale test wa s in­
valuable for the technica l
and organizati ona l lessons
we learned there . W ithout
it, we would have been ill­
prepared for the coming
tria l.

We learned that becau se
of the volume of traffic on
the circui ts, we would have
to plan for two nets in si­
multaneous operat ion. We
chose 2 meters due to t he
avai l abi lity of equipment,
although la ter we were to
use n O-M Hz simplex for
part of the operati on. O ne
net wou ld provide a low­
power circui t for internal
ca ravan safety and coor­
dination on simp lex. The
other would provide a ci r­
cuit for the externa l group
o f ve h icles (descr ibe d
b e low) , u sing h ighe r ­
powered rigs and, where
possib le, using repeaters.
Because of the proximity
of the two net s in the same
band, there were, inevita­
bly, problems wi th desen se
and FM sideband noise.

lu ckil y , Di ck Fr ey
WA2AAU joined the pra c­
t ice g rou p at the la st
mi n ute . A com peten t
home-brewer and techn i­
ci an, Dick cons t ru ct ed
solut ions to the desense
and sideband problems in
the short period between
the pract ice and the real
thing . He pl anned and built
a narrow passband filte r ­
a very sharp one-with a
bandpass from 144.250 to
144.450 for use w ith the
low-power int ern a l f re ­
quency tran sceiver . Add i­
tionally, he procu red and
cri tical ly tuned a resonant
cavity set up for use w ith
the external net high-power
transceiver, to notch out
the 144.2-1 44.5 band. In
use for almo st three weeks
under very harsh and de­
mand ing operating cond i­
tions, they performed flaw­
lessly and were the ideal
answer to our probl ems.
W ithout Dick's eff ort, his
advice, ood les of his ow n
equipment (22Q. and z-me­
te r rigs and antenn as), and

his investment in time,
gasoline, and money in th is
effort , it would not have
worked ou t.

Dick 's equipment was
used with two UV3s loaned
from Drake for the event,
bot h of whi ch performed
perfectly in the demanding
environment . Side by side,
both on 2 meters, just l B
inches and 1 % M Hz away
from one anot her, with on­
ly 3 to 4 feet sepa rat ing an­
tennas on the roof of the
vehicle , intermod and de­
sense between the two rigs
was so insignif icant as to
be almost unmeasurable.
We were very pleased with
both Dick 's f ilter setup and
w ith the pe rformance of
t he Drakes. That company
was also generous in the
loaning of a TR7 w it h
mat ch ing vfo and trans­
match for use in our HF
setup, described below.

Other companies also
loaned various items of
equ ipment for our use. Kerr
wood generously loaned
four of the i r new TR­
2400 sy nt hesi zed hand­
ies with chargers, Tempo
came through with four of
their dependable S-l hand­
ies with chargers, and Lar­
sen loaned at least a dozen
quar te r-wave mag-mo unt
antennas fo r 2 meters.
Needless to say. synthe­
sized equipment was t he
o rder of the day, and we all
b rough t along what we
owned if it cou ld be put to
work in the effo rt. l onger­
ran ge v e h ic l es ne eded
SIB-wav e antennas, and
t hey we re su pp lied b y
members o f the team who
owned them . Mobi le r igs
r an ged from Heathk it
2036s to tco rn. vaes u. KDK,
and Tempo equ ipm ent.
O ne Ya esu FT-207R al so
made the tr ip in the hands
of KA2DBW, and in the po­
l ice liaison posi tion it per­
formed flaw lessly on 75%
charge, 200 mw. 15% duty
cycle for B-l0 hours.

The el even ca ravan ve­
h icl es - and their co rre­
spond ing communicat ions
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Pho to D. The arra ngement of the caravan during a prac­
t ice, showing the order o f the veh icles, w ith the torchbear­
ers visible in front of the second (Co mmand) vehicle.

Photo E. From lef t, W A2DHF and KB3H F after about 30
ho urs as net con trols.

posit ions- all had spec i f ic
duties to perform . They
were organized into an in­
ternal and externa l group .
In order of the ir t ravel, the
po lice vehicl e ca me fi rst.
(We called it " PO" on t he
ai r; although we identif ied
every te n minu tes, the ci r­
cuit wa s so busy t hat we re­
fe rred to vehicle designa­
tio ns rather than ca llsigns.)
Usuall y PO was a state po­
lice car in w hi ch o ne o f our
team mem bers was placed
to provide l iai son between
the ca rava n and the state
police and . th rough t heir
com municat ions sys tem ,
usually w ith local jurisd ic­
t ions, also . This vehicle
c hanged peri odic al ly . o f
course, not only at sta te or
ba rracks boundarie s, but
also as d ifferen t patro lmen
were reli eved, since our
ho urs far o utl asted their
shi fts . This fac t , and their
prohibit io n against the in­
stal lat io n of any electroni c
gea r not under thei r con­
tro l. requ ired the use of an
o p wi th an HI. In so m e
states. getting the sta te po­
l ice to agree to ou r pl ace­
ment of an o p in t heir ve­
hicl es w as l i ke pulli ng
teeth But for bo th the
li a i so n fu ncti o n -in di s­
pen sable in itself - and for
safety reasons, i t was a re­
qui rement o f the Di rec to r
of the Ru n and , ult imatel y,
every ju risdict ion agreed

Usual ly, the vehicle be­
hind PO was the Pace ve­
hicl e. Its personnel were re­
spo nsib le for keeping the
pace for the very t ight
sched u le under wh ich we
w ere o perat ing and fo r
nav igating the cou rse fro m
a det ailed computer prin t­
out. A lthough the runner
set the pace, the personnel
in t his vehicl e co uld sug­
gest, th ro ugh their PA sys­
tem. tha t the runner pick
up the pace or slow it
dow n . They communicat­
ed the position by check ­
poin t number to t he D irec­
tor at every c heck po int
and gave speed instruc­
t ions to t he other vehicles.
They also were responsib le
fo r t he calcu la t ions o f
ETAs at upcoming events .
All of t hi s, o f cou rse, made
f o r a rather hi gh vo lum e o f
t raffi c o n the ci rcu it both
to and from th is vehicle .

The torc hbearer wi t h
hi s/her accompany ing en­
tou rage , often inc ludi ng lo­
c a l guest runners and ,
so metime s, f l a g be arers
(and even t he o ccas ional
ham 0, fo llowed the Pace
vehicle. Here a very del i­
cate com pro m ise had to be
st ruck . Barred from Inter­
sta tes be cau se of o ur
8-m in ute-mi le pace, we
were t rave ling on two-lane
road s. O ncom ing t ra ff ic ,
on ly a few feet to the run ­
n e r s ' l e ft , so me t i mes

pa ssed slo w ly, rubberneck ­
in g, but m o re often appa r­
ent ly was o blivious to our
slow-moving caravan de­
spite the rotating po lice
beacons. We were m ov in g
closely together, and o ff as
fa r to the r ight as the shoul ­
der wou ld allow, bu t a
great d eal o f t raffic w as
backed up behin d us m o st
of the t ime. We frequent ly
were pu lled off the road by
t he police (w hen there was
room to accommoda te t he
entire caravan) to allow
th is t raff ic to pass, but we
had the freq uent pro blem
of t he m averi ck crazy dri v­
er w ho decided his need to
get around us was grea ter
than his own l ife 's value.

Usuall y, it seem ed , t hese
m an i ac s p u lled ou t on
curves . Soon disco vering
that o ur lo ng, t igh t ca ravan
and o ncomi ng traffi c pro­
hib ited the ir passin g, they
wou ld abort the pass half­
w ay in to i t and t ry to
squeeze in to o ur gro up.
We cou ld usually accom ­
modate these t urkeys with
m in imum angst ; m ore dan­
gerou s w ere th e t imes
w hen the dr iver wo uld use
what to him appeared to be
the o nly av ai lab le cl ear
sp o t i n the c a ravan­
w hich, o f course, wa s occu-

p ied by o ur torc hbearer .
For t his reason, we kept

t he Pace and Co mm and ve­
hicles, with the runner(s) in
between, as close as possi­
ble. Th is bro ught up anoth ­
er safety prob lem : If one of
the ru nners stumbled, the
Command ve hicl e coul d
(and on at least one occa­
sion almost d id) run over
the peo ple invol ved . A deli­
cate balance existed . Our
best dr ivers followed the
runner, and transmissio ns
on t he internet net were
kept as short as possible to
allow immediate noti ce of
either unauthorized pass­
ings o r o f stumb l ing run­
ners.

The Command ve hic le
serv ed m a ny functions .
With a customized f iber­
glass Trans-Sport body on a
Chevy va n chass is, pr im ari­
ly i t was tran sportat ion fo r
the Techn ical D irector of
the Rel ay (or, on the Al­
bany West rou te, t he Assis­
tant TO) fo r w hom we pro­
v ided eye s, ears , and
mouthpiece. The two nets
were controlled from thi s
vehic le , wh ich contai ned
the two UV3s, cavities, f il ­
te rs. amplifiers (to 100 W
for the externa l tran sceiv­
er). and H F gea r, on a ta ble
in the center of the rear
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Photo F. The first torch hand-off with full ceremony in a
hangar at Langfey AFB.

area of the van. The NCS
operators sat in what we
called the " Hot Seat" for
the obvious reason that
this was the most demand­
ing of positions. They coor­
d inated the movement of
all ca ravan vehicles, relay­
ing pertinent information
to and from the TO, ex­
changing information and
prov iding rel ays between
the inte rnal and externa l
nets. and frequently (but
inadvertently) by necessity
acting as the TO in his ab­
sence. ma king snap deci­
srons.

They were assisted by a
rather complex home­
brewed audio setup
through which either op
could switch in e ither o r
both of t he nets usi ng
stereo cans. They a lso used
a magnetic chalkboard with
"shrimpboats" to keep
track of vehicle placement.
The hot seat was claimed
by five operators for the en­
tire run. who ro ta ted into
and out of the different
nets. They were WA2oHF.
W1RM. K2AV. KB3 HF. and
WA2SPK. By necessi ty,
t hey frequently had to stay
glued to their pos itions for
twelve to sixteen hours
without a break - some­
times longer-and had to
be d ragged out in burlap
sacks and resuscitated with
smelling sa lts .

Big Macs, Whoppers. and

other assorted junk foods
also served as first aid on
the relay. Hams are, for the
most part. notorious fo r
t he ir eati ng ha bits, a nd
many dieh ards o n the team
refused to partake of the
avai lab le fa re. This con­
sisted of oh-so-he al thv
vegetables, fru its. soups,
lots of prunes. and, above
all. "fi ber." All of th is wa s,
of course, concocted with
the needs of the runners in
mind and included nary a
shred of red meat for days
o n end . The cha nt which
m o st fre q ue n t ly broke
down net d iscipline on our
ci rcuits was " Junk food!
Junk food! ", along with the
sound of grow ling abdo­
mens in the background.
luckil y, the frequency of
the internal simplex net was
a closely guarded secret.
ostensibly for reasons of
avoiding Q RM. and this was
not heard by the ge neral
pub lic. We hope !

Com mand was, to say the
least. crowded. With all the
equipment. wiring. papers,
and hum an bei ngs (up to
seven a t a time), it became
the he ll-on-wheels of the
ca ravan. There were hea te r
problems in the vehicle, to
add salt to the wounds, and
the ne t contro llers and staff
in the vehicle remain ed
bu ndled up t hro ug ho ut
thei r shifts . Upon entry to
this vehicle. one was imme-

diately reminded of an ig­
loo, smell and all.

Two Pace Arrow RVs
served as transportat ion for
the 26 a t hletes ru nning
each day. Although their
designations changed dur­
ing the Rel ay, t hey were
known basically as the on­
duty " Runner" and off-d uty
"Walker." Each ca rried 13
runners and took fou r shifts
of on-duty and off-duty
tim e each day. Wa lker was
fo r the resting runner crew
a nd occas iona lly wou ld
travel in the caravan (be­
hind Command), but usual­
ly wou ld go ahead to a des­
ignated checkpoint and
wai t fo r the ca rava n to
catc h up, at whic h t ime its
designation might change
and its crew would go on
duty. The communicator in
this position had an easier
time than most , and it wa s
frequent ly used as a resting
slot for the rad io cps . He or
she was responsible for the
rel ay of the next team ex­
change checkpoint, among
othe r minor dut ies.

Runner was kept busy ex­
changing runn ing teams
with Pace and jumping
ahead several miles to the
next exchange po int. The
o p in Runn er was kept
rather busy coord inati ng
personnel exchanges, get­
ting a fresh team ready and
out, taking head counts of
t hose coming aboard. keep­
ing the athletes informed
a bout ce remon ies a nd
schedules. and communi­
cating with Command dur­
ing the leapfrogging. for
safety coordination.

Wa lke r usua lly was fol­
lowed by a tai l PD. sans
operator, and was some­
times fo llowed by com­
ponents of t he external
ve h icle conti nge nt te m­
pora ri ly traveli ng as pa rt of
t he inte rna l caravan . If
there were local hams
traveling with the caravan
to help provide local liaison
a nd re lay o n HF, the ir
vehicles would follow the
last of the off icial vehicles
and precede the tail PO

escort. This happened fre­
. quentlv. and the help from

local hams was invaluable
to the effo rt.

In the exte rnal con­
tingent, the Convoy vehicle,
another Chevy Trans-Sport
va n, p rov ided tra ns­
porta tion for the Convoy
Director and the Food and
Accommodations Coor­
dinator. They were respon­
sible for the procurement
and conveyance of our
mea ls a nd the adva nce
work concerned with our
accommodations . We were
fed well (the above com­
ments notwithstanding)
with fou r square meals or
more each day-about one
meal every three to fou r
hours-and usually there
were lots of leftovers. The
fare was difficult for some
of us - especially t hose
from NYC used to munch­
ing on famous Nathan's hot
dogs-but it was thought­
fully prepared and it even.
ah. well , it was good! liking
carrots can be learned . And
rosy c heeks are chee ry.
Many of us now have
healthier eating habits (and
a few of us have even taken
up running seriously ).
Often. the food was pre­
pa red by genero us residents
of the towns through wh ich
we passed. organized by
church groups, Rotary, Elks.
or lions clubs. or. on some
occasions, t he milita ry .
Sometimes it was pu r­
chased by the Convoy
Director out of her budget;
on only one or two occa­
sions did we have to pay for
it ourselves.

Most of the mea ls were
arranged for weeks or
months in advance of our
arrival . Sometimes we were
on such a tight schedule
that t he lu nches we re
passed in through windows
by vo lunteers running
alongside the caravan. The
Convoy vehicle became,
after a few days, a sea of
sloshi ng soup a nd vege­
tables on t he inside. Sme lly
and fun, but it threatened
to short out the ham gear in-
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Pho to G. KA2DBW on the iob in her hometown, New York
City, o n February 4.

sta lle d there ! Hip boots and
rubber gloves were in order,
es pecia lly d ur ing the first
two days wh ich were non­
sto p for o ver 40 hours with
no o ppo rtunity to cl ean up
unt il a fte r more than a
dozen d ifferent me a ls. The
convoy c rew, dur ing that
first leg from Yorktown VA
to Ba ltimore , affe ctionate­
ly called themselves the
"Go-Fe r Squad" a nd alm ost
se rio us ly conside re d never
eating a ga in.

A la rge European-style
to ur ing bu s tran sported
hal f o f the running team ­
the 26 no t runn ing o n a ny
pa rticular day-to the ne xt
day's ove rn ight stop, a head
usua ll y by 85-100 miles. Al­
though for the first da y a n
operator was placed in this
position as a com m unica­
tor, it was found no t to be
neces sary. This ve hicle a lso
was re spo nsible for t ra ns­
porting some of the e mis­
sa ry runners to their speak­
ing e ngagements o r ce re­
monies furt he r up the rou te
of the Run .

The eve nt e nge ndere d a
great deal o f intere st by the
media, and we a ntici pated
a certa in a mount of need to
accommodate its represen­
tatives . What we we re un­
p repa red for was t he
amou nt of coverage we
were to receive . It see med
to be due to the connec t ion
the public felt with the sym­
bo l of the inte rnational
O lym pic flam e and patr i­
otic sentiment, eve n na t io n­
a listic fervor, genera ted by
the USSR's invasion a nd oc­
c upa t io n of Afg ha nis ta n
a nd the ho ld ing of Amer­
ican hostages in Ira n. The
media, apparent ly as ta ken
by su rprise as we were ,
qui ckl y re alized the se nsa­
t ional side of this story and
it became the content of­
a nd set the tone for- most
of the a rt ic les w ritte n and
progra ms ai red . Of co urse,
this was commonp lace du r­
ing the O lym pics them­
se lves, es pe cia lly where it
concerned the incredible
victory of ou r hockey tea m

over the top-rated USSR
team , but ou r pas sage
marked the first expre ssion
of th is popular ground swell
o f opinion.

We tried to prepa re for
th is o ns la ught with another
Pa ce Arrow set aside espe­
cia lly for the pu rpose of
publi c re la t io ns. From thi s
veh icle, which was usuall y
a head of the ca ravan by as
much as three or fou r ho urs,
press kits we re di spensed ,
questions were answered,
a nd inte rviews were ar­
ranged between the runners
a nd the media representa­
t ives . The com m unica tor
here acted as a rel a y for
specif ic qu estions directed
back to the caravan and the
TO on the exte rna l net and
fo r re la y of ETAs a nd nam es
of the runners invo lved at
any parti cular time from
the TO to the PR sta ff. Be­
cause of demands from the
press passe d a long to the
o pe ra to r, th is position fre­
q ue n t ly became rathe r
h igh-pre ssure and busy, es­
pecia lly in the la rger me tro­
politan are as.

Alt hough many a ttem pts
were made to incl ude word
of the involveme nt o f ama­
teurs a nd a ma te ur radi o in
the event, the PR sta ff was
no t sym pathe t ic to o ur re­
q uests for publ ici ty regard­
ing our ' suppo rt. Th is at­
t itude did not ref lect the
genera l sentiment of the
runners o r the re st o f the
Re lay staff, fortunatel y, but
it did mea n t hat many op­
portu nitie s fo r positive PR
re gar d ing our ro le were lost
to personalities. There was
little noti ce of o ur effort by
the national o r local media .
WA20 HF a ppeare d o n the
front page of the New York
Times on February 5, but
ne ither the cap tion no r the
story incl uded his funct ion,
his role, o r his name, o r
identified that hand-held ,
funny-look ing box with the
ru bber giz mo. Ou r u ni­
forms, however, did include
the ARRL logo a nd a la rge
patch produced for the
event with "O lym p ic Torch

Re lay Run" on t he top a nd
" Ama te ur Radio" on the
bottom in large block let­
ters. All of the vehicles bore
" Ama te ur Radio " placa rds
in every possible w indow.

Many of the qu estions
the media asked involve d
the tec hnical a spec t o f the
torch itse lf . It was a specia l­
lv-designed instrument con­
st ruc ted speci fica lly for
relay ru nners by an Ame r­
ica n o f Greek ancestry, Jim
Kala ma rid is. Some 132 of
the device s were c ustom­
ma nufa ctured for the
event. Charged w ith pro­
pane, they had a life expec­
tancy of about 40 minutes
per c ha rge, and , theoreti­
ca lly, cou ld withstand a
w ind of 80 mph. In practice.
howe ver, we had frequent
flameouts, a nd the o riginal
fla me was ma intaine d in a
series of miner's la m ps,
some with a hole drilled in
o ne of the gla ss panels to
accommodate a spa rkle r to
t ra nsfe r this original flame
from lamp to torch. Each
lamp had a life o f a bo ut
fo ur to six hours per pro­
pane c ha rge, and lim and
an assistant were kept busy
a lmos t full -time si m p ly
c ha rging and mainta ining
the torc hes we used . The
fla me we saw in lake
Placid, wh ich was trotted
up to the huge gas flame
bowl a t t he c e remo n ia l
stad ium by Chuck Kerr, o ne

of the torchbearers, w as the
ve ry same flame lit in
Olym p ia weeks before and
ca rried by o ur co m bined
team up the coast of the
US. If the flame went o u t, it
was rel it from one of the
backup miner's lamps; we
didn't just fli ck our Bic s.

Wondering how to get an
O lym pic torch across the
Atl a nt ic? The Air Force lent
o ne of the aircraft used for
Air Force One-a KC·135
(m ilita ry designation fo r a
Boeing 70 7)-for use in
c o nveying thi s most hon­
o re d of guests to our na­
tion . Inside the plane . sit­
ting in Jim Kala ma ri dis ' lap
and on the fl oor a ro und
him, were the six miner's
la m ps, a ll burni ng with the
flam e lit a t the tem ple of
Hera . The plane landed at
Langley AFB on the morn­
ing of Jan uary 31 and tax ied
to a full m ulti-service Hon­
o r Guard in a huge hangar,
in the midst of a snow­
storm .

The Torch Arming Vehi­
cle (a ka " Tarch" o n our cir­
c u its) was used to tra nsport
the torch techn icians and
their gea r for the long and
grueli ng trip. Aft e r dark ,
this veh icle co uld be recog­
n ize d by the light of the fre­
quent spont a neous pro­
pane fla res issuing from the
open doors of th is Santana
van - remi niscent of the au­
rora borea lis. The com m u-
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Photo H. In gratitude, the ama teu rs were permitted to
carry the torch on the fro sty last day, a few hours outside
of Lake Placid. Here KA2CNN is carrying the flame.

Photo f. W B2VUK with Brooke Newell, one o f the cere­
monial coordinators, at a ceremony site in upstate NY, us­
ing one of the Kenwood TR-2400s to mike her as she de­
scribes the fa yout of the ceremony rc the TD in the cara­
van a few mites away. Note the collaps ible whip antenna
which was used instead of the ru bber ducky for added
range.

nicator in this vehicle, be­
sides be ing preo cc upied
with seek ing air free of the
stench of propane, was re­
sponsib le for notifying the
to rch technic ian in case of
a f lameo ut or torch failu re .

It seemed as though ev­
ery town, no matter how big
or small , had some sort of
welco ming ce remony pre­
pared for us. This usuall y in­
volved a high school band
attempting to play the rath­
er di ff icult O lympic an­
them and always botching
it. We heard that piece in
every possible key. in every
poss ib le a rrangement ­
even with a disco flourish.
Th is was fo llowed by
speec hes-sometimes in­
terminable -from local
d igni taries or politicians,
and then words from ou r
ceremo nial coordi nators
describ ing the caravan, the
fu nction of each of the
passing vehicles (especia lly
he lpful fo r the often-con­
fusi ng passage of the ad­
vance vehicles), and an at­
tempt to educate the crowd
about ou r safety require­
ments, because the crowds
were frequently la rge and
unde r-controlled and we
were coming in in large ve­
hicles.

Thi s usually was fol ­
lowed by a short speech
from the incoming or out-

going run ner, and t hen the
torc hbearer would arrive,
make a handoff, the cara­
va n would co ntinue, and,
perhaps, the incoming run­
ne r would stay to speak a
li tt le more as the caravan
moved out to the next stop.
We had been informed of,
and could p lan for , about
ha lf of these events . The
rest had either been orga­
nized by groups or commu­
nities at the last m inute or
were spo ntaneous gather­
ings of peop le. Frequently
involving many hundreds o f
people , they were co m­
pletely without any authori­
ta tive contro l and overran
the roadway. The caravan
drivers, the TO, the staff,
and most of all , the runners,
needed to know what they
were gett ing into on these
occasions. Somehow, these
unplanned crowds had to
be quieted , informed, orga­
nized, moved back, and
opened up for the arrival of
our ca ravan.

The runners had a spec ia l
need to know what they
were gett ing in to because
of a pheno menon we did
not anticipate . They suf­
fered from a certain
amoun t of " tunnel vis ion"
d ue to the exe rtion , t he
weather , the excitement,
and the ad rena li ne. They
frequently needed to be led

in by another run ner at the
ce re mon ial site, o r they
would trip on a curb o r
bump into a member of the
public in the crowds. Thei r
torch also wa s a fi re haza rd,
and holding it up high gave
a runn er an effective height
in excess of 9 feet . The job
of the ceremo nia l coordina­
tor was to pre-brief the car­
avan from an advanced po­
sition relative to obstacles,
pathway, crowd Quantity
and mood, clea ran ce, fire
hazard, etc. This informa­
tion was passed along to
each driver in the ca ravan
and also given to the runner
by PA from the Pace vehi­
c le . Because of the involve­
ment o f the ceremonia l co-­
ordinators with the local
groups sponso ring the ce re­
mo nies, the job of siz ing up
the ceremony situa tio n fre­
quently fell to the commu­
nicator s themselves. The
commun icato r also was
responsible for the relay of
ET As to the local groups so
they cou ld pl an the tim ing
on their stages.

Afte r the ca rava n and
torchbearer had passed
through the location of the
Ceremony, after it was all

over, the ceremonia l vehi­
cle dr ive r waited to co llect
all of the personnel. Then it
was off down the road to
catch up to the caravan,
and-ofte n with a ve ry
high-speed police escort­
to leapfrog the caravan and
make the way ready fo r it at
the next ceremony site. On
ou r bus iest d ay, there were
21 such ceremonies to coor­
dinate. Although not the
most difficult position, it
was a high-pressu re co m­
mu nicati ng pos itio n a nd
perhaps the most exciting,
since the op wa s able to
view the ceremon ies them­
se lves and some of them
were q uite we ll put to­
gether.

One problem the perso n­
nel in the ceremonia l vehi­
cle did not have was tha t of
the visual and psychic ef­
fects of day after day of
trave l at 7 or 8 mph. We a ll
fu nct ioned under cond i­
tions of great pressure and
consta nt demands. Breaks
were few and fa r between,
and we we re a lmost con­
stant ly in a state of swollen
derrieres and b la dde rs .
Hallucinations were one re­
su lt of the slow movemen t
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Photo J. Two of the torchbearers on the road, som ewhere
in upstate NY.

of the passing panorama
(which also m ade fo r pro­
longed nulls on V HF); some
of us imagined having seen
t rees grow. Rad io t raffic
w as constant and exhaust­
ing, of a nature on ly contest
operators may be familiar
with, o r t hose w ith mil it ary
backgrounds. Ca lls for the
part icu lar vehicle for w hich
one was communicat ing al­
ways seem ed to come dur­
ing tha t once-in-an-hour pe­
riod of dropped guard. The
circui ts were so busy that
even a few seconds of dead
air were cherished as the
most precious of gifts .

Be c a u se o f the un­
planned ceremonies, con­
stant changes in plan, varia­
tions f rom the publ ished
Technical Manual (TM),
and inaccuracies in the TM
itself, on the first day ou t
W1RM nicknamed t he en­
ti re operation " Rcllerball."
Those who've seen the mo­
t ion picture will know what
we're ta lking about I t de­
scribes a game in w hich the
ru les change every quarter,
getting tougher and more
violent. The entire scrip t of
the operation literally was
changed from minu te to
minu te . So pervasive was
the use of this n ickname
that W R3AFM, the hom e re­
peater of one of our NCSs,
KB3HF, changed it s rD for
us. When we arrived in their
area, its CW ID was spe lling
" Welcome Olympic Torch
de W R3A FM ." When we
were awakened the next
morning and tuned in the
repeater again, it was sign­
ing " de WR3AFM Ro ller­
ball. " The NCSs referred to
themselves after that f ir st
4O-hour st retc h f rom York­
town to Baltimore as "Rol­
lerball Co nt rol. "

In the December prac­
tice, the H F setup received
a li m ited work ou t w ith
K2G DX, the coordinator for
WORAN, in the lake Placid
area, and it was thought
that w e would be using HF
links direct ly from t he Com­
mand vehicle to WORAN in

lake Placi d d ur ing the re­
lay. As it turned out, this
equipment was hardly ever
used because of the huge
vol u me of t act ical and
safety-re lated traff ic in t he
Comm van, the long operat­
ing hours, because of Rol­
lerba ll , and because of the
relativel y low priority o f
traffic for H F. Instead, op­
erators from the local area
t raveling w ith the caravan
or in contact w ith the cara­
van on the external VH F net
served as VH F-to-HF relays .
Dozens of h ighly compe­
ten t o ps were involved in
th is particu la r effort. With­
out them , the c a rav an
would have been virtually
cut off from the LPO O C ex­
cept for the overworked
and extraordinarily unre­
l iab le mobile telephones in­
sta lled in the Com mand
and PR veh icles.

Working the HF link with
WQRAN required the pa­
tien ce o f old Job. We
were bothered constantly
by all the many and varied
incarnations of the persis­
tent Q RMer, from hams
who offered to help and
ended up hindering (some
have to learn to l isten m ore
and t ransm it less unless
they' re certa in they ca n
help), to c ps seek ing co m­
memorative contacts dur­
in g traffi c o pera t ions, to
rea l "sickles" with swishi ng
vfos and persistent st rong
carrie rs. The patience, per­
sistence, and expe rience of
HF ops involved did prevai l,
however, and the traff ic
was passed .

W arren G ibson WA4CCK
prov ided just one example
-perhaps the most dedi­
ca ted example - o f the ded­
icatio n an d sacrifice so
many of the lo cal ham s of­
fered . Experienced as a traf­
fic handler on many nets,
he jo ined us in Yorktown as
the amateur co o rd inato r
for Virginia, driving a sta­
tion wagon full o f a rat her
extensive HF and VH F set­
up . He accompanied the
m ain caravan for its most

t rying days, the first o nes,
from langley AFB to Balti­
more, nonstop for over for­
t y hours of driv ing and o p­
erati ng rel ay, and also the
th ird day, f rom Baltimore
into a grand ceremony on
the steps of the Capitol. He
lef t us in DC am id cheers o f
grat itude f rom all members
of the t raveling co m m uni­
ca tions team, having served
as an inva luable shoehorn
on countless occa sions.

We even got some " m ari­
t ime mobile" opera ting in to
th is thing. Steve WA2DHF is
a radio operator for the
Naval Reserve and was
chosen to accompany the
torch bearer o n a seago ing
jou rney aboard a Navy
landing craft from langley
AFB to the Yorktown pier­
abo ut 2 % hours in the w a­
ter- usi ng a Tempo S-1 all
the way. For the start up of
the Re lay overland, he
joi ned Pete C ha malia n
W1RM in the Com mand ve­
h icl e. Also present for the

sta rt u p were o u rse lves;
Bob Fern K2AM U ; leff
Young KB3HF; Jim Arno ld
WB3E O U ; o ur coord ina­
t or , Bobbie C ha m al i a n
WB1ADL; Steve Shearer
WB3lGC ; Guy Olinge r
K2AV ; Pa u l Vvd a re nv
WB2V UK ; Bo b Jo suweit
WA3PZO; Bob Strick land
WB3HWZ; and, previously
mentioned , Warren Gibson
W A4CCK , in his own vehi ­
cle .

Joining in Princeton wa s
Ga ry Kantor WA2BAU. In
A lbany, the route w as spl it :
Commu nities to the west o f
the officially planned ro ute
had raised funds on their
own sufficient to all ow the
personne l and vehi cles to
split after the A lbany cere­
mony, permi tting 26 run­
n er s to go n orth w e st
through t he Adi ronda cks
while the " A lbany East"
team took the other half of
runners o n t he o rigi na l
ro ute. A tremendo us cere­
mony involving thousands
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of spectators, with disabled
veterans hold ing the torch
w ith the torch bearer for the
last couple of hundred feet,
greeted us all in Albany .
Governor Carey, fol lowing
a moving speech of wel ­
come, oversaw the lighting
of two torches from the
o riginal incoming torc h,
and two runners left the
pl aza, one bound north­
east, the other northwest ,
both destined to meet a few
days later in Lake Placid.

I n A lba ny, add it iona l
vehicles and staff personnel
were added to take up the
slack and to prov ide cov­
erage for the scores of cere­
mon ies awa iti ng us on both
east and west routes , The
closer the runners got to
Lake Placid , the more iden­
ti f icati on loca l communi­
t ies felt with the O lympics
and the larger and more fre­
quent the individual cere­
mon ies became, Five travel­
ing operators drawn from
the Albanv/I rov/Schenec-

tadv areas were added to
the communica tions team :
Joe Krone WA2SPL; Dennis
Connors WB2SPK; Armand
Canestraro WA2EQW; Dan
M arcell a KA 2D VK ; and
Guy Kitchen W A2SPE . Sta­
t ionary support and east­
with-west relay was provid­
ed by D ick Frey WA2AAU .

On the last day, during
our approach to Lake Plac­
id and facing the prospect
of break ing up the group
wh ic h by thi s t ime had buil t
up an incred ible bond of
solidarity, the amateurs and
support staff were afforded
a rare priv i lege: We all were
given the opportunity to
carry the torch for a few
minutes. On a clear st retch
of Route 32 south of Sara­
nac Lake, we left our vehi­
cles, one posit ion at a time,
and in moments none of us
would ever forget, we bore
the f l am e north to the
Olympic s. The fee ling each
of us had, holding thi s sa-

cred flame and running i t
north , w as indescri bab le.
Wonderfu l. As we ran, the
runners cheered us on and
our fellow ops took pic­
tu res by the dozens,

On the night of Friday,
February 9, after roller­
balling for nine days and
nearly a thousand miles, we
reached our goa l. The east
and west rou te torches had
to meet in downtown Lake
Placid at exactly the same
instant. Tim ing was crucia l
and t he ci rcuits began to fill
with almost nonstop check­
point and ETA advisories
between the two ca ravans.
One ca ravan wi th to rch­
bearer cou ld not be kept
waiting at the end for the ar­
rival of the other . The
crowd was huge, and the
media were ou t in fu l l force
as we played our la st ho t
and heavy round of ro ller­
ball. This was the biggest
and last task for the com­
munica tions team, and we
knew we had to get it right;

this wa s the event the par­
tic ipants wou ld remember
more than any other; it was
our cruc ia l test .

We did i t The tim ing w as
f law less, and not a dry eye
re ma ine d in t he ent i re
team, runner, ham, or staff
member. We had reached
o ur destination . Looking
bac k, despite som e mis­
ta kes , so me pe rsonal i t y
conflicts, and numerous
technical difficulties, we
had perfo rmed ou r jo b
through the most incredib le
ex pe rience of teamwork
any of us had ever had .
W hen the two torchbearers
met in Lake Placid th at
n ight, the elat ion and fee l­
ing of accomplishment tha t
swept through the tea m
made the stress, depriva­
tion, and hardship of nine
days on the road well worth
the effort. We're look in g
forward to working togeth­
er again in 1984 in Lo s An­
geles . Perh aps we' ll see yo u
there! •
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John M. Fr;mke W A4WDL

1006 Westmoreland A ve.
ApI. 225
Norfolk VA 23508

New Life for Old Klystrons
- tips for microwave experimenters

W ha t? Use a vac uu m
tube in this modern

era of solid-state electron-­
ics ? Reading a bout Cunn di­
odes, lm patts. and other
such exotic devices is fine,
but with the exception of
the Microwave Associates
Cunnplexe r, there are no
comp lete solid-state osc il­
lators ava il ab le to the ama­
teur.' This became very ap­
parent while I was try ing to

put toge ther a rece iver for
direct rece ptio n of televi­
sion signals from geosyn­
chro nous sa te lli tes a t 3.7 to
4.2 C Hz.

A mu lti-stage osci llator­
multiplier chain was ru led
out because of insuff icient
time. If eve ryth ing work s,
t he final rece ive r m ight
have a so lid-sta te loca l os­
cillator, but the n again ,
maybe not -why disca rd a

working ci rcu it? Reflex kly­
stron osc illators of the 723
and 2K25 class (see Fig. 1)
have been available on the
surplus ma rk e t for ove r t hir­
ty years. Outpu t freq uen­
cies from below 3 CHz up
thro ugh 9.6 C Hz are cur­
rent ly available With o ut put
powers in the neighborhood
of 10 to 150 milliwatts .z
These klystrons have found
applications in the past in
pol a r-plexers and as pump
osci ll ato rs for ama teur and

commercia l pa ramet ric am­
p lifie rs .] ,4 .5 ,b The tubes
listed in Table 1 are simila r
in construct ion and can be
mounted in oc ta l soc ke ts
that have had pin 4 re­
moved and bored out with
a number 24 drill. The out­
pu t is via the sma ll diame­
te r, rigid coax line wh ich
terminates in a short probe.
The probe was used to
direct ly excite a waveguide
or was ca pa citivelv cou­
pled to a coax cable.

Tube
726e
726B
726A
2K22

6115
2K26
2K25'
723A1B

Output
frequency(GHz)

2.7·2.96
2.88-3.18

3.18-3.41

4.3·4.9
5,1·5.9
6.25--7.06
8.5--9.66
8.5--9.66

Output power(mW)
100
150
100

115
100
100
30
25

Photo A. 726A klystron with coax: output and terminal strip.
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'Improved version of 723A1B, both o f which can reach 10 GHz by
stretching the cavity,'

Table 1, Ref/ex: klystrons from 1.7 to 9.66 GHz.
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The t heory and operation
of re fl e x k ly st ro ns is
ava ila ble e lsewhere and
therefore is not covered
here.e.s What r hope I have
accompl ished he re is to re­
mind ot her amateurs of the
ava ila bility of re flex kly­
strons as packaged sou rces
of microwave power that
are rugged, cover a wide
spec t ru m, a nd a re eco­
nomical..
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O pera tion has been at
cathode voltages as low as
- 150 volts at 10 mA and re­
flector voltages of - 150
to - 300 volts. With a - 300­
vo lt cathode supp ly, output
powers in excess of 60 m ilh­
watt s were readily ob­
tained . With a - 150-vo lt
ca t hode supply, the output
dropped to about 4 mW,
wh ich is still suffici ent for
use as a loca l osci llator.
Even at the high powe rs
with only free convection
cooling, life expectancv is
high . Tubes pulled out of
se rvice after hundreds of
ho urs of service and stored
thirty yea rs o r more are sti ll
ope ra t ing.

A word of caution: The
reflector must never be­
come positive with respect
to the cathode. If it does, it
will draw current, heat up,
and o utgas, rui ning the
tu be. To prevent th is from
occurring, mere ly connec t
a rec tifie r d iode between
the cat hode and reflector
as shown in Fig. 4.

probe.
Power leads run from a

barrier strip to the tube.
Connec tions to the tube are
made with a modified octal
tube soc ket-see Fig. 4.
While normal operation re­
quires - 300 to - 700 volts
at zero cu rrent fo r the re­
flector , o pera t io n at re­
duced potentials and out­
put powers is not only pos­
sible but desirable in that
power dissipation and heat
a re reduced substantially.
This adds to t he tube life-ex­
pectancy.

The photograph shows a
726A klyst ron moun ted on
an aluminum plate for use
as a local osc illa tor for the
satellite receiver. The tube
is clamped by a simple sp lit
block to allow cond uc tio n
cooling and provide a me­
chanica ll y stable support.
This degree of mechan ical
rigid ity is not req uired but
wa s convenient in th is case.
Also, tree-standi ng ope ra­
tion with convective cool­
ing is alr ight. The oscillator
covers a measured frequen­
cy range of from below 3.2
GHz to above 3.5 GHz.

The output frequency of
th is particular tu be as a
function of the rota tion of
the tuning sc rew is shown in
Fig. 2. By cha nging the te­
flecto r vo ltage, the o utp ut
frequency cou ld be shifted
electrically plus or minus
fifteen mega hertz from the
mechanica lly set freque n­
cy. This FM cha racterist ic
can be used for fine tuning
o r fo r a fo rm of afc with
simple c irc u it rv.?

The o utput probe is ter­
minated with an SMA con­
nector. A cross sectio n of
the connector assembly is
shown in Fig. 3. A BNC con­
nec tor could be used with
equa l success . The output
probe center cond uc to r is
cl ipped close to the insulat­
ed sleeve, the fer ru le is slid
back o nto the probe. Then
the ce nte r cond uc tor is
solde red to the coax con­
nector. Fo ll owing this, the
ferrule is s lid forward ,
screwed to the co nnector
with two 2-56 sc rews, and
then sweat-soldered to the

In norma l operation , the
tube shell is operated at 250
to 300 volts above ground.
This puts the output cable,
wh ich is connected d irectly
to the she ll, at a hazardous
potential. However, by op­
erati ng the cathode at a
negative voltage, the shell
and output cable can be
m aintained safel y at
grou nd potential.
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Marvin C Born WB4lMI
9JJO Sunshine A venue
Corpus Christi TX 784VY

Add RTTY to Your Repeater
- voice operation is preserved

Photo A Modified DM-1 70 showing use of 6 trimpots in
place of 12 fixed res istors.

The consensus was that
we needed a RTTY re­

pea ter in Corpus Christi. It
also was decided, on tha t
Saturday morning, that I
would build it 1had no vote
and no objections we re a l­
lowed. I wou ld bui ld it

The first idea was to
t ran smit AFSK tones
th rough the local 147.06f,t)6
repea ter. It used subaud i­
ble tone control. and few
people used it. This method
was tr ied, and it worked
with some success, but dif-

fe rent tone frequencies and
levels caused problems in
copying, What wa s needed
were standa rd tones from
the repeater.

look ing t hroug h t he
Fl esher cata log, the answe r
stood o ut like a BYprefix on
twenty. I could demodulate
the incoming RTTY audio
us ing the Flesher DM-1 70
and use the loop-kever out­
put transistor to key the
FS-1 Audio Frequency Shift
Kever to feed aud io to the
mike input of the repea ter

transmitter. As an added
bonus, I could use the
autos ta rt c ircu itry (on the
DM-1 70) to opera te the
tra nsmitter PTT cont rol ,
clean a nd simple. Fles her
eve n has a nice litt le power
sup p ly to o perate bot h
boards-Model TT P-12 , All
these good ies cost less than
$100.00 , The boa rds arrived
in 4 days!

The FS.1 and power sup­
ply were constructed by
KSOG, and I assembled the
OM-170. Tota l construct ion
time was about fou r hours
and the boa rds worked the
first time . The only prob lem
was that hand-p icking resi s­
tors to tu ne t he OM-170 was
slow and somewhat inac­
curate. The DM-170 copied
20-mete r RTTY pe rfec tly,
bu t I was bothered by the
resistors . I assumed Flesher
had used the resistors as a
cos t-c u tti ng tec h n iq u e.
Howeve r, my RTTY con­
verter had to be perfect I
cut the 12 fixed res istors
from the board (R14, 15, 18,
19, 22, 23, 26, 27, 30, 31, 34,
35) and superglued six
Weston 850W 2k trimpots
in place of them (see Photo
A and Fig. 2).

Flesher's design used two

resi stors in parallel co n­
nected to the "-" termi­
na ls, p in & or 2 of the c p
amps serving as filters. The
tune-up is simila r to their
method . When the pots are
glued to t he board, o nly
one lead is connected to
the ground for each pot and
the wiper arm of the pot is
so ldered t o the correct
termina l as you tu ne that
stage. (Read their instruc­
tions and use their method
of tu ning, and tun ing the
pots will be very st raight­
forward .) I tu ned the board
with the pots in 15 minutes .
It takes an hour with the
hand-selected resisto rs.

I used an H-P audio oscil­
lator dri ving a frequency
counter as my frequency
sta ndard . It is importan t to
keep the aud io level to the
OM-170 as low as possible
to get accurate tu ning. I
faced the prob lem of hav­
ing too much audio to the
DM-170 when I had correct
audio to the counter. I
solved th is by using a BNC
Lccnnector on the osc il­
lator, feeding directly to the
counter and using a 10-t0-1
scope probe as an attenu­
ator to feed the DM-1 70 . I
now could lower the audio
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Fig. 1. Interface connections for RTTY repeater modifica­
tions.
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TTp·,r f-J

Fig. 3. Ac filter.
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shown in t he FS-1 instruc­
t ions, connect the juncti on
of pin 6 and the 4.7k res isto r
to the collector of Q6 o n
the OM-170 (pin 4, loop
keve rj. The FS-1 will now
track the DM-170 mark fo r
mark and space fo r space,
including CW IDs.

The TTP~1 2 power supply
provides + 12 volts at 0.2
Amps and ma intains regu la­
tion through a wide range
of input voltages. The spec­
ifications fo r the DM-1 70
call for + 15 volts. but the
board will operate fi ne with
the 12 volts supp lied from
the TT P-12-jus t use the
supply when you tune the
filte rs. Insta ll a power switch
in the ec li ne, because the
DM-170 will key the tra ns­
mitter fo r 15 seconds a t
power on. When you bring
your repeate r up from a
cold sta rt, wa it the required
warm-up time if you are us­
ing a tube fina l a nd then
turn on the RTTY boards.

It's not bad for a hundred
bucks and a few hours of
work.•
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of the IDe r is the same as
voice, except t he RTT Y
filte rs at the receiving RTTY
sta tion do not acknowledge
the 7OQ-Hz repeater 10 fre­
quency . So fa r, no one has
c o m p la ine d of ga rb led
copy due to the repea te r 10
unit. The repeater can prop­
erly 10 itself and it will re­
peat the CW FSK IDs from
the user RTTY station . Us­
ing this re lay arrangement
gives RTTY priority over
voice and keeps voice com­
munication in the input fre­
quency from garbling RTTY
copy.

All t hree boa rds we re
mounted in a 3-inc h chassis
which was mounted inside
the repeater cabinet. With a
cove r in p lace a nd prope r
line filtering and audio fil­
tering, there were no rf
problems. It is important to
use proper filte ring as rf will
keep the autosta rt in the on
mode and keep the trans­
mitter up . Connection of
the FS-1 boa rd is stra ightfor­
wa rd. Connect the prope r
output to match you r re­
peater input level, adjust­
ing R107 as needed to
matc h the level o f t he RTTY
tones to the level of the re­
ce iver voice audio, using a
deviation meter monitoring
the trans mitter ou tput.

Usi ng t he di rect key­
board connection drawing

•,,,''"

filter a nd AFS K un it enough
to get on the ai r by zero
beating the mark and space
audio from another QSo.

The nice thing abou t us­
ing a demod and AFS K at
the repeater is that every­
one hears the same mark
a nd space. Cone are the
problems of who has the
correct frequency . The only
operating problem using
thi s a rrangement is t he
need to use a t zo-cvc!e
shift for the CW 10 requ ire­
ment. The mark/hold c ircuit
will not repea t the narrower
shift s used for some CW
IDs. When the 17Q-H z shift
is used, the repeater will
tra nsm it the 10 in CW as it
is rece ived . I do n't consider
the sma ll bit of garbage
from the CW on my screen
a problem.

After ope rati ng the ma­
chine a few weeks, severa l
operators wanted the aud io
fo r voice communication
back on the machine so
they could ta lk about RTTY
problems without changing
frequencies . A small 12-volt
rel a y was in sta lled to
switch the inpu t audio be­
tween the receiver audio
and the FS-1 unit. A 2N2222
transistor control led by the
base vo ltage of Q 5 thro ugh
a 33Q-Ohm re sistor was
used to ground the co il of
the rel ay. The re lay closes
in the RTTY mode.

When t he repea ter was in
the standby mode, the sub­
audible tone wou ld key it in
the voice mode. O r, when 6
seco nd s of mark were re­
ce ived, the relay would
close and t he repeater
wo uld come up in the RTTY
mode and transm it a steady
mark until it received a
RTTY signa l, or it would
stay up fo r 15 seco nd s and
drop .

The repea te r IDer is con­
nected to 10 when the
transmitter is activated, re­
gardless of mode. In t he
voice mode, operation is
normal as required by FCC
rules and can be heard in
the backg round of voice
comm u nicat io n . In t he
RTTY mode, the operation

"

osc il la tor to the correct
leve l without losing the
counter-

The OM-170 has an " im­
proved mark hold" option
whic h is the instal lat ion of
an additional diode. I sug­
gest this be installed to
force the boa rd to mark any
time the audio is lost . This
feature is very nice when
the DM-170 is keying the
FS-1 . As soon as the repea t­
e r comes on the a ir, it trans­
mit s a steady mark . This
mark is our local reference
and is a convenient 2125
mark for tuning filters.

While bui lding the board,
install a wire from Q5 base
to pin 2 of t he edge con­
nector to key RY1 .

The Motorola repeater I
was using has a 5~volt de to
ground to key the PTT. The
a utos t ar t tran sistor (Q 5)
collector was used to take
thi s voltage to ground .
Without maki ng any timing
c ha nges o r ad ding the
thres hold contro l as sug­
gested by Flesher, the re­
peater wou ld key up after
rece iving six. seconds of
steady mark. The repea ter
would drop out 15 seco nds
after the input audio to
the DM-170 was removed .
These times proved popul ar
with the local RTTY users so
they were left unchanged.
The threshold control was
never added . The six-sec­
ond de lay prevents ker­
chunking the repeater, and
the sharpness of the filter
and tim e required prevents
someone from whist li ng the
machine up. The 15-second
off delay gives a reasonable
time to look at filt er tun ing
or to zero your AFSK un it to
the repeate r mark . I found
it possible to rough-tu ne a

Fig. 2. Pot connection to
OM-I70.
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Carl C. orunwner W5JJ
5824 NW 58 5rrt't'1
Warr Acres OK 731 22

A Patch for the TS-120S
- add phone patch compatibility

S"'UOfO
, . ..l:l( - .'lIf
CUl f

Fig. 1.

to find a single-wire shield­
ed conductor small enough
to snake a lo ng the edge of
the chassi s. There are holes
through the compartme nt
shielding to accommodate
a smal l and flexible cable. I
suggest you ground the
shield of thi s wire only at
one end (I used the term inal
#7 end) to avoid ground
loops.

The remote connector
now provides the fo llowing
se rvices: ground and #1 ­
audio output , 8 Ohm s;
ground and #3- send ­
rece ive cont rol; ground and
#7-audio input, high im­
pedance.

You might take a hint
from the wiring diagram
and put a lao-Ohm resistor
in se ries with that audio
o utput. This will both re­
duce the signa l leve l (most
like ly too high for phone
lines) a nd also protect the
output transistors from any
non-kosher load a phone
patch may offer.

The introduction of the
capacitance of the short
cable ac ross the mic circui t
has made no detectable dif­
ference in the quality of the
voice signa l from my TS­
1205 .

care not to disturb the four
screws that hold the inter­
na l speaker in place. It's not
necessary to remove the
top tota lly; just loosen it
and slightly move it from
place. Now you can flip the
set ove r on its top side
without endangering the
three top controls and with­
out having to worry about
the lead to the speake r.

With the top loose, the
bottom comes off read ily.
Once it' s off, take a loo k at
t he back side of the mic
connector. One of the four
te rmina ls has a single wh ite
wire going to it. That's the
one you' re inte rested in!
And it's the one most easily
reached! No dou bt the Jap­
anese enginee r responsible
for this grievous faux pas
ha s been co m pe lled to
commit ha ra-kiri.

But how about the other
end? Not to worry! There's
a plate mounting a number
of jacks, t he remote co n­
nector among them. This
plate comes out with the
remova l of five screws .
O nce out, term inal #7 is
most easi ly reac hed. Ah,
breathe a prayer for the
soul of the poor enginee r!

Now, all tha t remains is

U C_ .'f. 0 ' ."CIIOI'_ (
c... u .., COfo .. f CTOII . • If "
T1-' ~O' 1 ,,_..f O " fI'$IOf 00 ....

m o t e c o n ne c t o r. More
study revealed that audio
signa l a nd se nd- rece ive
functions were avai lab le a t
the remote connec to r. Ah,
now if one had microphone
inpu t a lso ava ila b le ...
Cou ld it be just a matter of
piping a wee bit of audio to
the mic input jack from that
unused (#7) term inal? It
loo ked feas ible o n paper,
but it pays never to leap too
prec ipitately to conclu­
sions. So the next step in­
volved a bit of exploration
of the inna rds.

If you 've neve r un­
covered you r T5-1205, a
word o r two of advice
might be of wo rth . Take the
top cover off fi rst, ta king

••c_ v,( . ~ 11(" 0'( co (c·
'011 C" US'S CO....f C.QtI ..
"-'20' . .......[0 UfI"'O{ 00" ..

W he n I bought a Ken­
wood T5-1205 and

sold my Drake TR-4C, it
cost my sta tio n phone­
patch capabil ity. There 's
just no graceful way of mat­
ing the exist ing patch with
t he Kenwood's input and
o u t p u t accesses . T hat
brought on the challenge of
second-guessi ng the 1apa­
nese engineers. Sometimes
that's easy; often it's not.
There seems to be an un­
written law (or is it written?)
that al l equipment must be
designed to make customer
modificat ions d ifficult.

A bit of study of the sc he­
matic wiring diagram for
the T5-1205 revea led an un­
used termina l (#7) on the re-
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WAWASEE ELECTRONICS
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$355.50

\
,

$179.50

$149.90
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$82.50

$204.50

$264.50

JB 1001 SFC/M
SCOPE/COUNTER/
WATTMETER/SWR BRIDGE

WAWASEE B.ECTRONICS
"nome of BLACK CA Teproducrs"
MADE III lISA

modulation. Non-linear
signals can be traced from
transceiver to antenna.
FREQUENCY COUNTER has
six big LEO digits, with seven­
digit capability. 1 to 50 MHz
range (typical) , 100 cycle
readability, 50mV sensitivity.
Peak-reading WATTMETER
has three scales - 0-20,
0-200, 0-2000 watts and covers
all operating frequencies in
the 10-80 meter bands. SWR
BRIDGE reads standing wave
ratios of 1.5, 2, and 3. 5'h"H x
12'1o"W x 12"L. Perfect for
professional and hobbyist
radio base stations.,....,..;.

.,I
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CO-PHASE HARNESS

$8.95
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WPINPSEE El..ECTRONICS
" home of BLACK CA T '?Jproducts " IWIf II USA

P.O. BOX 36, SYRAC USE, INDIANA 46567

$269.50 J B 4 K
AIR COOLED DUMMY LOAD

Load Is 50 ohms resistive - 200 watts RMS
(without blower operallon) . Frequency fange I.

1.6 KHz to 240 MHz, for 8 SWR of 1.2. With
blower operating continuous rating Is 4000

watts PEP, 2000 watts RMS.

Designed to match 50 ohm transmitter to a
pair 01 50 ohm antennas. Can also be used a. a

stacking harness for two beam antennas with 50
ohm impedances.

$29.95

$169.50

$23.50
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CALL TOLL FREE
(o utside illInois only)

(800) 621-5802
HO UR S: 9:30-5:30 Mon.• Tue• •• WO!'d . & Fri.

9:30-9:00 Thur.day
9:00-3:00 Salurday

CALL
TOLL
FREE

Presidents'
Birthday

Specials
TEMPO S-1 , only .. $239

with touchtone .... $269
ICOM IC-255A (old

model, while they last)
only $299

KENWOOD TR-7600A
closeout $269.95

YAESU FT-207R for the
best price yet .... CALL!

APPLE Disk Based
System: Apple II or II
Plus with 48k RAM in­
stalled, Disk II with con­
troller, RF Modulator;
NEW DOS 3.3 .... $1799

APPLE 16k Special $995!
A pple prices include prepaid shipping

w ith in continental United Sl ates
Er ickson is accepting late model
amateur radio equipment lor service:

f u ll tim e t echn ic ian on dul V

fOr the best deal on
• ...U ....llla nee. Amee 0." ppi e· ASP
. Av anU .8 et den. Ben ch er. Bird· CDE
. CES. Com munications Specialists
• Collins. Cushcrall. DaiWit.DenTron
• Du ke. Hustler. Hy·Gain. lcom. 1Rl. Kl M
• Kenwood.la run. Mitu olronics. MFJ
• Midland. Mini·Producls. Mirage. Mosley
• NPC.Newtronits. Nye. Panuonic
. Palomar Engineers.Regency.Robol
• Shure. Standa rd . Swa n. Tempo
• ten-Tec. Transcom. Yauu

In the manufacture of quartz crysta ls, certain limits
must be ad hered to when finishing the unit. Such

limits are often held to better than .001% for
commerc ia l applications.

Tolerances of this magnitude mean nothing unless the
oscillator is the exact reproduction of the oscillator
in which the crystal was calibrated. This also applies

to wider tolerances.

We store crystal processing specifications for more
than 7,000 types of old and new communication

equipment in our computer files. This enables us to
provide the customer with custom crystals at a

minimum of down-time .

·We guarantee our crystals against defective
materials and workmanship to r an unlimited time

when used in the equipment for which they
were specifically made.

Orders may be placed by Phone : 405/236·3741 •
TELEX: 747-147 • CA BLE: Incrystal • TWX:

910-831·3177 • Mail: International Crystal Mfg. Oo.,
tnc.. 10 North Lee, Oklahoma City, Oklahoma 73102.

WeG tee
alityand

Thtfo ce
With Evety Crystal'

- ;',

•
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Alan D. Klme WBHOD
95 Banks Rd ,
Swamo scoee MA 01 '107

Successful Ham Classes
- a guide for club organizers

This is the standard poster I use. It is from the League, but J like to add information to it.

not fu lfil led th is request. he
felt they should start some
kind of ed ucational pro-­
gram I volunteered for the
job.

Before I was going to or­
ganize any program, r had
to know if there was a need
As there were cla sses In a
town only 10 miles away, I
wa nted to be sure we would
be successful in our at­
tempts, It wa s discussed at
length at my work QT H and
decided that a marketing
survey could be conducted
to estab li sh the com muni­
ty's ham radio educat ional
needs, A test market of a
2Q-m ile radius w ithi n our
repeater' s coverage would
be a good parameter I set
out to do a direct-mail
m arket survey.

As the survey needed to
go to unlicensed but poten­
tial hams, I remembered
hav ing once been an asso­
ciate member of the ARRl.
Assoc iate members are the
unl icen sed leagu e mem­
bers who get QS T every
month, For various reasons,
this group joins the League,
and the resul t s from this
mailing would show that
th is group had need for a
class to help many of them
get their tickets .

In requesting a list of the

Every morning for m onths
we would meet at the local
post office and he would fil l
me in on the club's hi story
and cu rrent events . The
AR RL had been pushing al l
c lubs to sponsor classes to
bee f up the number o f U .S,
hams before the WARe
conference. As the club had

O ~Y S: 1;9 8 - (.,0 / 0

t..t > " ., q., -0 8'3
(" 9 5 - 0 8 ," 3 )

$ Iv ". >f " cG .-....

MA KE THIS
THE YE AR...

sta rt ing the fi rs t of the year
in two different locations.
If I can do it, so can you;
here's how I did it, w ith
he lp f rom my club mem­
bers ,

It all sta rted w he n I
joined the local repeater
club and became friend s
with the club's secretary.

,

<om" W 81 FO G

A I- '< ",

tf L- j: NG

• 0• .

i D'l' .

• 70 Novices
• 40 Generals
• 5 Advanced
• 2 Ext ras

You get your "Ham" License!
w ; 11 St,<~t-~ ..J ~ 5e.f' '' .

."'.11111 1I.1l~ ellS'sn •• ~ll~ 0 A N Vz: e s fl. ~ .

,

-If,
' I

- w ith two more classes

I n 3 years, I o rga nized
11 ham code and theory

classes, with the following
results:
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to have a movie scree n,
blackboards. a nd ac out­
lets, and, most importantly,
be in a good location for
the stude nts to drive to. In
most commumnes there is
usuall y a building tha t
meets these requirements.
Our first site was the loca l
high school in my home­
town. The schoo l was open
four nights a week for the
town's adu lt education pro­
gram a nd stil l had many
large va ca nt rooms.

Since the stude nts do not
a ll pass the code at the
same time, it is necessary to
se pa ra t e some s tude nts
from the o the rs. As the
code exam is give n, the stu­
dents who pass it earlier
than the rest will -get their
written exa ms back from
Gettysburg before the slow­
e r students . If you ha ve a
seco nd room, you can sp lit
the class into two groups
eac h night . One group will

,.

Rooms

In sco uting out potential
classroom sites, I had to re­
member the need for
wheelc hair access ramps.
The room also would need

Don Robson, 12 Boulder Wa y, Swampscott MA 09107. Don
is blind and con fined to a wheelchair. One of our first
students, he worked hard for 18 months before getting his
ticket. The repeater club gave him a standing ova tion the
night he came to announce his cafl.

the teachers and let the stu­
dents c hoose the ir own
books.

The second booklet was
a workbook with problems
and duplicat ions of the
league' s 35mm Novi ce
slide program . We invested
in two sets of these slides so
our instructo rs cou ld rein­
force hard-to-explain co n­
ce pts . The third and most
use ful booklet is e ntitled
How to Start a Course in
Amateur Radio . After ca re­
fu lly read ing a ll th is materi­
a l. I knew we were head ing
in the right direction .

For our first class, we de­
c ided to use the Tune in the
World series p lus the 73
Magaz ine code tapes.

munications, but needed
help to get o n the air . To
he lp them with the ir indi­
vidual problems, I joined
the Handi-Ham System at
the Courage Ce nte r in
Minnesota. Their program
is a Uni ted Fund-sponsored
agency that helps the ha nd­
icapped not only get the ir
t ickets. but loans them
equipment. Involvement in
the Handi-Ham System has
led me a nd my instr uc tors
into some very rewarding
persona l expe rie nces .

A Commiltee Is Formed

Based on the ca lls I got. I
knew there was need for a
class of so me kind . I an­
nounced that I was goi ng to
organize a class and asked
the re pea te r club member­
ship fo r he lp. We fo rmed
the club's fir st educational
committee.

Those involved included
a high-school guidance
counselo r wit h muc h teac h­
ing expe rie nce , a profes­
sio na l musician a nd teach­
e r, a sta te safety inspector,
a nd a n electron ics tech­
nic ian . (I am a ladder and
scaffolding sale s m a n. )
After talk ing with them. I
decided they al l had the
abil ity to expla in ham rad io
and communica tions in lay­
ma n's terms. In se lect ing
teachers, you must let on ly
the active hams do mo st of
the teach ing It d idn 't take
long to real ize that my lack
of CW experience a nd pri­
ma ry interest in VHF/UHF
was of litt le help to asp iring
Novices . I dec ided to st ick
to the organizationa l e nd of
the program

At this point, 1co ntac ted
the Club and Training De­
partment a t the league
and, fo r $1 .50, they se nt me
their instructor's package.
It incl uded ma ny items of
in te re st . The f irst is a
1()'12-week lesson plan for
teac hing a Novice class. It
is written to go along with
the ARRl 's Tune in the
World tex tbook and code
tape. In later classes, we on­
ly used this as a guide fo r

Response

I printed an annou nce­
ment of the possibility of
having Nov ice a nd General
classes a nd mai led one out
to each of the fifty poten­
tial hams on the l eague 's
associe te member list .

There was insta nt respo nse .
All of the 25 call s I got were
logged in a notebook with
add resses a nd the ca lle rs'
stories . By their stor ies, I
mean that they all had va r­
ious reasons for join ing the
l eague and for not being Ii·
censed.

The first ca lle r claimed
to be able to copy code a t
20 wpm. He was in his early
sixties a nd nea ring re t ire­
ment age, having learned
his CW in t he a rmy in
WWII , and he had never
forgotten it. A Drake TR-4
was used to copy code fo r
many years, but he ne ver
had the help he seemed to
need to get a ticket. The
second calle r was a Viet­
nam ve te ra n who a lso had
learned the code in the se r­
vice . Both of these ca ll s
were typical of the many I
wou ld receive.

Three of the responses
came from adu lts with vari ­
ous handicaps. They had
lo ng-time interest s in co m-

. eague's associate mem­
oers. the league told me
any ARRl aff iliated club
could request a computer
p ri ntout of the League's
ma ili ng list by z ip code. The
list is co nve nie nt ly printed
on pressure-se nsitive la bel s.

Upon receiving the list, I
immediately had it dupli­
ca ted . Ce rtai n brand s of
co mme rcia l copying ma­
chines have this capability .
I was glad I made three cop­
ies, because later I would
find out that the League
will o nly supply the list
once a year. A quick sc a n of
the la bels prod uced the
mailing list of associates I
was to use. The rest of the
li st was used to solicit
membersh ip and to an­
nounce the General and Ad­
vanced classes.
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Finding Students

Armed with the resul ts of
the origina l test mail ing, It
was time to find more po­
tentia l students , In advertis­
ing fo r ou r first class, an-

trac t fo r the rooms. They
must esta blish responsibili ­
ty for no t only the cleanup
of the pre mises bu t a lso the
li ab ility in case of an acci­
dent.

O ur c urrent class is part
of the ve ry successfu l adult
education program o f the
town of Marblehead, Ma s­
sachusetts , It is a coordi­
nated effort between the
repeater cl ub, the town,
a nd the hi gh sc hool's in­
d ustria l a rts depa rtment.
One class meets after
school a nd the o the rs on
Thursd ay nights Funds co l­
lected fro m the even ing
program will be used to
donate stat ion equipment
to the sc hool's new st ation .

Our other class is a t the
l enox Hill Nursing Ho me in
l yn n, Massachuse tt s. It is a
priv at e in stitution with
ma ny ha ndicapped young
people. The director was a
rad io operator du ring the
Korean War who immedi­
a tely saw the value of add­
ing ham radio as a weekly
act ivity. We will set up a
sta tion there (donated by
Handi-Hams) a nd ha ve a
reg ular sc hedule of opera­
tors drop in du ring the week
to use it. As interes t in ham
radio grows, we will show
t he re c e nt ly p roduced
Dave Bell film on ham radio
to the patient s, I'm sure we
will have a sma ll group of
peop le inte rested enough
to sta rt teachi ng code a nd
theory.

Our fin al teaching effo rt
for this year wil l be a sim ilar
win tertime project at the
G reater l ynn Boys Club . As
a n urban club, its mem be r­
sh ip swe lls in the winter
months, and not all you ng
people enjoy sports. These
5th, 6th, a nd 7t h grade rs
could turn out to be the fu­
ture electronic technicians
this country need s.

Taxpayers li ke to see a nd
hear a bout the sc hoo l being
used as muc h as possible .

At th is point, I made my
first mistake. I offered to
pay for the rooms, We had
to charge $25 per student to
cover ou r initia l costs . For
tha t, they rece ived the Tune
in the W orld package a nd a
guarantee of a Novice li­
cense! When the time came
to make the next year's a r­
rangements for rooms, I
had learned t hat mo s t
school depa rtments a re
more tha n willing to let a ny
ciVIC group use their facil ­
ities .

For ou r second year's
program, the town of Dan­
ve rs, Ma ssachusetts, civil
defense radio un it was the
repeater's cosponsor . The
su pe ri ntendent of sc hools
a nd the sc hool comm ittee
were glad to give us the
needed four rooms at no
cha rge. We me t as part of
the adult educ a tio n pro­
gram on Thursday nights.
Both the sc hool a nd the CD
unit helped the club adver­
tise the classes.

During the second half of
the sc hool yea r, we had
pla nned on ly to teach the
foll ow-up Ge ne ra l class and
a sma ll Adva nced class a t
the Da nvers site , But there
we re so ma ny ca lls fo r a
Nov ice class, we quickl y o r­
ge nlzed two new Novice
classes in both Danvers and
Swampscott.

Other Sites

Ot he r ro om id e a s I
. checked out and will prob­

ably us e at late r d ates were
the local hospit al where our
repea ter is housed, the Boys
Clubs and Girls Clubs, the
Red Cross headq ua rters, a
private nursing home, and
both state colleges . Where­
ever you find a suitable
roo m, try to cont ract fo r it
for no fee , There wil l be
plenty of ways to show the
landlord your club's appre­
cia tion. Also, don't be sur­
prised if the landlord , i.e..
t he sc hoo l d epartment .
asks your club to sign a can-
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la rge enough fo r ou r dem­
o ns t rations. The second
classroom was ac ross the
ha ll and was used as the ex­
tra exam room ,

The t hird room was the
high school's e lec tro nics
la b. We chose to teac h a
small General class in there.
Besides hav ing VTVMs a nd
scopes, the re was a ge ne ra l
coverage receiver. l ots of
other electronic equipment
there made it eas ie r to
teac h prospec tive Gener­
als. Most regional voca tion­
al technical high schools
a nd junior colleges have
simila r la bs a nd might be
willing to le t you use them.

Calls
90
60
20
20
10
200

Table 1.
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Media
Newspaper ads
Heathkit posters
AAAL lists
Ham stores
Word of mouth
Totals
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This ;'0 a follow-up mailer for a class we d idn 't have any
money for. A t leas t half the class responded by sending
money.

always be in the second
room tak ing o ne of the two
exa ms. Because the FCC
doesn't let instructors have
bulk exams anymore, the
Novice instructor ;'0 always
burdened w ith the extra
work of sending exams
back to the FCC at stag­
gered times .

I contacted the di rector
of continuing education at
the school I selected and ar­
ranged for th ree roo m s.
O ne was a large sewi ng
room with big desks tha t
served as Novice class room
number one. It was big
enough to seat 25 students.
three w heelchair'>, and also
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Opening Night

The most imp ortant
meet ing is a lways the first.
For the first cou rse we ran,
on the first night, the four
instr uc tors al l talked about
some aspect o f ham radio
that they were into, publi c
service, OX, RTTY, AT V,
and CW, but this d idn 't
work . Murphy's l aw of
boasting to ok over and
each ham tried to out-talk
the other. Too much materi­
al was covered . We didn 't
remember that the students
were there because they a l­
ready knew so me t h ing
abou t ham radio

The correct fir st-night
procedure .. hould be to
show one of the l eague 's
films. They cove r a ll as­
pects of the hobby in 30 to
45 minutes. After showing
the film, you can go right in­
to the fi rst night's lesson
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General a nd Advanced
classes o nly requ ire o ne
teache r who is an active
ham . By active, I mea n one
who ha s worked all modes
and all bands. It is less im­
portant that you have a
backup instructor for these
cl asses, as the Genera l stu­
den ts can a lways sit in o n
the Novice classes. The un­
licensed Nov ice s will have
fun that night because they
can spend the night asking
the General s questi on s
about the hobby.

If you have o nly o ne
Novice ins truc to r, keep the
class size as small as possi­
ble . One teacher can onl y
hand le about ten struggling
Novices. We had no mten­
t lon .. of offering a Novice
class during o ne session,
b u t when 22 s tude n ts
showed up, a vo luntee r was
ca lled on the repeater and
he ga ve it a good try. His
pass ing rat e wa s much
low e r than our othe r

This is a typical announcement that was mailed to potentia l
students. It was changed to o ffer a Novice class o n short
notice.

O nce you've gone th is far
and generated all this inte r­
est, be prepared for the
phone to start ringing. Find
a re t ired or handicapped
ham who is home a lot to
take and fog all the ca lls.
He must be prepared to ex­
pla in a ll facets of ham radio
and mai l o ut the ARRl 's
su pp lied materi al. Man y
people will ca ll a nd not a t­
tend the next class, so it is
important that they stay o n
your mailing list.

When writi ng announce­
ments for the media, keep
them as formal as possible .
They shou ld be typed on
the club's le tte rhead s and
be neat. You want to co n­
vey that the o rga niza tion
running the classes is a pro­
fessional one. When writ ing
anything for the students, I
wanted to project tha t ham
radio is a relaxing. inform al
ho bby, To help create thi s
informal a tmosphere, J al ­
ways ha nd-wrote the an­
no uncements for the stu­
dents. We always stress th at
anyone who puts in the e f­
fort and learns the required
code will get the help they
need to get their ticket -no
matter how long it tak es.

Many students who don't
pa ss the co urse the fi rst
time will be hesitant to
come again unl ess you have
thi s re laxed a tmosphere. l n­
forma lity he lps break down
many barrie rs between the
teachers and the students .

Teamwork

When it is possibl e. have
three ins truc to rs for each
Nov ice class. Two will al ­
ternate teaching the theory
and the othe r will teach
code and give exams, If a ny
one of the three is absent .
and that will happen, there
will a lways be a back-up in­
structo r who knows the stu­
dents and the lesson plan .
You can delegate one of
them to handle all the
paperwork , In our program,
I do al l the paperwork and
adve rt is ing and le ave the in­
structors to do what they do
best.

nouncernents were sent out
by mail to a ll the high
schools. junior high schools,
voca t io na l sc hools, col­
leges, community centers,
sco ut groups, and othe r ham
clubs. A news re lease was
also sent to a ll the news­
papers. rad io sta t ions, a nd
local magaz ines. And final ­
ly, posters were put up in
the e lec t ro nics s to res,
Heat hkit" store, both ham
stores , and loca l surplus
empori ums . When having a
class for the first time, you
ca n never ad ve rtise too
much, Afte r logg ing the
answers to the q uestion of
how the stude nts heard
about your class, you can
decide which advertising
med ia worked best.

Table 1 shows the results
ove r a six-month period of
sending out the an nounce­
men ts o f the course and
logging all the return ca lls.
Using these sta tistics, much
less advertising effort wa s
requ ired for our second and
third classes. A small poster
at the Hea thkit store and
Tuft s Rad io in Medford,
Massachu se tts. generated
about 50 % of the ca ll s, The
rest came from a sma ll
news ite m tha t reappea red
weekly fo r four weeks In

the local newspaper.

Caref u l se lect ion of
which newspaper to use
was also a fa ctor. In the
towns we teac h in, the resi­
de nts all seem to read the
sma lle r week ly papers that
have a week ly events co l­
um n. The o ne I chose was a
weekl y tabl o id with more
rea l estate ad s and com­
munity news items than dai­
ly news.

Most s t u d e n ts, when
queried , sa id they saw or
heard about the classes
from more than o ne source.
Ma ny not on ly read about it
in the newspapers. but
hea rd about it from a re­
peater member or on the
CB band. O n a few occa­
sio ns, J wou ld answer ques­
tions abo ut the class or ha m
rad io in gene ral on the CB
ba nd ,

73 Magazine " February, 1981 59



mation suc h as name, nick ­
na me, address, tow n, sum­
mer address, z ip codes,
phone nu mber, mailing ad­
dress, if diffe rent, home and
work p ho ne numbe rs ,
bands act ive o n, mobil e or
portabl e ca pabil ities, and,
fina lly , t he se important
questions. First, how did
you hear about the class?
This will give you ideas on
which adve rti sing works
best.

Second, what is your job
or profession? This question
is usu a ll y over looked by
clubs and he re is why it's
important. In the class­
room, if the teacher knows
eve ryone's backgound and
Jobs, he can draw on those
ta lent s in making analogies.
This shows you r interest in
the students and if the
club's boa rd of d irectors
has access to a list of what
each member does for a liv­
ing, they can draw from this
grou p for meet ing pro­
grams.

Clubs and classes are al­
ways In need of new speak­
e rs on both tech nica l sub­
jec ts and hum an interest
stories. One good example
of thi s was a husband who
called to sign his wife up for
a Novice class. In the con­
ve rsation I found out that
he wa s an Advanced class
ham who was the new
Belden cable salesman for
the area. He was glad to
talk to both the club and
classes!

Deadlines

When printing up your
class registra tion forms,
always make the deadline
fo r enrollment at least one
week befo re yo u r f irst
night. This a llows you to
know exactly how much
material you will need It
was a big surprise, at one
first meeting, to have 20
more peop le show up fo r a
Novice class than the 30
who had sent in checks . If
you have a sma ll class and
decide to su pply textbooks
for them, It takes at least
two weeks to procure them.

Follow-Up

At th is po int, you might
th ink t ha t you've done your
pa rt. Not so! Most new
hams will need some en­
c o u ra g e m e n t to get
through that first CW con­
tac t. The clu b sho uld start a
slow-speed CW net that
meets at least once a week.
This is a good way to get
other clu b me mbers act ive
in he lping out the educa­
tio nal committee . Also ,
anyone who doesn't get a li­
cense should stay on you r
ma iling li st for future class­
es . We heard many perso n­
a l reasons for d ropping o ut
of classes, but in a lo t of
cases they would sign up
for anot he r class a t a mo re
conven ient time.

Registration Forms

In making up registra tion
fo rms for both the repea ter
club and our classes, we ask
fo r all the pertinent inter-

the clu b members. The
loca l Hea thkit ma nager was
not on ly a great he lp in sup­
plying books, but also sup-­
plied ca ta logs, space fo r
our posters, and a small kit
for no cha rge . The pr inted
circ ui t board , a fter ha v­
ing been assembled , was
brought into a Heathkit
store fo r checking. If it we re
properly bu ilt, it acted lik e
an osci lla tor. It was a good
gimmick for a ll involved .

Final Handou t

The fina l handou t shou ld
be an SASE or postca rd for
the students to mall back
with thei r ca llsign. I usua ll y
put It this way : We need to
know if our teac hing effo rts
were successful - please let
us know your callsign. and ,
if you d idn't pass the exam,
le t us know If you want to
try aga in. All students a re
so proud and so grateful for
yo ur help, that very few
d on 't return the ca rd s.
Sometimes they a re li ke
QSl cards; a few will show
up months later from other
sta te s because the students
have moved ,
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class has its own booklet.
The booklet co nt a ins a
sho rt me ssage from the
sponso rs, dates of meet­
ings, teachers' names and
ca lls, loca l repeate rs to lis­
ten to on their scanne rs,
W1AW c od e sc hedu les,
recommended magazines.
parts stores , study guides,
code tape sources, club
meeting sites and times,
and a ten-point check list
on buying their first rig.

Si nce our repeate r is lo­
cated on the North Shore of
Massachusetts, the book let
is entitled An Introduction
to Ham Radio on the North
Shore. With each new class,
we add add itio na l inforrna­
tion we feel is needed, as
most of us forget a lo t of
these fac ts ou rselves. This
book let is also good as a
ham radio public re lations
tool .

At each class afte r tha t
you can pass out the o the r
sheets and catalogs previ­
o u sly mentioned . Other
good handouts we used
were reprints of Novice arti­
c les, flea-marke t flyers , and
old issues of ham rad io
magazines that came from

Ij...) ,~ '1 :;> r ...... GA­
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Other first-night chores
Include introduci ng the
teachers and hav ing all the
students introduce them­
se lves . It is a lso hel pful to
have them tel l why they
came to the class and ex­
plain their communications
expenence.

~ \N'I '" t ~ '"'~ 1? .. J .. (,> I.,..v .... 0 1'C. ... .J..e. J, .. ...
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One of the weekly handouts.

Keeping the Interest

In most classes, t he drop­
out rate wa s as high as
50 % , and they all dropped
o ut within the fi rst few
weeks of code lessons. To
keep student attention dur­
tng thi s period , we tried to
prov ide some so rt of a
hando ut at eac h class . They
we re e ither a small e lec­
tronic part, cata log from en
electron ics company, or a
printed shee t on antennas
or circu its . We al so brought
in a d ifferent piece of ham
gear each week to discuss.
We were trying to string
along the slow learners so
they wouldn't get discour­
aged . Man y of these meth­
ods worked.

Ham rad io, like a ll hob­
bies, has its magaz ines ,
stores , a nd clubs. To he lp
out aspiring Novices, each
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We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

how spec ial this group was
to me. I got a lo t o f thank­
vous from the students and
club m embers, bu t i t was
this group who actuall y got
the teaching done.

After you o rganize your
f irst cla ss, no matter how
la rge o r small, and the first
happy Novice ca lls up to
say, " I just got m y cal l­
s i gn- K A 1 FCC ," y ou ' ll
know why we don't want to
stop o rganizing them. If
you th ink there aren't any
people interested in ham
rad io classes for you to
teach, then start by generat­
ing in te rest. I don 't know
how many classes we will
help run over the next few
yea rs, but with the help of
m y fellow club m embers,
the Courage Center, an un­
ders tanding boss, and espe­
cia lly m y w ife, I look for­
ward to many more happy
Nov ices and Generals ca ll­
i n g up to sa y " t h an k
you." .

After two years o f teach­
ing o ne night a week , my
ten inst ruc tors had spent a
lot of t ime teaching ham
rad io. I know that they
would have been happy
enough w ith the students'
ind ividual thenk-vous. bu t
that was not enough. My
wi fe and I had the instruc­
tors over to o ur hom e, w ith
thei r w ives, for a d inner par­
ty. I wanted them and espe­
cially their wives to know

Thank You

By donatin g books and
new ham gear to the towns
and school systems that
provided room s for our use,
we had thanked them in ou r
own way. In some other
nearby communities, the
ham rad io instructors are
paid as paid regular teach­
ers in the even ing school.
None of m y inst ructors gets
any money out of o ur pro j­
ec ts, bu t in m y own way I
showed them my apprecia­
tion .

w ill sell any affiliated club
this package for on ly $55.
All six l ibrarians were gra­
cious enough to accept the
donations at our an nu al
meet ing for the installation
of new office rs . A p ic ture
wa s taken and a sm all art i­
cl e appeared in the loca l
paper about the books and
our new officers. It was a
good ham rad io PR m ove.

Even if your club decides
to underwr ite the costs of
the clas s, it's sti ll important
to cha rge for the class . I've
argued this point m any
times ove r the air, bu t I am
convinced the $1 0 or so yo u
charge makes the student
feel he has made a commit­
ment. No student has ever
ques t io ned our fees, and
many have made other do­
na tio ns. When asked what
happened to the money, I
al w a y s explai ned t he
H an di-H am Sys tem, he­
cause all the ext ra fund s
were used to put the hand i­
capped on the air.

ASSOCIATED RADIO 913·381-5900
80 12 CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

NOTE: SEND 51.00 FO R OUR CURRENT CATALOG OF NEW AND RECONDITIONED EOUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERVICED EQ UIPMENT AT GREAT SAV INGS.
A BO NANZ A FOR THE EXPER IENCED OPERATOR.

TO OBTAIN THE NEXT UN SERVI CED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE .

Our first attempt included
the ARRL 's Tune in the
World which req uired care­
ful guess work o n the pro­
jected number of attend­
ees. In la ter classes, we
purchased ample supp lies
of the l eague's or Ameco's
q uest ion-arid -answ er-stvle
books.

Money

H aving a total o f 11
classes over three years
with fees ranging to $25 per
family member, we gener­
ated plenty of m oney to
purch ase all the supp lies,
code tapes, slide prog rams,
books, and teachers' guides.
Since I was the chai rman of
our ed ucational comm it­
tee, 1 usually decided what
else the money wa s spent
on

As a club, we recently
gave the town and high
schoo l lib rar ies in three
commu nit ies the AR Rl ' s
complete set o f current
publications. The league



How FCC Rules Are Made
- a labyrinthine tale

Carey P. Busbin WD4 DAZ
541 Broadway
Birmingha m AL 35209

I think it appropriate to
beg in thi s discussion with

a bri ef history of radio
tran smi ssion and sub se-

quent regu lation. Federal
regu lation of interstate
electri cal communication
can be traced to the Post

Roads Act of 1866, which
author ized the Postmaster
Ge nera l to fix rates annua l­
ly for govern ment tele-
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Fig. 1. FCC organization.
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Fig. 2. FCC Rule M aking diagram (from FCC Communicator,
September, 1975).
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tions Alert . The NOI is basi­
cally to see if there is
enough public interest to
merit fu rther considera t ion.
The NPRM is an off icia l an­
nouncement that a new
ru le is be ing considered. I f
the Comm ission feels that
the proposal did not merit
further consideration, they
wou ld issue a Memoran--­
dum O pinion and O rde r
(MOj, which would stop the
action . The NOI usuall y
leads to either an NPRM or
an MO. An NPRM usually
leads to a Report and O rder
(RO) o r an M O . The RO
either issues a new rule or
amends and conf irms an ex­
isti ng rule.

Step 4. Comments and
Replies Evalua ted. W hen an
NO I or an NPRM is issued,
the FCC soli ci ts public com­
ment. Repli es to publ ic
comments are also solic­
ited. Any comment o r reply
should reference the Dock­
et Number.

Step 5. Report and Order.
An RO is issued to institute
a new rule, amend an exist­
ing rul e, or conf irm the cu r­
rent rule.

Step 6. Reconsiderat ion .
Pet itions for reconsider a-
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groups may initiate a Rule
Making.

Step 2. FCC. W hen a peti­
ti on for Rule Making is re­
ceived, it is sent to the ap­
propriate Bureau for e valu­
at ion (the Private Radio
Bureau for amateur regula­
t ions). If the Bureau decides
a petition is merito rious, it
will reque st that t he
Dockets Section ass ign a
Rul e M aking (RM) number.
The Bureau may then re­
quest one of four actions by
the Comm ission as shown.
A free week ly summary of
Comm iss ion actions, FCC
Actions A lert, is availab le
from the FCC; the add ress
for obta ining this publica­
tion will be found at the end
of the " Publicat ions" sec­
tion.

Step 3. Commission Ac­
tions. I f the Rul e Making
wo u l d re q u ir e majo r
changes in the rules, the
Com miss ion wi ll iss ue
either a Not ice of Inquiry
(NOI) or an Notice of Pro­
p o sed Rule M akin g
(N PRM). When either an
NOI or an NPRM is request­
ed, such a request will ap­
pear both in the Federal
Register and the FCC Ac-

dent comrmssron to regu­
la te rad io transm issions.
Cong ress responded by
pa ssing the Comm unica­
tions Act o f 1934 . Th is Act
contained six ma jor sec­
t ions, o r titles, and created
the seven-member Federal
Communications Commis­
sion (FCC) as we know it to­
day.

There were extensive re­
v isions to this Act, both in
1952 and dur ing the period
of 1960 to 1962. M ore re­
cent ly, the Communica­
tions Satellite Act of 1%2
gave the FCC new responsi­
bilit ies in the areas of space
co m m unications . Thu s,
over a period of t ime, Con­
gress delegated authority to
the FCC to govern radio;
therefore, the Com mission
may develop regulations as
they feel necessary to carry
out t hese responsibil i t ies.

Organization of the FCC

The seven comm ission­
ers are appointed for seven
yea rs by the President with
the approva l of the Senate.
The Commission's c hair­
man is selected by and
serves at t he pleasure of the
President. Th e com m is­
sioners function as a unit,
superv ising all FCC ac t iv i­
t ies. This is accompli shed
by delegat ing responsibil i­
ties to boards and staff
units. Fig. 1 shows a current
o rganizational chart for t he
FCC (amateur radio is with­
in th e Pri v at e Rad io
Bureau ).

Rule Maldng

In o rder for the FCC to
regu late radio transm is­
sions as directed, the FCC
must develop ru les and reg­
ulations. Fig. 2 shows the
pathway which a new Ru le
M aking may follow . Using
Fig. 2, let's begin at step 1
and fo llow a request for
ei ther a new rul e or a rule
change through the ent ire
process.

Step 1. In itia tion of Ac­
t ion . Any indiv idual repre­
sented by one o f the f ive

Two yea rs l ater , t he
United States par ticipated
in the Internationa l Rad io
Telegraph Confere nce .
Conference findings were
the basis for the Radio Act
of 1912 . This Act regulated
emissions, distress ca lls, set
aside frequencies for gov­
ernment use, and mandated
licensing. licensing began
later that yea r.

grams. This was followed
by the Interstate Commerce
Act o f 1887, which granted
th e Interstate Com me rce
Commiss ion (ICC) authority
to require interconnection
of telegraph systems to ex­
pand coverage ac ross the
country. Then, the Vann­
Elkins Act of 1910 d irec ted
the ICC to develop uniform
account ing practi ces for
these te legraph systems.
This statute, in effect , ex­
tended provisions of exist­
ing law to cover certain
wireless t el egraphy . By
1910, wireless radio trans­
mission s had proven worth­
wh ile aboard ships, and t he
Wireless Ship Act of 1910
required rad io installation
on large seagoing passenger
vessels.

World W ar I ensued, and
the Federal Government ex­
erci sed control of radio,
te lephone, and telegraph as
a precautionary measure.
A fter t he war, a t remendous
growth in broadcast rad io
occurred . Broadcast radi o
had been unregulated by
the legi sla tion of 1912,
w hich prompted Pres ident
Coolidge to request of Con­
gress the authority to con­
t rol t his growth . Congress
responded with the Oil/­
White Radio Act o f 1927.
This Act esta blished a five­
member Federal Rad io
Commission under the Sec­
retary of Com merce, with
regu latory p owers over
radio .

Broadcast radio contin­
ued to prosper, and in 1934
Franklin D. Roosevelt asked
Congress to approve the es­
tablis hment of an indepen-
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MEMORY KEYER
BREAKTHROUGHI

Acknowledgement

A portion of the information
contained In this article was ob­
tained from the Federal Com­
munications Commission.

Summary

Am ate ur rad io clubs
should be apprised of pro­
posed cha nges in FCC regu­
lation s whi ch a ffec t
amateur rad io . Too often
over the last few yea rs, we
learned that we were the
s u b jec t o f s u bsta n t ia l
changes without sufficient
prior no tice . Because of
print ing and maili ng lead
t imes necessa ry with pub­
lishing magazines, it is very
possib le that the FCC com­
ment per iod is long over by
the time you receive the
curre nt issue conta ining the
notice. This ca n be avo ided
by having the cl ub or a re­
sponsible individual placed
on the FCC Actions Alert
mai ling list (see " Publica­
tions"). If a Ru le Making
conce rning amate ur rad io
is received . then the mem­
bership can be notified . In
addition, the FCC maintains
two phone numbers, one
for general info rm a ti on
from the Public Informa­
tion O ffice r, (202}-632-7260,
a nd the second, a recorded
mess age concerning week­
ly actions, at (202}-632-OOO2
(ne it he r is toll-free).

As you know, the trend
regarding frequenc ies has
been "use them or lose
them"; the same is tr ue of
Rule Makings. Fail ure by
the FCC to rece ive a num­
ber of comments on pro­
posals means to the regula­
tor tha t there is little o r no
inte res t in t he subject;
therefore , the y should pro­
ceed with thei r proposals.
Many tim es this just isn't
true. Therefore, I suggest
that you as a n ind ividua l or
club member monitor FCC
Ru le M a kin gs, pe rha ps
even suggesting changes in
amateur regula tions which
you feel merit considera­
tion. Yo ur ve ry partic ipa­
tion will help ensure the
place of ama teur rad io in
the future .•

Federal Register is usua lly
ava ilab le at librarie s in
most a reas.

B) FCC Actions A lert. a
weekly bullet in published
bv the FCC conta ining Com­
mission actions. The FCC
Actions A lerr is availabl e
without cha rge from the
FCC.

C) FCC Reports conta in
co mple te texts of FCC re­
ports a nd actions and is
ava ilab le fo r a fee from the
Superin tendent of Docu­
ments.

D) FCC Rules and Regula­
rions is a looseleaf subsc rip­
tion se rvice which continu­
all y updates the FCC regu­
lations covered by tha t par­
tic u la r s ubsc ri pti o n . In
order to cover a ll FCC Rules
and Regul a tions. seve ral
se pa ra t e s ubsc r ip t ions
would be required . Infor­
mation concern ing which
parts each su bscr ipt io n
covers and how they may
be ordered will be found in
the U.S. Covernment Print­
in g O ff ice pamphlet
58-28T , as described below.

E) Federal Communica­
tions Commission Publica­
tion 58-28T is a subject bib­
liogra phy avail a ble withou t
cha rge from the Supe rin­
tendent of Documents and
lists a ll publications avail­
a ble from the U.S. Printing
Office concerning the FCC.

F) FCC In formation Bulle­
tins a re ava il able without
cha rge upon request from
t he FCC. Ea ch bulletin
covers a spec ific a rea of the
FCC's responsib ilities o r a
topi c of interest to radio en­
th usiasts.

Federal Register, FCC Re­
ports, FCC Rules and Regu­
lations, and subject bibli­
ography 58-2BT a re avail­
able from: Superinte ndent
of Documents. U.S. Covern­
ment Prin ting Off ice, Wash­
ington DC 20402 .

FCC Actions A lert and
FCC Information Bu llet ins
a re available from: Federal
Communications Commis­
sion, 1919 M Street NW.
Washington DC 20554 .

1898 Drew Street

Clearwater, FL 33515

Publica lions

A) Federal Register, a dai­
ly publication from the US
Cove rnme nt which covers
both proposed and official
changes in regula tions pre­
pa red by government agen­
c ies. The FCC is just one of
hundreds of agencies and
commiss ions which publi sh
regul a tions in t he Federal
Register . A subscri pt io n
may be o btained for S50
yearly from the Superin­
tendent of Documents. The

To help in filing com­
ments, the next sect ion will
outline va rious materials
available on the subject,
and where they may be ob­
tai ned . These publicat ions
will add c la rity to FCC poll­
c tes a nd procedures.

Secretary. Federal Commu­
nications Commission, 1919
M Street NW, Wash ington
DC 20554. Be su re to note
the Docke t Num ber on the
comments.

Brings you the
Breakthrough!

Commenting

If you intend to file co m­
ments, the fol lowing sub­
jects sho uld be add ressed.
First, state your experience.
expert ise, and any insights
which make your judg­
ments accurate and worth­
wh ile. Second. any facts,
comm ents, o r op ini on s
should be clearly stated in
easily understood fa sh ion .
Thi rd , you r comments
should reach the Commis­
sion o n o r befo re the com­
ment dead li ne . Moreover, if
you intend to submit com­
ments as a forma l filing,
you must submit an original
and five copies. Comme nts
should be submitted to:

The remarkable AEA Morsematic memory keyar
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode.
and automatic morse trainer mode.

Tel. 81 3-461 ·HAMS

tion must be filed within 30
days.

Step 7. Modifications. A
review of a petition for re­
consideration may merit a
change in the initia l dec i­
sion. The Commiss ion may
issue an MO to amend the
initial decision.
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co mbined efforts of our Alpha
374 and Dentrcn MLA-2500 am­
cnuers did not cause any inter­
ference to the RTTY system,
even while operating ATTY and
SSB simultaneously.

Th is is the dilemma that hams
face when they go shopping for
a mrcrccomputer-beseo Any
system: Do they buy a complete­
ly RFI ·proofed system that 0 1·
fers limi ted or non-existent use
as a separate computer, or do
they go for a m icrocomputer
and interface system that can
be extremely useful when the
bands go dead, but mayor may
not need some work to clean up
AFI? If getting dual usage out 01
your equipment appeals to you,
the Crown Mlcroproducts ROM­
116 deserves your attention; it 's
a urst class piece o f gear that
you' ll never grow out of. For lur­
ther Info rmation, contact Crown
Microproducts, PO Box 892,
Marys ville WA 98270. Reader
Service number 478.

Paul Grupp KAllR
73 Magazine Staff

REALISTIC PR().2008

Radio Shack's latest int ro­
duction to the scan ner market,
t he PRO-2008, provides t he
Publi c Serv ice Band enthusiast
with an interesttng btend of tra­
dit ional and umque leatures.
The new, stay-at-nome relat ive
01 the popular PRQ.2001 is de­
signed to be a lower-priced al­
ternative for those whose ueten­
ing needs require a smallernum­
bet o f channel s wi thout a
searching capability. The 2008
is a 1980 addltlon to the Realis­
t ic lamlly 01 scanning monitor s
and is m idway in price and per­
formance between the most ex­
pensive c rystal-cont rolled scan­
ners and the more sophisticated
synthesized models.

The 2008 is a programmable
FM scanning receiver wi th di·
rec t keyboard entry system,
capable of scanning any eight
frequencies in the ranges 30-50,
144·174, and 410-512 MHL The
entire unit is controll ed by an on­
board microprocessor des igned
especially for use in this scan­
ning monitor. The microproces­
sor is accessed via the 18-key

from pa ge 32

the manual, " The quality 01copy
is d irectly proportional to the
qua lity of the sig na l being
rece ived as well as the quality of
the CW being received. If you
are trying to copy a guy with a
sloppy fist, then you'd better ex­
pect sloppy copy. It, on the other
hand, the CW is be ing sent by a
keyer or a keyboard, the copy
will probably be perfect." Amen.
If you intend to use the AOM·116
for serious CW reception, get a
good CW filler and talk only to
people who can send well !
Whatever conc lusions you draw
about machine-read CW, the
transmit portion of the AOM-116
is faultless. It is easy to use,
sends perfectly, and even allows
you to start typing a reply while
receiving a message .

By necess ity, th is is only a
brief overview of the capabilities
of the ROM-116; it has many In­
tr iguing features that are not
mentioned in this review. How
did it perform in the real world?
Superbly. It is at the top 01 its
class, With equipment like th is
on the market, the old stalwarts
are going to have to brace them­
selves for an Inf lux 0 1 en­
thuslastic operators using com­
puter-based ATTY gear. Few
people wh o listen in on the ATTY
segments of the band will be
surprised if Any operation
begins to spread out and take
more spect rum. Th ings are al­
ready pretty crowded ! A device
li ke the AOM·116 will attract a
lot of people to RTTY wn o would
never have co nsidered it before
- people li ke me!

There is one big if that de­
serves mentioning. Microcom­
puters, to varying degrees, can
emit a lot of hash into the rf
spect rum. If your computer is
unshielded (as is the TRs-ao),
you mayor may not hear a great
deal of noise in your receiver, all
generated by the computer, In
the 73 shack, using unshielded
inte rconnecti ng cabl es and
making abso lutely no etlort to
reduce interference, the prob­
lem was there, but it wasn't
severe. Weak signal work could
sutter some interference, but
the problem was not as bad as
we expected. Best of all , the
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MFJ 941C Versa Tuner \I

MFJ-2SO

$29~.~,

,
- "- '

MFJ·l 02

$32~.5s--1

:\1-:\\' 12/2-1 Itour Di~ i tal C lock/ II) T imer
Switch fmm 12 hr. to G MT . 10 " second..··
readout. 10 timer or clap-cd timer. wv.'V
sync •.so lid-stale, blue 0.6" digus, reg . alarm
-e indicators. 11 0 VAC. 60 Hz. 6)(2d ".

favorite products from the
world 's leading manufacturer of

amateur radio accessories

300 Watt Antenna Tuner

GMT ClockilD Timer

KW Dummy Load With Oil
c.:L.;;it

~ J
Rated a t I kW CW or 2 kW PEP for 10
rnm .. half mat for 20 min .. com. at 200 W
CWo 4(X) W PEP. non-induct ive 50 ohm
resistor. qu ality transformer oil (no PCB ),
VSWR under 1.2 : I to 30 MHz. 1.5: I .
30-3(x) MH z. 2: I . 300-400 MHz. Coax
conn.. vent cap .• 7%,'h x Ml." diam .

MFJ·484

MFJ-941C

$89~~,

$139~~

Panel controls : Speed 18-50.... pmJlRet.,o rd;
We igh tl \1emone~ Combined; Tone/Tune;
Delay 10·2 OlIO , )/Repeat; rotary Vo I/On ·Off:
\ Iemof) Select ; ' lcs 'o::tge Buttons setect
desired 25 en. me"sage,,; \!cmo f)' Reset
button .
Citra reliable ,olid state ke)'inK: grid bloc k.
cathode. solid state transmitter. ( - JOO v, 10
rnA max ; +JOO V, HX) rnA r nax} . Operate,
12- 15 VDC or 11 0 VAC with optional
adapte r, $7.95 +$2. Size Ih2 x6", M FJ·4H2.
$99,95 . fo ur 25 or 50 + two 25 ch. messages;
M FJ-4H I . $H9.95, lWO50 ch. mesvagcv. Get
the best seue r ke)'ers -\ l FJ ' ·Grandmaslers : ·

8uilt-in~ : I halun for balanced lines. [(I00v
capacitor spacing.
Matches e" cry l hin~ from 1(4).1lI meters:
dipoles. inverted vees. random wires . veni­
calv. rnohilc wh ips. beams, balanced and
coax lines .
EaS) 10 use. anywhere. Measures 8x2 J(6~,

has 50-,2.'9 connectorv, 5-W3)' binding
posts . finished in eggshell while with
walnut-grained sides .
' IFJ·9-I5. $79.95. like model ~ IC bet less
ant. switch . Optional mobile bracket for
enher model " $3 .

MFJ 484 "Grandmaster" Memorv Kever

Fastest sell inJe ~IFJ tuner .. . because it has
the most wanted features at the best price .
SW R + dual ra nge wattmeter (300 & 30
walls full scale, forward and reflected
power). SeIlJ;I;I't' meter measures SWR
down to 5 watts output.
:\tore Rexible a ntenna sw itc h ~lecls.2 coax
lines. direct or through tuner. random wire}
balanced line. or luner bypass for dummy
load .
11 position efficient elrwound inductor for
lower losses , more walls OUI.

Cp 10 tw eh e 25 cha ra cter me'i'ia~n plus
100. 75. 50 or !5 ch . messages (-1096 bib).
Repeal an~ mev....ee conti nuously or with
pauses of up 10 2 min , LEOs show use .
Record . playback , or cha~e mevsaees
instantl) at touch of a buuon. Memories are
resertable w ilh buuon or touch of Ihe paddle.
Built- in memur)' saver - 9 V battery take,
over when power is lost.
Iambic opera tion with squeeze key. Dot­
dash insertion. Optio nal BENCHER paddle
$42 .95 + $4 .
Dot-Dash memories, se lf-completing, jam­
proof spacing. instant stan.

MFJ 410 "Professor Morseu

Code Generator/Kever
MFJ Dual Tunable SSB/CW
Filter U5ignal Enhancer"

MFJ·9498

$139~_5..,

For tech , info., order or re pair status, o r calls
outside contine nta l U.S. and inside Miss.,
call 601-323-5869.
• AI ;'ot t") prod ucts uncond it ionall) RUllnmlft'd

ror one ) tlIIf t rUT f)lll' fl"It'd )
• Prodlll1.'i ordf"nd rrom .\ It"j IU"r lTlumablr

within JO da)'.'i ror rul rriwtd t lrY; ..tJippillJl:l
• Add !Ohippiflll & handJin« ('f'lllflte<> in amwnl\

shu...n in parrnU-

Does il a ll! Built-in du mmy load . SWR.
forward am! reflected po wer meter . ante nna
switch. balun. matches everything from
1.8·30 ' 1Hz tcoax, random wires, balanced
line..). COiU conn.• binding 1'0 ,1 . IOdx'.

T __ . DUCTS. CALL TOLL FAEE

~ 800·647·1800~

Write ror FREE C3talO!t. over 60 products

MF.
~' ENTERPRISES

>"'4 7 ., INCORPORATED
8m; 49.1; 'tissis,.<,ippi Stale. 'IS 39762

- - lflii - --

~ ~_. -. a -_,4'-- ._. ___0
- - _ _• ....r. ...

Uual fillt'r~ give unmatched pcrtonnance .
The prima r~ filt er le ts youf/l'IIk , " o/('iI,/OI\'
puss or hi)<h f/l HI with extra StCl'P skirts .
Auxlttarv Illter: 70 dB flll/I'h, 40 JI: peak.
Both filter~ lune from .\0 0 to _'4MI(I Hz with
variable ht.m,lwillth fmm 40 H:. (0 fU'I!fI\-j1I1( .

Constant output as bandw idt h is varied:
linear frequency control.
Switchahle noi"ot' limiter for impulse nni...:.
Simulated ..tereo sound for C W kls ear"
and mind reject QR' t.
Input s for 2 ri~s . swuch -electab!e . Plugs
into phone jal'l. Two walts for spealer. OfF
b) passe" filter , 9· IK\"DC . JCM) mAor l lO
VACW llh opllonaladapterS7 .9S +52 . 10,2
x6#, 'U'J 751. $69.95. similar. primary
filte r only, less high pass & noi~ limite r.

NEW
LOW

PRICE
Save
$20

MFJ-410 Now Onl)' $129~~1

Use it to learn . U M' it to operate, It send-,
unlimited random code in random gnllJlh for
pract ice;" e re r ref/eIltI sequences. And when
you' re on the ai r, it's afill! f eature ker n .
Vat') speed fro m 5-50 wprn: meter readout.
Vat') s~cinK : give fast sound to low speed.
Alpha or alpha numeric wuh punctuat ion.
Built-in speaker and phone jack; tone and
vol. Ideal for clavcroom or private use .
. ·ull featu re keyer includes col, speed, tone
and weight controls . tune sw itch . doC ·dash
memories, kc) , grid block . cathode . -ohd ­
s tale rigs . Optional BE:\CHE R paddle
S42 .95 + $4 . Operates on 9- 18 VOC. 1w09
V batteries or 110 VAC ..... ith optional adapter
$7.95 + $2 , Size 7'(2 ...6#. Get " I>r-ofessor
1\1orst"" - you' ll never outgrow it.
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IT'S A KEVER, TOO
Plug in a paddle to use it as a deluxe fuil

feature keyer with automatic and programmable
memories, iambic operation, dot-dash memones.
and all the features of the CW mode

MORE fEATURES
Tune sw itch wilh LED keys transmitter for tun

ing, Tune key provides cont inuous dots to save
urars. Built-in stcetone and speaker.

PTT (push to-talk) output keys transmitter for
Baudot and ASCII modes.

Rel iable solid state keying for CW: grid block,
cathode, solid state transmitte rs (·300 V, 10 mao
Max, + 300 V, 100 rna. Max). TTL and open
collector outputs for RTTY and ASCII

Fully shielded. RF proof. All aluminum cabinet
Black bottom, eggshell white top. 12"0 x r w x
1lfo" H (fron t) x 31f2" 'H (back),

9- 12 VOC or 110 VAC with optional adapter.

OPTIONS
MFJ·53 AFSI( PLUG·IN MODULE, 170 and 850

Hz shif t. Output plugs into mic or phone patch
jack lor FSK with SSB rigs and AFSK with FM or
AM rigs, $39.95 (+ $3) _

MFJ·54 LOOP KEYING PLUG·IN MODULE, 300 V,
60 rna loop keying circuit drives your Rny
printer. Opto-iseta ted. TTL rnput l or your computer
to drive your printer, $29.95 ( + $3) _

BENCHER IAMBIC PAODLE. $42.95 ( + $4),
110 \lAC ADAPTER, $7 ,95 ( + $3)

A PERSONAL TEST
Give the MFJ-494 Super Keyboard a personal

test right in your own ham shack .
coer one from MFJ and try it - no obligation.

See how easy it is to operate and how much more
enjoyable CW and RTTY can be. If not delighted,
return it within 30 days lor refund (less shipping).
One year unconditional guarantee

To order, call loll free 800-647 ·1800. Charge
VISA, MC or mail check or money order for
$279.95 tor MFJ·494 Super Keyboard, $39.95
for MFJ-53 AFSK module , $29.95 for me MFJ 54
loop keying module, $42.95 for Bencher Paddle,
and $7.95 for the 110 VAC adapter. Include
$5.00 shipping and handling per order or as indi­
catec in parentheses if items are ordered separately.

Why not really enjoy CW and RTTY? Order
your MFJ Super Keyboard at no obtqation today.

The buller, programmable and automatic mes­
sages, backspace delete and PTT control (keys
your rig) are included

The ASCII mode includes all the features of
baucct. Transmiss ion speed is 110 baud. Both
upper and lower case are generated .

MORSE COOE PRACTICE
There are two Morse code practice modes.

Mode 1: random length groups of random charac­
ters. Mode 2: pseudo random 5 character groups
in 8 separate repealable list. With answer list.

Insert space between characters and groups
to term high speed characters at slower speed
for easv character recognition.

Select alphabetic only or alphanumeric pius
punctuat ion. Pause function lets you stop and
then resume.

Cal l 601-323-5869 for technical mtormanon.
order/repair states. Also call 601 -323 -5869 out­
side continental USA and in Mississippi.

TO ORDER OR FOR YOUR NEAREST DEALER

CALL TOLL FREE • . . .• 800·647·1800

Write lor FREE catalog. over 60 products

MF' • ENTERPRISES,
"INCORPORATED

Box 494, Mississippi State, MS 39762

...__..
"'..,".... ..".,,-. .. . ..

RTTY: BAUDOT, ASCII
5 level Baudot is transmitted at 60 WPM.

ATTY and CW ID are provided via message A,
Carriage return, line feed, and " LTRS" are sent

automatically on the first space after 63 charac­
ters on a line, Aller 70 characters the function
is initiated without a space, This gives unbroken
words at the receiving end and frees you from
sending the carriage return

All up and down shift is done automatically.
A downshift occurs on every space to quickly
clear any garbles in reception

TEXT BUFFER
The 50 character text buller sends smooth

perfect code even if you " hunt and peck."
Since each automatic or programmable mes­

sage lakes only one buffer character, this gives
a far larger ettecnve butter.

You can preload a message into the buffer.
Then when you are ready to transmi t press the
control key.

You can hold the bu ffer by pressing the shift
key and space bar.

With the butter in hold . you can send a com­
ment wi th an external paddle as a keyer. To re­
sume sending buffer, press the control key

Simply backspace to delete errors.

For example. type your call into message A,
Then by pressing the CD button you send CD CO
DE (message A)_ Press twice to send twice. etc.

The other automatic messages work the same
way: CD TEST DE (message A), DE (message AI,
DRl (message A).

Special keys for KN, SK, BT, AS, AA, and AR,

oar

Sending CW has always been a task. especial­
ly when you get a little tired. Electronic keyers
help, but it' s still too much work.

Now MfJ has a Super Keyboard that makes
sending perfect CW ettortless. It also sends Baudot
ATTY and ASCII.

"B ig deal" you say. "Wha t's so special about
that There are lots ot keyboards." Yes, but this
one is different.

HUMAN ENGINEERED
A lot 01 thought has gone into human engi­

neering the MFJ-494 Super Keyboard,
For example. vou press only a one or two key

sequence to execute any command.
All controls and keys are positioned logically

and labeled clearly for instant recognit ion.
Pots are used lor speed , volume, tone, and

weight because they are more human oriented
than keystr oke sequences and they remember
your settings,

A meter gives continuous readout of buller
memory and speed Two characters before full,
the meter lights up red and the sidetone changes
pitch,

PROGRAMMABLE, AUTOMATIC MESSAGES
Four automatic messages and two program­

mable message memories (A and B) are provoeo.
Messages A and B can be a total at 30 cbarac.
ters. B starts where A ends.

When recalled, each message takes only one
character of the buffer. They may be chained
and/or repeated via the buller.

"welt," you say, "that sure is not much
memory." But it's more than it seems because 01
the built -in automatic messaqes.

.."" ........~~.. uru
<'> ~'" .~." ,""­...... -"...

For $279.95 you get: CW, Baudot, ASCII, buffer,
programmable and automatic messages. Morse code
practice, full featured keyer, human engineering.
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PiJu l OiJnLef N T/I
2 Dawn Rood
NorwiJlk CT06lI51

A $10 Phone Patch
-CQ Ma Bell

The second sect ion of
this switch (S2b) grounds
the PTT line when you wish
to transmit On a few of the
new rigs, thi s line is ca lled
MOX ra the r than PTT. MOX
stands fo r Manually Oper­
ated Xmit, similar to VOX
for Voice Operated Xmit.

Impedance matc hing is
provided by T1 and T2.
which a re identica l 8-0hm­
to-l000-0hm (c e n t e r­
tapped )audio transformers.
Radio Shack lists this item
as 275-1384. They are not
c ritica l, and any a-Ohm-to­
l00().()hm or 8-Ohm-to-500­
Ohm aud io tr an sformer will
do. Good performance has
been obtained even with a
pair of 12-volt filament
transformers. The 12-volt
seco nd ary is connected in
place of the 8-Ohm winding
and the 11 5-volt primary in

that the rece ive r audio is
not cut complete ly o ff
while in the transmit mode.
During normal operat ion
th is is not a problem. How­
ever, with many of the usu­
al phone patches. an aud io
oscillat ion will result. with
the phone patch ac ting as
the osci llator coupling ele­
ment . Switch 52 d iscon­
nects the receiver audio
from t he patch when in the
transm it mode, thus elimi­
nating the problem.

__....) TO "TT
ITIOIIOI,OG>< ..00<£
...CO< (TN "'Gl

52 is a DPDT toggle or
lever switch. It allows you
to se lec t XMIT (transm it) or
Re V (rece ive) from the
front panel of the patch,
rather than fumbling with
the microphone PTT switch,
telephone handset, and re­
ceiver audio gain control
all at once .

52 is wired in such a way
as to pe rm it operation with
many types of solid-state
rigs. These rigs often have
the novel litt le problem

.,.. 00'
r;, '0\1

T oe>o
r;, '0\1

tion shown by the dotted
line .

."
;r!

• •• ,T

r- r _ --> -UO'oTO ..' ot ... t _
0 " ~'G

••
'"

Sl is a four-pole. two-po­
sition switch (Rad io Shac k
275-1384 or equivalent)
used to switch the patch on
and off . The fourth sect ion
of this switc h (St dl is used
to switch t he patch into the
circuit in place of the usual
station microphone. If your
rig has a phone patch input,
you can leave the mike con­
nected to its usua l jack and
use the alternate connee-

shown. no effect from rf
feedback ha s been exper i­
enced, even when used wi th
a kilowatt

r:
)

$'- n
~ 100011 811

b
."

l (l( ....Otot
,~ ,,.

•• ....,
".f 00'

) -• ra
III '00011

Fig. 1. Inexpensive phone patch uses readil y available components.

YO U don't have to spend
S40 to S90 for a phone

patch to match your new
solid-state rig. This simple
ci rcuit will give perfectly
adequate performance with
parts purchased at your lo­
cal Radio Shack . For a cost
of under S10 and one eve­
ning's work, you can have a
patch that will work with a
new so lid-sta te rig or an
o lder tube-type transceiver .
This ci rcuit (or va riations of
it) has been in use by sever­
a l hams in th is area fo r a
number of years (see Fig. 1).
With the bypass capacitors
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Ad . boul our 15, 50 . nd 100 lIII.tt . mplifiers for hlmd-h.lds

""HAL'" HAROlD C NOWLAND

W8Z XH

(lOC I. <:A '>I Ava i lab le and ""II fo t any o ne o f tne above CIOC", Regular
P" ce $6,50 _ o..ly $• .50 _n boY,,,, wlth .1_.
5111 -0IGlf AlAI"" (lOC••" fo r no me, camper . AV , or f ield-day u se Ope rates
on 12'00 11 AC or DC. and na. If5 ow~ 6O-Hz fl me oa se on lne bOard Complele
WIlt> a l l eie<; lron,c componen," and lwo-plece , pr e-d"Ued PC bOar ds Boar d
so ze ." .3" Complete wl l h speaker a~d sw,lches It o pe 'al ed on DC. t~e'e ' s
nO l h,ng more 10 bu y·
'.'OOAf •.. .• . . .• . ..• . ..• . .. • . .. • . . •. . ... . . .• .. .•. ......•. . ... ... $16.95
T", elve ,.o ll AC l i ~" c ord Tor l hose w l>o "" sh to operale 11>" cloc ~ h om 1to-.oll
AC $1.9 5

SHIPPING INFORMATION
OI~DEAS OVER m oo WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHEAE ADDI TIONAL CHAAGES ARE REOUESTE D ON OADERS L ESS THAN
$20,00 PLEASE IN CLUD E ADDITIONAL $150 FOR HANDLING AND MAILING

C HAAG ES SEN D SASE FOR FAEE FL YER .. VI54

HAL-TRONIX ~"
P. O. BOX 1101

SOUTHGATE, MICH _48195
PHONE (313) 285·1782

DOWNCDNVERTERS

FREQUENCY COUNTERS

H AL 2304 MHz Oowncon verte rs (lrequency range; 2000 MH zJ2500 MHz) 2304
M od el'1 k i t $69 ,95, 2304 Model'2 k il (With pream p): $79_95, 2304 Model'3 k it
(w ith h igh -ga in preamp): $89_95_ A l l of t h,e above kits come w ith coax fitti~gs

IN and OUT. and With wea ther proo fed etecest ho us ing , A ll o f above : Fac tory
Wired and fested: $50 addit io~al Power supply kit: $ 19_95

CO MPU TE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
M A ~E YOUR COUNTER COMPL ETE. H AL·800A 1 DiGI T COUNTER WiTH FRE
OUENCY RANGE OF ZER O TO &00 MHz FE ATURES TWO IN PUTS ONE FOR
LOW FREQUENCY AN D ONE FOR H IGH FREQUENCY _ AUTOMATIC ZERO
SUPPRESS IO N TIME BA SE IS 10 SEC OR t SEC GAT E W ITH OPTIONAL 10
SEC GATE AVAILABLE ACCURACY , 001 % , UTILIZES 10,MHz C RYST AL 5

""CO MPLETE KIT . . . . . .. . . . .. . .. . . . , . . . $ t 29
HAL·JOOA 7 DIGIT COU NTER W ITH FREOUENCY RANGE O F lERO TO JOO
MHz FEA TURES TWO IN PUTS ONE FOR LOW FRE QUE NC Y AND ONE FOR
HIGH FREOU ENCY , AUTOMATIC ZERO SUPPR ESSION TIME BASE IS 1 0 SEC
OR 1 SEC GATE W ITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY
, 001'1" UTILIZES 10,MHz C RYS TAL 5 PPM

CO MPLETE KIT , . . . , " , " $ 109
HAl·SOA 8 DIGIT COU NTE R WITH FREQUENCY RANGE O F Z ERO TO 50
MHz OR BETTER AUTO MAT IC DECIM AL PO IN T, ZERO SUPPRESSION UPON
DEM AND. FEAW RES TWO IN PU TS ONE FOR LO W FREQUENCY IN PUT, AN D
O NE ON PAN EL FOR USE W ITH ANY INTE RNALL Y MOUNTE D HALT RON IX
PRE-S CAL ER FOR WHICH PROVISION S HAVE AL REA DY BEE N MA DE 10
SEC AND I SEC TIME GATES ACCURACY , 001 % UTILIZES 10 MHl
CRYSTA~ 5 PPM
CO M PLETE ~IT ., , " .. " , , , " .. ,. . $109

rRE ·S<AUR tl:ITS
HAL ) 0 0 rRl. . , . , . , . , . , •• ,.,.,. ,. , •• , .,., .,.,.,.".,. $ 14. 95

IPre-d" lIed Gl 0 boa rd a ~ d all compo~ e n t sl

HAL )00 AIPRE, . , . , . , . , •• ,.,.,.,., •• ,.,.,., • .••• , •• • $24 .95
ISam e as abo ve "" tn p reamp!

HAL 600 PRE" . , ., . , ., . , . " . , . , . , . , •• ",., ••• ,. ,. , ••. 529.95
(Pre,d r,l led G 10 boa'd a~ll all compo~,. ~I S '

HAL 600 A /PRE• . • .• . . .• , . .•• . . .. .• .. .. . . .. .. . . . . . .. .. $39 95
oSa m,. as abo ve b ul ",, 11'1 preamp i •

TOUCH TONE DECODER KIT
HIG HLY S1 ABLE DECODER ~ I T COMES W IT H 2 SIDED, PLA TED TH RU AN D
SOLDER FLOWE D G,' O PC BOARD. 1561 5_27402, AND ALL ELECTRONIC
COM PONENTS BOARD MEASURES 3'1, • 5" , INCH ES HAS 12 liNES OUT
ONLY U 9,9S

DELUXE 12, BUTTO~ TOUCHTO~E E ~CODER KIT u t l l l!' ~ g IhP n~ ", ICM 7206
cnr p PrOV Ides bOlh VISUAL AND AU DIO , ~ d , c a l , o n s ' Comes ",,11'1 '15 o "'~ two
lo~e anodIZed a lu rr"~um c a~met M ea sure s o nl v 2 31 4 x 3 3-4 COmpl ~ l ~ \."tl\
Tou~h To ne pad bo ard, cfysl al ch'D a~d a>l nec~ ssa rv c omDo~ e ~ ts 10 t ,~ ,sh

tne ~ I I

PRICED AT, . . . . $29_95
FOf I ~ose ", 1'10 WI S ~ 10 mounl I~e en colle , ,~ a hand he lll un,t I he PC boa,d
measures on ly 9116 -- • 13)4' Th ,s pa« ,a l " ' I ""lh PC bo ~ rd , C' y s I ~1 C~ 'D and
components
PRICED AT , . . . _. , $ 1• .95

ACCUUn. _MlMOU OmaN .'T THI S ACCUKEYER MEMORY KIT PRO
VIDES A SIMPLE . LOW COS T METHOD QF ADDING MEMORY CAPABILITY
TO TH E WB.VV" ACCUKEYER WH ILE DESIGNED FOR DIREC T ATTA CH
MENT TO THE ABOVE ACCUKEYER, IT C AN ALSO BE ATTA CHED TO ANY
STAN DARD ACCUKEYER BOARO WI TH LI TTLE DIFFICULTV $ 16. 95

A«Ul.flU Il. l fl TH iS ACCUKEYER IS A REVI SED VER SION OF THE VER Y
POPULAR WB.VVF ACCUKEYER OR IG INALL Y DESCRIBED BY J AMES GAR
RETT. IN OST MAGAZINE AN D TH E 1915 RADIO AMA TEURS HAN DBOOK
$ 16 .95

A(UUnl_MlMOIl On ION 1.11 _ TOGETHE R ONLY $ )l_00

6~DIGIT CLOCK • 12124 HOUR
COM PLETE KIT CON SISTI NG OF 2 PC G l 0 PREOAILLED PC BOARDS, I
C LOCK C!"IIP. 6 FN D 359 RE- ADOUTS. 13 TRANSISTORS , 3 CAPS, 9
RE S ISTO AS . 5 DIOD ES, 3 PU S H B UTT ON S WI TCHES POW E R
TRANSFORMER AND iN STRUCTIONS
DON 'T BE FOOLED BY PAR TIAL KI TS WHEA E YOU HAVE TO BUY
EVERYTH ING EXTRA
r1IKlOAf " $ 11,95

Set the sco-oi-» pot so that
the meter on the f inal in
your rig swings in to i ts no r­
mal area as t ho ugh you
were using the station mi­
crop ho ne.

There is no prov ision for
VOX operation. Most hams
prefer manual RX/TX since
it both prevents an opera­
tor's accidental sneeze or
cough from turning on the
transmi tter and allows you
to cut off the speaker if he
or she attempts to say
so m et h ing inap p ropr i ate
for t ransmissio n over your
station.

One tip o n phone patch
u se -for so m e re aso n,
when you tell someone on
the telephone to ta lk loud­
er, they wil l do so for a few
m inutes and then lapse
back to their orgina l vol­
ume. However, if you turn
t he audio ga in control
down so t hat they hear the
other stat ion m o re sof t ly,
they w i ll automatica lly
speak up as though to com­
pens ate.•

Vo~om ~OO
PRODUCTS CORPORATION
65 E. Palatine Rd., Suite 111
Prospect Heights, IL 60070
(312) 459-3680 =z

Dealer Inquiries Invited ~

• True % wave gain antenna
• Dramatically boosts reception as well

as transmit range
• Individually tuned matching network

V • Base spring/tuned coil protects radio as
well as antenna from accidents

v • Extends to 41", telescopes to only 8"
• BNC connector fits most current hand­

held and portable radios
• Better than 1.5:1 VSWR across the

entire 144-148 MHz band
• Only $24.95 from your dealer or

postpaid from VoCom
(1 11 1~o,s reSlde~ls please i ~ c l ude 6"" sales tax )

Reach Out!
just like adding a 10-watt amp
to your 2-meter hand-held...

place of the 500- o r
10Cl0-Ohm w inding ,

The t ransmit level is set
by the Sao-Ohm pot con­
nected to T2 . Bypass capac­
i tors are shown on al l input
and output lead s to preven t
rf feed back. A metal enclo­
sure for the patch is recom­
mended ,

To use the patch, set 51
to Or-, and 52 to Rev and
li sten on the te lephone
handset. You can get a clear
l ine (no dial tone) by dia ling
the first digit of a loca l ex­
change. Tune in a stat ion on
your receiver and set the
audio gain control on the
receiver for a com fortab le
level in the telephone hand­
set. Telephones are quite
to lerant and leve l sett ing is
not critical. If the audio
so unds com forta ble in your
ear on receive while listen­
ing th rough the telephone
handset, it probably is ac­
ceptable,

Next, put 52 in the XM IT
position and talk normally
into the telephone handset .
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Two Stations on One Antenna
- Impossible? Guess again!

ChiJrle5 Trice W ,4,4RRB
50 N, W. 189 terrace
M iami FL 33169

C an two amateurs live
next door to eac h other

and operate in harmony
with one antenna system
for two shacks? Sure! Here's
how we did it.

At the t ime I (Charl ie
W A4RRB) m oved in next

Phillip Vitrano WB41NC
4O N.W. 189 Terrace
M iami FL 33169

door to Phil WB4INC, we
had a few th ings going fo r
us: (1) We had been friends
for many yea rs. (2) Our
shacks were to be very
close. (3) We had a lo t of
parts in the junk box. (4)
And, most importantly, we
agreed that i t would be ri-

diculous to have two com­
plete antenna systems side­
by-side . We couldn't both
operate on the same band

at the same time, anyway.
We ended up with a very

ve rsatile and simple switc h­
ing system that features: (1)

TO 10.. CO" TROI. RH AY

)

TO ' ,"' CONTIIOI. IIn AY

)

TO 20 " CONTIIOl. IInAY

)

TO 40/80 ~111OL RlLA'

)

11($[1 Rl LA'

TO " 0 1Oft CON111OL IlI:LA'

)

Fig. 1. Basic control relay hookup.
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Fig. 2. Phil's control panel.



Fig. 3. My control panel.

shown in Fig. 1 .
If I press 51 (a mo men­

tary NO 5P5T push-button
switc h), K1 pu lls in. The
lower set of contacts ap­
pl ies a latc hing ground to
the re lay coil through two
dependent normals: 52 (an
NC momentary pus h-but­
ton sw itc h) and an NC set of
contacts o n K2 . 52 is on
Phil's control panel and
when it is pressed, it rese ts
the cond ition t hat 51 set. K2
and 53 allow a momentary
break in the ground used to
la tch K1. I use 53 to rese t
anything I've remoted. Phil
uses 52 to reset the rel ay if I
wa lk off and leave some­
thing remoted.

Point R is connected to
all of Phil 's switc hes, a llow­
ing rese t of any remote con­
dition to my shack.

51 and 52 have internal
lamps that a re ligh ted when
K1 pulls in. The lights ind i­
cate a remote condition. All
bu lbs are 28 V d c runn ing
on 24 V dc to lengthen life .
All contro l rel ays a re 4P DT
24 V de.

This circ uit is dup licated
five times: four fo r the an­
tenna rel ay control and the
other for rotor cont rol.

56 is a push-on, push-off
5P5T switch with an inter-

..... 318

change in the operation of
any of the antennas. The re­
lays used were 24 V dc with
large contacts, capable of
handli ng a kilowatt. We al­
so we re pleased tha t no rf
got back into the power
supply.

The outputs of the anten­
na re lays feed ground-short­
ing rota ry coax switches in
bot h shacks.

Al l inte rco nnecting ca­
bles run between the two
shacks thro ugh fo ur-inch
PVC pipe that is buried
about six inches down. The
e lbow connections into the
shacks are hidde n from the
st re e t wi t h bushes and
fe rns.

We are able to operate si­
mu ltaneously, even when
bot h stations are usi ng t he
quad , The only conf lict t hat
arises is in the di rect ion t he
quad is pointed , Remem­
berc- we're fr iend s , ..

The system has been in
continuous operat ion fo r
over two yea rs, with not
one failure.•

III I.~

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BlANKER -RF GAIN -CW SWITGH ­
SQUELCH -MIG GAIN -DIGITAL FREQUENCY
DISPLAY-HI/LO POWER SWITCH-13.8 VDG SA
POSITIVE OR NEGATIVE GROUND. 9.5" x 8.5" x 2.5"

DEALER INQUIRY INVITED.

IS METER MOBILE TRANSCEIVER
CW&USB

NCGISSB

na l lamp. Phil presses 56
when a t the rig, illu m ina ting
my rese t switch lamp (in S3)
and wa rning me of Phil's
operation. I check with Phil
ove r the intercom to see
what anten nas a re ava il­
ab le .

All contro l switches a re
momenta ry SPST pu sh-but­
tons with inte rnal lamps.

We home-brewed the an­
tenna relays, not only be­
cause of the avai labil ity of
parts in the junk box, but al ­
so because of the cost of
commercia l un its. The re­
lays we re enclosed in smal l
a luminu m rniniboxes. with
all coax connections made
through S0-239s. We fea red
an impedance lump, but
we re pleased to fi nd no

ATTENTION MOBILE HAMS

Fig. 4. Antenna relays,

1275 N. GROVE ST.
ANAHEIM , CALIF. 92806 (714) 630·4541

~
TO P~I L'S

COA< SWITCH
TO:

ANTENNA
TO' ~ TO CH ARLIE 'S

CONTROLpl1 COA x S WITCH
REL AY

Vehicles-Aircraft-Marine

TO 40/~ O CO" T" O<- RELAy

TO I ~ " CONT ROL ""LAY

TO '0'" CONTROl. RELAY

TO "ESP RElAY

TO 201' CO NTROl. RElAY

TO PHIL 'S S6

TO ROTOR CO NT ROL RELAY

.L
• )

®

.L
)

.L
)

.L

®
)

.L
)

.L
• )

two-way intercom between
shacks; (2) remote contro l
of all the sepa rate feedlines
tor a three-band, two-e le­
rn ent quad fo r 10, 15 and 20
mete rs; (3) remote control
of a two-band t rap di pole
fo r 40 and 80 meters, and (5)
lighted indicators.

Si nce al l of the ante nnas
already existed at Phil 's, we
left them there and I under­
took the construction of the
switching system. The de­
sign considerat ions were: (1)
as l itt le d isrupt ion to Phil ' s
shack as possib le; (2) a low
contro l voltage between
shac ks; (3) fa il-safe normal s
so that power supp ly fa i lure
wou ld not inconvenience
Phil (after a ll, I was sav ing
lots of bucks by not hav ing
to buy a nd erect an a ntenna
system); (4) a simple single­
voltage power su pply; (5)
grounding of a ll antennas
when not in use, and (6)
abil ity to override the ot he r
shack - if one operator for­
got to clear his control pan­
e l, the other still could gain
access to any anten na.

The re a re four sectio ns to
the system: the contro l re­
lays, Phil's contro l panel ,
my control panel, and the
antenna relays. The basic
contro l relay hoo ku p is
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lim Lunacek K0YM!
5145 Xerxes Avenue NOrlh
Minneapolis MN 5';430

Build a 60-Hz Frequency Monitor
- keep the power company on its toes

How many times have
you needed a simple,

cheap, 6O-Hz frequency in­
dicator? Sure, a comme r­
ci al reed-type meter is nice,
but it never seems to be
avai lable when you need it.
The other alternat ive, the
station frequency counter,
is bulky and expensi ve.

Here is anot he r de­
vice -a ci rcuit-which can
resolve cycles per minute
and costs on ly a few dollars
to build, The ci rcuit is basi­
ca lly a frequency compara­
tor, and the idea can be ex-

tended to almost any fre­
quency you w ish." Fig. 1
shows the schematic. The
reference frequency (60 Hz)
is derived by using a color­
TV crysta l and an MM5369
programmed div ider (inte­
grated circuit). Both crysta l
and IC are very reasonably
pr iced and usefu l for many
d igi tal clock/timer pro jects
as wel l. The input f requ en­
cy is taken f rom the low­
vo ltage secondary of the
power t ra nsf o rmer. The

v'Cucuua '." 73 M agazine, [ulv,
1977, p 35.

power supply is straightfor­
wa rd, using a bridge recti­
fier and a 5-volt Ie regula­
tor, U6.

The reference and the in­
put f requencies are pro­
cessed by the Schmitt t rig­
ger. U2, and fed to the com­
parator c ircuit. U3, U4, and
US , U3 provides identical
pulse shapes to U4, U4 is a
a-bit counter which counts
up with one input and down
with the o ther, The counter
contents are decoded by
US and used to l ight 0 5 to
08, in sequence. The direc-

t ion of the sequence w ill in­
dicate whether the input
f requency is fast or slow.
For the display, I used a
z-segrnent readout with a
defective segme nt, but four
standard LEOs work as we ll ,

The PC artwork 1 used is
show n in Fig, 2, and parts
placement in Fig. 3. Any
method of construc tion
you fi nd convenient to use
with ICs is okay. Noth ing is
particul arl y cr it ica l, but
you may need O.o1 ~uF by­
pass capac itors fo r t he
7400-series ICs. U6 shou ld
have a sma l l heat sink.

! J. J;"""l "

~1-1" L
'. Ls, R 2 T220.'". ,no '\. ' .20 ,

l' " 0' • " •
~ ~3, '\.,• , '·9~et R, • " .eo- n " TSO o' u'• "$ J SI. .. .. S J.9 ", J:,,, I. • ",.,

Ai
.,.

'"1" "RS T"". 14, 9 )

"' ......
'.'. r-, '"

• 220 •
l .•.• 0

"
0

V • Ul./ " ••••'0 0 , ,
'.."

.,. , " •01' O. '0 '"
I~~' " ."

r(" -ov T "'• H ISS

~. 111
t "' ;;'.rr- ~c"os

.' t- of
,

' J/ "
T'~

'SV D.-De • •". 'f" II. LEO', ~ . . ~". '.u .,.
Fig. 1. 6O-Hz compara tor schematic.
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It's simple to use. Plug it
in and watch the rotat ion of
the LE Ds. For the most part,
the oscill ator t ri mmer
doesn't really have to be
adjustable. If you're a pu r­
ist, the osci lla tor can be set
to 3.579545 M Hz with a
f req uency counter on U1
pin 7, a buffered output.

Plug it into your local
power company, and you
will see a very slow ro ta­
tion, once every five min­
utes o r so, corresponding to
a f requency difference of
perhaps fou r cycles in five
minutes. Most power com­
panies rarel y hit 60 Hz on a



·'0' 8

••••

sen d f o r F RE E

C ol t alOlj o f accessorses
and publ i t olUOns

Shipping w it h i n

48 hours

Pavment m ust

i1 ocomP<il n y o rder

I
•

BEAM

N E W M O N ITO R A N T E N N A

UP t o 8d6 !lilin , 1 0 8 · 51 2 M Hz
$39.95 Pl u s $4. 0 0 U. P. S.

Identlfy t nose st r ang e sounds
Professio n al Iist,n lno Up s
60 min ut e eu selle
55.95 Pl u s $1.00 sh ipp in9

Fig. 1. PC board layout. • DE A L ER INQUIRY INVI T E D .

I want to thank Carol
Stoops and Keith Anderson
for the photography, and
l indsay Mickler for her as­
sistance in prepar ing thi s
manuscr ipt. •
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"... SEA RCHING FOR THE SOUNDS OF TOMORROW. "

!.JROVE ENTE R P R I S E S INC
.... 352 Dept. K

BRASS T OWN, N ORT H CAROLINA 2 8 902
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(Opening the throttle on a
3Q-kW d iesel generator un­
til the f l uo rescent lights f ire
is not the best way to set
engine speed') 1 rv one for
Field D ay.

w
>o
z

••w••,,
w•••

. c=:>
o

o thers. O n an emergency o r
sta ndby power system, you
will see q uite wide changes
of f req uency with load vari­
at ions.

That' s all there is to it.
One of these devices is in
use at a local radio statio n.
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short-term basis because of
ad justments needed for de­
mand, etc., but over the
lo ng term, all the clocks
stay on time. Th is is why the
rotatio n will be fast (c lock­
w ise) at some times while
slow (counterclo ckw ise) at

Fig. 3. Component placement. 6O-Hz comparator.
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Fred Bonavita W5QJM
PO Bo~ 11072
C<fp; fol Sldfion
AU§lin TX 7871 1

Feelin' No Pain
- expedition to Luckenbach

"Lex " N5TX offers a handful of mikes from inside his
mobile home's main ooersung and driving location. The
vehicle served as one of the many operating points during
the weekend.

Perm anent residents of
luckenbach , Texas.

whose numbers fluctuate
between three and five de­
pending on the time of year
a nd wh ich way the wind is
blowing, took the whole
thing in stride on that May
weekend.

And why not?
On previous weekends,

.. -

fo r insta nce. thousands of
cou nt rv-and-wes tem-rn U si c
fans had jammed the tiny
Texa s hill country commu­
nity to listen to their heroes.
Willie Nelson and WayIon
Jennings. sing the pra ises of
Luckenbach ("where ain't
nobody feelin ' no pain")
and drink beer.

Other weekends brought

numbers of Bandidos (the
Texas answer to California's
Hell ' s Angel s) roaring down
luckenbach's main street
on their motorcycles for
days of dancing and dr ink­
ing beer.

And, on weekends be­
tween, there is a constant
stream of curious touri sts ,
ca rrying cans of beer and
admiring such well-known
landmarks as the town's
lone parking meter, the re­
cently insta lled pay te le­
phone (the only one in
town), or the bust of the la te
Hondo Crouch, who helped
rescue luckenbach from
becoming a ghost town by
buying it-lock, stock, bar­
rel , and egg-delivery route.

What was so special
about the arriva l on t he
weekend of May 12-13,
1979, o f several dozen
radio ama te urs (with their
elaborate equipment and
antennas) for the first OX­
pedition to luckenbach?
For the loca ls, not muc h ­
except for another increase
in beer sa les. Few passersby
noticed the so unds of CW
signals drifting over the row
of faded green outhouses
across from the combine­
ation genera l store a nd bar.

But if the regulars were
being blase about the

Dx pediti o n . amate urs
around the world were not.
They were lined up, waiting
their turn for a contact with
W5HX, the Voice of luck­
e nbach, for the weekend.
Whe n the pile ups clea red
at noon Su nday, afte r
twenty-eight hours of op­
eration, some 2,200 ama­
teurs had quahfed for spe­
cial certificates issued for
the occasion. And some of
those pileups we re so mas­
sive, o pera tors and logge rs
occas iona lly had to sum­
mon hel p .

One of those waiting to
land W5HX was UA9DO in
Moscow, who read about
the OXpedition in a US ham
rad io magazi ne. That par­
tic ular QSO was the longest
d ista nce worked du rin g the
weekend . (One Texas ham
wondered why the Russian
apparently was getting bet­
ter and speed ie r delivery of
the magazine than were the
locals.I

Othe r OX logged incl ud­
ed WA4JH S/MM1 in the
Mediterra nean, SV0AH in
Greece, YU2RAW in Yugo­
slavia, and EA9FE in Africa,
all on 10 meters.

And there was the be­
wi ldered WB2RlK/YE1 in
Nova Scotia, who could no t
immediate ly gras p the de­
tails of his QSO with l uck-
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IN-LINE WIlTT METER
WM-2OCXJ reads power in ZOO,
1000, 2000 walts. 3.5-30 MHz.
Incl. expanded VSWR scale.

MOBILE WATT METER
HFM-200 with remote direc­
tional coup le r reading _20 or
200 watts . 3.5-30 MHz. n.
luminoted. with VSWR scale.

PEAK REIlDING
WIlTT METER WM-ZOOOA
reads p ower in 200 , 1000,
2000 watt ra n g e s. 3 . 5-30
MHz. Reads average o r PEP
pow e r o u tp ut. Include s e x­
ponded VSWR scale.

1.00
31900
429.00

339.00

149.00
34 00

8995
185.00
69900
169.00
169.00
Stock
169.00
239.00

_38c /f I

109.95

. $999.00
77900
499.00

Order Your
KWM380 Now'

Old Pricing & Free Goods!

Adel Nibbling Tool 8.95
Janel OSA5 . . 41 .95
Sprague l00MFDI450V Cap 2.00
Aohn Tower .. 20 0

0 oft dealer
25G , 45G Secuons

Belden 9405 Heavy Dut y
Rotor Cable 2"16. 6#18

All iance HD73 Rotor
Am phenol Suverpta te

PL259 .
ICOM 255A 2M Synthesized
ICOM 260A 2M SSBIFM/CW

cotnc . Swan 1028XA
Ast ra 150 .
Astra 100MXA .
Mirage 823 1 watt -So wall

amp
051 5600A wlAntlAc
Robot 800 .
Cushcraft A3 Tnbanoer
AEA Morsemanc
Bird 43. Slugs . ....
COE Ha m-a Rotor
Ha m-X
FDK Palm 2 Handle wllh

BPIAC ....
Cet ron. GE 572B
Kenwood Service Ma nuals
Stock . . . . . . 10.00 ea .

Ietrex TB5EM . 425.00
Tetrex TB6EM 54000
r etrex Monobanders Stock
Santee HT1200

Syn thesized

DON & MIKE'S GOODIES

l a te Specials:
Kenwood TS1 80SIDF CISSB Call
ICOM IC2ATITTPINICAD . 229.00
NEW - ICOM IC720 w/AClmlke Call
Bear cat 220-$299.00 300-399 00$1 6.95 $2.55 $19.::;0

$17 .95 $2 .55 $20 .50

Here they ,He! T he latest od lliol'l l. World­
fllmo us Radio Amateur ClllbaokS, the
most res pected and complete listing o f
ra di o a mateurs. usn calls , license clanes.
a(J('lress Information. Loaded with speda l
features such as een chlln~. p reflll8S o f
the world, standard time Char ts, w orld ·
w ide QSL bureaus, and m ore . The U .S.
Ed it io n features over 4 0 0 ,000 listings,
with over 10 0 ,0 0 0 changes fro m last
year . The Forei gn Ed ition has o ver
300 ,000 listings . over 90,000 chanqes .
Place you r Of'der for the new 1981 Radio
A mateur canecc-e. available n ow.

O rd er both b ooks at the same t i m e fo r
$31.45 includ ing shiPp ing.

fJ'·
<, ,. ( . ~

/)
nos the ,

ONLY BOOKf
us or DX Listings

When ~ comes to

AMATEUR
RADIO QSL's •••

~~lIbDDks
NOW READY!

ORDER TODAY!

O rder from you r dealer or directly from
t he pUbli sher. All dtrect OI"ders add S2. 55
f or shi p p ing. il linois restcents adO 5 '1lo
sa les ta ll.

~
SPECIAL LIMITED OFFER!

"'- Amateur Radio
~~ Emblem Patch

.......Tf~¥<oo only $2 .50 postpaid

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

..... '."ru'116 kca DD INC,
~ Dept . B

~ 925 Sherwood Drive
Lake Bluff, IL60044. U SA

MASTERCH ARGE. VISA

All pnces. l ob Houslon ucepl where In·

d,caled Pnces subject to change WIthout
nollte. all Items guafanteed. Some Items sub
Jeel PflOO sale Send reuerteec foo Dealef
price lost . Teus , esldenls add 6°'0 tu . Plea se
add posteqe est im at e $ 1.00 m mim um .

Electronics Supply, Inc.

1508 M cKi nney

Houston, Texas 770 10
713/658·0268 .....5

SWR BRIDGE SWR l A
w ith dua l reading m eters.
HXXl walls RF. 3.5-150 MHz.
Reads re lative power o utput.

•,<>.- .
•

Availa ble only thro ugh
aurhorized dealers .

~"... CUBIC
~iiII COMMUNICATIONS,INC.

305 Airport Ad. • O ceanside. e a 92054
(714) 757-7525
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Larry N5LL handles the l()..meter and 6-meter FM positions
from a relaxed perch just aft of the tailgate of a vehicle.

"Cherokee" WD5/KW at the key on 15-meter CW, one of
the most active operating positions in Luckenbach.

fo r mid-1981 from a cavern
below the surface of the
earth-a cool spot on ho t
days.

O ther sites bei ng eyed
are Terli nq ua, Texas, near
Big Bend Nationa l Park in
fa r west Texas and the site
of an annua l chili-cooking
co m pet it io n, and l o s t
Pines, near Aryan, Texas,
legend ha s it that l ost
Pines, loc ated in an area of
the state ot herwise devoid
of pine trees, came from
seeds planted by the fa­
mous Joh nny Pineseed, a
descenda nt of Johnny Ap­
p leseed, who wa nde red
tha t section of east Texas in
the last century and whose
exploits a re expected to be
the center of a tt entio n any
day now. according to
Schneider.

Any chance of a re turn
trip to l uckenbach?

"That's possible, too."
Schneider said . " They were
glad to have us and happy
about the publicity . We
were so tame compared
with the normal lucken­
bach groups that we almost
weren't noticed . We prob­
ably were the first group in
three or fou r years that
didn't have hai r down to
our shou lders." .

2 meters in the VHF spec­
trum. Phyllis Dyer WB5ZFA
put a ll the other operators
to sha me by handl ing 291
out of 582 contacts on 20­
meter phone d uring the
weeke nd . And the re were
524 contacts on 40 pho ne,
498 o n 15 phone, and 205
o n l S CWo

The idea fo r the outing
came (as a joke] from a re­
peater o rgan iza tion mem­
ber to Bob Schneider A15Q,
who was the net control sta­
tion o ne night .

"C lem WB5VDl sa id he
was tu rning the net back
over to A15Q, who was or­
ga nizing a DXpedition to
l uckenbach," Schneider re­
ca lled later. " Eve ryo ne
heard it, and the next thing I
knew, we were getting ca lls
from as far away as Corpus
Christi wanting to know
about it."

From the re the idea
caught on and spread. The
repeater group raised about
Sl ,200 through a raffle to
finance the costs .

Tentative plans call for
the San Antonio group to
mount its next DXpedition
from deep in the heart of
Texas -literally. The next
outing ha s been scheduled

mud daubers (pronou nced
"rnu ddobber s" lo c a l ly)
winged in promptly at noon
on Satu rday to be greeted
with cheers (and another
round of l one Sta r beer)
from the crowd that had
ga thered to mark the event.

O perat ions were set up in
a fo rmer cow pasture, adja­
cent to the ma in st reet,
veh icles were dep loyed
around the area, and t he
place soon took on the air
of Field Day. Stations were
set up in mobile ho mes,
travel-t railers, on the ta il­
ga tes of pickup truck s. and
in a nearby building.

Beams (lent by Wilson
Electronics Corp.) and long­
wires were everywhere. In
many instances, the beams
were cranked by hand.

Using regular power
sources instead of emer­
gency generators, the op­
erators jumped to their
tasks just after breakfast on
Saturday. Sixty-one opera­
tors and loggers manned
the various points, with sta­
tions on all the high-fre­
quency bands and on 6 and

enbach. Dee WB5VWX and
Fl oyd WBS PFR found an
old set of bedsp ri ngs, took
it outs ide, propped it up,
loaded a Ten-Tee Argo nau t
into it through a tu ner, and
worked him o n 10 meters,
gett ing a respec table 5-by-5
report in re turn . They sa id
la ter that they had to twice
exp lain where t hey were
and what was happeni ng
wit h the ir antenna; they
quoted him as saying that
"since he was working a sta­
tion in luckenbach, he
cou ld bel ieve almost any­
th ing." That QSO netted
hir-r the on ly bedspring en­
dorsement to be awarded
on a certificate. The anten­
na was dismantled imme­
diately afterward .

The whole event staged
by the Bexar County Re­
peater Organization in San
Antonio, was timed to coin­
cide with the annual return
of the mud daubers-an oc­
casion rivaled only by the
return of the swallows to
Capistrano or the return of
the turkey vultures to
Hinckley, Ohio. And the
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I Code reading 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 A code reader can add to the I
I fun of ham radio by allowing I
I

you t o copy many signals that I
are too com plex or too fast to

I decode by ear. I
you can get in on such things

I as news-wire service transmts- I
I storrs, weather information and I

financial reports that are sent
I by racnotetervoe CRTTYI, ASCII I
I

computer language or Morse I
code.

I Some code readers only copy I
l

one or two types of signals. but I
the Kantronics Field Day 2 t m

I allows you to copy RTIY at 60, I
67, 75 and 100 WPM aauo. ASCII

I at 110 and 300 (if sent as it is I
I typed) WPM Baud and Morse at I

3 t0 80 WPM .
I The Field Day 2 even has an I
I

editing program to im prove I
sloppy Morse, You get more of

I the message and fewer illegal I
I

character signs than with other I
cone readers. With a Field Day 2

I you also get a 24-hour clock, I
code speed display and TIL

I compatible demodulator out - I
I put. I

The Field Day 2 is a complete
I unit in one package with a large, I
I

easy-to-read, rocnaracter dis- I
play and is backed with a full-

I year lim it ed warranty. I
Code reading makes ham

I radio more fun , and now you I
I can get started with one corn - I

pact, versatile unit, at 5449.95,
I suggested price, the Field Day I
I 2. Call or visit your Authorized I
I xantrorucs Dealer for a demon- I
I stratton! I

I I
II lie': Kantronics II

(913)842-7745
I 1202 E. 23rd 5t re et I
I lawrence, Kansas 66044 I
1. ....
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~.." ... " ,

$69.95
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FEATURES:
• (TSTO:'t1 I e _ Computes SW R from

the level sensed on the transmission
line independent of the power level.
This analog computer operates over
a range of only one watt to the full
scale of the meter with unequaled
accuracy.

• IW(;la:n TA UT·BANI> :\U;T E RS­
Provide accuracy and readability
that must be seen to be appreciated,

• II E AVY n UTY CAHI St:Ts-Hand­
some heavy duty metal cabinets
complement virtually every trans­
ceiver on the marxet today.

• T WO ~ton F.: S-PEA I\ OR A\ ' E R·
:\GE- The amateur may choose be­
tween either peak o r average power
readings.

• I'OWER REQL'IRE~I ESTs-Due to
the advanced low current des ign.
battery life is truly outstanding ,mak­
ing this meter a naluralfor portable
or field day operation. Uses standard
9 volt battery Of 120V AC with op­
tional AC adaptor,

• ,\ TTUACl'IVE
AHounAlJLE enn-txc
'Model 31A (0 10 200w)

31 B (0 to 2Ow)
...... ..only $149.00

Model32A (0 to 200w, 0 10 2000w)
328 (0 to 2Ow,

o to 200w)
. . . . . . . .only $169.00

•
SIGJl:ALCRAFTERS,IJl:C.

5460 Rl'ES A VISTA IlUI\'E
SIIA WSEE ~tISSIOS. KASSASh62t15

9I:1/262--6r>6.'>; T ELEX 42-41;}

An Sognolc'ane.. p.-oxlOCl. " 'e cIMo9nod.~,.-red.

I r>(! proauced ,n ll>e U.S .A. PrIOM inc:lu<le "" I~ 10 an
USA \lISA ar>(! MO Sie , Cha'ge a<:e.,.plM KI ..... R&o< .
<lent. p....... add 31\ p' ''':''''l

~10DELS :Jl anti :t!·
Our portable Models 31 and 32 feature
the same state-of-me-art technology
that is incorporated in their Big Brother,
the Model 30. Never again will you have
to bother with SWR "calibrate" controls
and switches' Siqnatcratters' custom
integraled circuit makes power and
5WRmeasurement a "nanc sotr' opera­
tion by automatically computing SWR.
The resu lt is unparalleled accuracy and
ease 0 1 operation .

Signilll'mfters I'resents
The 'lost i\dmnl'('d
J\ntomilticCompnting

I~l\ver }leh~l's
In Allliltelll' nildio!
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Peter Sfrauss A2CPS
BOlSwana Amateur Radio Society
Pri vate Bag 0060

c.""'~
Botswa na

Operating Overseas
-licensing facts for traveling hams

Early in 1977, after hav­
ing passed the radio

amateur examination in
South Africa, I had to t ravel
for my company to the Ger­
man Federal Republic. In
South Africa, I could find
no information readily
ava ilable on how to obtain
permission to operate in
other count ries. A phone
ca ll to the DARe (t he
Deutscher Amateur Radio
Club) amateur radio center,
the Amateurfunk-Zentrum
(AFZ) in Baunatal, West
Germany, brought me all in­
formation on how to get a
guest license.

After returning to South
Africa, I discussed my ex­
perience with other hams. It
became clear to me how
many of us travel but leave
OUf rigs behind and do not
apply for permission to op­
erate in the countries visit­
ed because there is just no
one who knows who to con­
tact for such permission.
Subsequently, I wrote to

the DARC and got photo­
sta ts of all the guest license
information availab le at
that time (early 1978). The
information supplied by the
DARe is, of course, intend­
ed for German radio ama­
teurs and is based mainly
on arrangements the Ger·
man Ministry of Posts has
made with other foreign
telecommunication author­
ities.

This was used as a basis
for finding out the condi­
tions under which foreign
telecommunication aut ho r­
ities issue licenses to visi­
tors. When 1visited the UK
and West Germany early
last year. I was lucky to
meet the General Manager
of the Radio Society of
Great Britain (RSGBl. OM
Dave Evans, in London. as
well as the General Manag~
er of the DARC in Baunatal .
We discussed problems
that visiting hams encoun­
ter. and I was now able to
help the DARe update its

guest license file with infor­
mation from South Africa
and elsewhere.

The info rmation con­
tained in this a rticle has
been gathered from various
trips that other hams and I
have made. Guest licensing
is in a stage of rapid ad­
vancement as more hams
travel and licensing autboo­
ties realize the needs and
benefits-especially in de­
veloping countries.

Let's take now a look at
how various countries grant
licenses to visitors.

Reciprocal Agreement

Countries which base li­
censing for visitors strict ly
on reciproca l agreements
only are , for example,
Austria . Denmark, Great
Britain, Switzerland, and
the United States.
• The United States: licens­
ing for visitors is based on
reciproca l agreements be­
tween two licensing author­
ities. in wh ich both pa rties

to the ag reement state
which license classes a re
equivalent and are recog­
nized by each other.

• Grea t Britain: The Home
Office in london is the
British licensing authority
dealing with application
from visitors. Between the
UK and South Africa. a re­
c iproca l agreement has al­
ready exi sted for quite
some time. However . a
la rge number of radio hams
traveling from South Africa
to the UK were not born in
Sout h Africa. There are, for
example. British passport
ho lders who partic ipated in
the classes of the Joha nnes­
bu rg branch of the South
African Radio League, as
well as other non-S.A. na­
tional s who passed the am­
ateur radio operators exam­
ination in South Africa .

The agreement states
that each license authority
will recogn ize each other's
exam certificate provided
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the applicant is a na tio nal
of the country where he
passed the exam . I pointed
out that this would exclude
the non-S.A. citizens who
are permanent residents in
South Africa . The Home Of­
fice spokes man indicated
that new cons ide ratio n
would be given to this mat­
ter. Nobody had realized
that thi s wording could be
discrim ina ting.

Gu est li censing

The Ministry of Po sts in
the German Federal Repub­
lic, along with other Euro­
pean countries, started in
t he sixties to conclude
agreements wi th ot her
countries to ca te r to trave l­
ing German hams a nd for
the vis itors. The generalli b­
e ra lization in Ge rma ny and
other countr ies led to a new
type of permissio n to be in­
trod uced . The guest license
(also ca lled short-term per­
mit in some countries) is not
based on a bilateral agree­
ment anymore but on the
merits of the individual ap-­
plicant. This e liminates a
lo t of paperwork and poli­
t ics fo r the administrat ions.

Any radio ham ho lding a
va lid ama teur li ce nse in
his/her home count ry can
apply for suc h a guest li­
cense. A bas ic requirement
is that the exami nation
passed in the home country
be equal to o r of a higher
level than the class applied
for in the country to be
visited . For example, in the
US the Technician class li­
cense is sim ilar to the class
"A" in the Germa n Federa l
Repub lic , but the Novice
license is not eq uivalent to
the Ge rma n class "C" be­
cause of d ifferences of
depth in t he theory and the
absence of a CW test in the
"C" license.

Belgium, France, West
Germany. and Israel are
countries which issue guest
licenses without a recipro­
cal agreement in fo rce.
• Australia: A vis itor permit
is issued o n application fo r
a per iod of up to 12 mon ths

fo r a fee of SA12, provided
the visitor is a bo na fide
tou rist and does not intend
to enter the country to take
up employment. Radio
hams arriving from coun­
tries where a reciprocal
ag ree me nt exis ts with
Aust ra lia will be given an
Austra li an lice nse even if
they take up employmen t.
Arriva ls from non-agree­
ment count ries wishing to
take up employment have
to sit for the exam.

• Swaziland: A visitor per­
mit is issued on application
to hams originating from
ITU-member countries for a
period of up to 30 days free
of charge (include an IRC
for ai rmai l rep ly). Applica­
tions fo r permanent ca ll­
signs from hams arrivi ng to
take up em ploy me nt will be
co ns ide red (through a secu­
ri ty check) once they are
reside nt.

Swazi land, a beaut ifu l
mountain kingdom with a
wealth of tourist trade
mainly from South Africa, is
not super-rare OX, but there
are many hams who do not
have a QSl ca rd .

The Swazi Te lecommuni­
cations Depa rt men t has
been acqua inted wit h ama­
teur radio since its sta rt and
visitors have a lways been
a llowed to o pe rate. App li­
cants , however. somet imes
did no t have an answer
after waiting for six months
and more. When in Mba­
bane, the capital. I went to
see Mr. B. Manana. the man
in charge, who exp lained
the problem to me.

The re was no appl ication
form avai lab le, and hams
simp ly wrote letters indica t­
ing the peri od they wa nted
to o perate and enclosed
photostats of their current
license. If a ll req uired infor­
mation was provided. a per­
mit was granted. Where the
application was incom­
plete. it was filed. The basic
problem was t hat appli­
cants did not know what
t hey were supposed to do .

r deve lo ped an appl ica­
t ion form wh ich covered a ll

questions to the satisfac­
tion of the administration,
and to my knowledge no
completed application has
since been unsuccessful.

. Z im b ab w e Rhodesia:
Short- te rm permi ts a re
issued free of cha rge on ap­
plication from vis it ing ha ms
o riginat ing in cou nt ries
where no reci procal agree­
me nt ex ists, provided the
appl ica tion is received at
least six weeks before ar­
rival in the country.

• Sou th Africa: The South
African Telecommunica­
tions Department bases its
licensing decisions for
visitors o n reciproca l agree­
ments only. At the AGM of
the South African Rad io
l eague in Durba n in 1979, a
motion was passed unani­
mously to appoint a com­
mittee to investigate guest
licensi ng fo r visito rs to
South Africa.

Reciprocal licensing 'JS.

Guest Licensing

Reciprocal Licensing.
This has the advantage that
US hams are granted the
same privileges as visitors
to the US. This is the same,
of cou rse, in a ll other coun­
tr ies whi ch li cense st rictly
on a reciprocal system. Re­
ciproca l ag reements place
a great ad ministra tive bu r­
den o n the licensing author­
ities concerned, sometimes
for the benefit of only a
very small number of hams.
The US is a world leader in
recip rocal agreements, fol­
lowed by Great Britain. This
effort is very commend­
able, but not a ll admi nistra­
tions a re prepared to con­
c lude a g reemen ts with
large numbers o f othe r
countries.

Gues t Licensing and
Short-term Permits. Th is
takes a lot of the work load
off the administration, and
visitors from rare OX coun­
tries can be considered,
which is, of course. a lot of
fun fo r the hams in the
coun try be ing visited. It
gives t he vis ito r a better op­
portunity to meet the locals

and make friends . It a lso is
exciting to hear an A2C sta­
tion mobile in 306, a ZS6
call portable ZE, or (when I
was in Germany) an A2CPS/
Dl/mobile on the ai r.
Pol iti ca l diffe rences be­
tween countries a re not
obstacles anymore, and ap-­
plicants whom an adminis­
tra tion might find undesir­
able can be re jected with­
out any em barrassment.

Where Does the Informa­
lion Come From'

In my travels, I make a
point of visiting the license
authorities to obtain appli­
cation forms, discuss the
various aspects of guest li­
censing, and to maintain a
pe rsona l co ntact. You
could do the sa me.

To prov ide up-to-da te in­
fo rmat ion for radio hams,
each a mateu r society
shou ld have a cu rrent file
based o n travels by mem­
bers . Awa reness can be cre­
ated by the editor of the na­
tional amateur magazine.
In the South African Radio
ZS Magazine , I have had
various art icles published
wh ich have he lped hams to
obtain reciproca l as well as
guest li censes.

The cq-DL also has fre­
quent reports of trave ling
hams who have visited rare
countries, desc rib ing their
experiences.

It is not in my scope to
answer all queries of all US
hams traveling the world.
However, hams traveling in
Southern Africa . including
Botswana , Rh o d e s ia ,
Bo phu tha tswana and Ttan­
skei can contac t me for ap­
p licat ion form s and an in­
format io n sheet. Please in­
clude $l (US) fo r postage
and photostat expenses per
co u nt ry . (A ny que ries
without 3 IRes for return ai r
postage cannot be con­
sidered .) A must: Include
callsign, license class, pro­
posed date of arrival. and
period of intended stay.
Please type, o r use neat
handwriting, and allow at
least 60 days. •
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at your B&W dealer. ... 11

Made in the U.SA bY~
Barker & Williamson, Inc.
10 Canal Street, Bristol, PA 19007

Wide beI"ll preamps WI1tl 20 to JO de ga"' . ImprOYl!S
pe< Iormance 01 low pnc" counl... , cons lderaDly
Probe ' ellds oec.naices wllr>out IOad''''ll. Gene<alorS
can De set 10 lOW... output IIvold'ng frequenl shIh"
Also lor scopes. mete's. etc .Valuable uoubleSt-.::>ollng
lId Pow ...ed by 3 pencells . BNC co" neclors . H' Z ",.
put Oulput is 200 to 400 m. ,ms ,nlO50 ohms

Mode l VP·2, VH F Counle , P,ellmp,
100 KHz 10 200 MH z.. $39.95

Mode l UP·3 ; UHF Counle, P'eamp.
I MHzlo500 MH1, S!>t.9S

oeeee I,om PAGEL ELECTRONICS. 6741-e Tampa
Ave.. Al!5eda. CA 913Yi. serlO chec~ or MQ lor ppd
sh,pmenl v<a UPS w!>en ava Il. Of call213-341·1714 for
COO ForeIgn IIl1d 10% lor a"ma,1 " hlInd''''9 . Galli
'''S.lIl1d 6.... Sill ieS ta . One~, wa NaNty . money bac~

Qua,anlee "" 3U

:ID PAGEl ElECTRONICS

SENSITIZE YOUR COUNTER
II's Ten Times Belter -:.,::-::::_.
with a
COUNTER PREAMP _ i,--;'"

GIGA Hz Preamp!!
Ultra·wideband

1 MHz
10 1000 MHz

nw PM-5 Pf"lImp mocIule
CO¥en Hie eol"e range • •
lram 1 MHl IO1GHltlOOO
MHZ) Peflecl fOf lhe nevo
GHl cou"ter.l and highe<
UHF beI"lls, ee lremeo­
ecce ball<twidt~ 01 II"'" p"Ilamp ma~es " SO _sal,le
you w,ll soon depe"ll on il wf>en~ lIdcled gain ,s
~ed lor AF measurements. Also 10' scopes. mW
powe' me lers. de teclo,s . etc . Gain,s 30 d8 trom 1 MH z
10500 MHz dec ,easlng 10 15 d8 at 1 GHz. Maximum
OUI PUI is 1 voll p-p ;"to 500hms. II ;s des,g ned to WOf~

;n e it"", 5001 750hm sys lems, The p'ea mp is ready10
use with tbe powe' ada ple, p'ovided or a ny 7.5 to 15
voll DC supply a t 50 mAo II carl be ·'bu ill·in'· 0'
mourlled 0" you, eq u,pme" l " des"ed , Made wllh I'ne
Quailly plaled- lhru ooa 'ds . 5trop-II"e des,gn using mi·
C1OW • ..., t ' lIn5'5Ior5, BNC conneclorS
MOOf!oI PM·5 UHF Preamp twlpow", lIdapter),..... S59.95

• •.. ~ ... .

Antenna Matcher
Use your car's AM/FM antenna lor
your 2-meter mobile rig.-Ehminate
the two-antenna tip-off 10 thieves.
without the nuisance of hideaways.

Save the cost of a z-meter mobile
antenna.

AT-200 tunes from the trent panel
for maximum output, minimum
VSWR (1 .2:1 or less for most car
antennas),

•AT-200

2-

P O , Box 5103 Tacoma, WA 98405
,2(6) 759-161 1 ... 89

CLUTTERFREE
MODULAR
CONSOLES

• Large, 42" H x 57" W x 29"0
• Strong groove-construction
• Mar-resistant wood grain finish
• Options, drawers & lace plate
• For ham or home computer
• Visa and Master Charge

Organize yo u r shack ,drh a

CLVTfERFREE MODUlAR
CONSOLE $179.95

Supply Limited

(A d d $10.00 Shipping & Hand ling
U .S.A . Cont inental 48 St,ues)

.. .. .- - ...
c- c
c
c

* Variable I. F. bandwidth.

* Audio peak & notch filter.

( Y M 35 M ike no t InCluded)

List Price
51045,00

* 160 thru 10 meter coverage.

* Aux. positions for easy WARe
band conversion.

H.F. Transceiver Bonanza
VAESU FT-107M

(All Solid State)

* Built in VOX. NB & R. F.* 240 watts D. C. input. speech processor.

* OPTIONAL 12 memory circuit with
Digi1al Memory Shift--DMS.107/ list $125.00--$75.00

Optional Accessories: FP·l07E 115VAC Power Supply-$124 .00,
600 Hz. CW Filter- S40.00. 350 Hz . CW Filter -S45.00.

YM·35 Scan Mike {Use with DM5-107)-$18.00
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BUTTERNUT
ELECTRONICS

CO.

· . . If you can use onty 1/3
of ir on 107

· .. or only 1/2 of it on 207
· . . o r on ly 3/4 o f it on 407

Onty Butternut 's new
HFSV -1lI lets you use th e
en tire 26-foot radiator on
80. 40. 20 and 10 meters
(pIus a full unloaded quer­
rer-waveienqtn on 151 for
hIgher receuon resistance.
tetter ernoency and greater
VSWR benowrcrn than
convennonar multi-trap de­
signs of comparable size .
The HF5V-HI u ses only two
ruqn-O L-C cucuus {nor
trapsf and one precnceuy
rossress enear oecoooer tor
completely autcmanc and
low VSWR resonance !l}'pl­

cauy below 1.5 : 11 on 80
through 10 meters. inclu­
sive. For further mrorma ­
non. including co mplete
specmcanons on [he HF5V­
11/ and other Butternut an­
tenna prooucts. ask for our
rarest free catalog. If you've
already ..gone vemcar." ask
for one anyway. There's a
lot o f informatio n about
vertical antennas In gener­
al. ground and radial sys­
terns. plus helpful ups on In­
stall ing verticals on roof­
reps. on rrobue homes. etc.

P.O. Box *1411
San Marcos. Texas 78666

Phone: (512) 396-4111

FULL PRICE FOR
AN 80-10 METER
VERT ICAL

WHl' PAY

Em
WACUm ...,vDUCTS.INC.

~
P. O. Box 7127

•• Waco. Texas 7671 0
8171848-4435 ",,79

I ~ " I
I OU R NEW BAN DPASS- I
I REJECT DUPLEXERS WITH I
I OU R EXCLUSIVE I
I BpBr CIRCUIT* I
I . . . provides superior pertor- I
I mance, especially at close I
I frequency spacing. I
I

Models available for all Ham I
bands. Special price for

I Amateur Repeater Clubs I
CALL OR WAITE FOR DETAilS:

JAN
CRYSTALS
KEEP
YOU ON
THE AIR

JanCrysUls
P.O. BOX 06017
Ft. Myers. Flon C3a 33906
all p hones 18131 936 ·2397

.~
easy to cnarae

$ef>I7 '10' frK O..... lilft'St urMc\9
1Nr,!" Of"~ frK morPMt_

compact @@@[fl)@DUi)O@@Og

&~'!RTTY

• cs
o CB standard
• 2 meter

• Scanners
• Amateur Bands
• General

communication
• Industry
• Marlne VHF
• Micro processor

crystals

We speak your language
5169.95 buys the most economical terminal unit kit availab le
today _not the cheapest, but the best for the price. The TU-170
is a single unit tha t connects your rig, printer. and comp uter at
a n economical price .That's a language anyone ca n understand.

Flesher Corporation ~ "
P.O. Box 976 Topeka, KS 66601 913-234-01 98
o..tI1lxlton In Canada and Au.trallQ
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Stalking the Elusive Ground Fault
- a real-life adventure

A R Ta ylor W50 S
Rlf'. 4. Bo~ 76
E ravette A R 71736

M id nigh t, and after
four hours, I had

finally found t he se mi­
colon some nearsighted
copyreader h a d over­
looked in my BASIC man­
ual. I pulled the plugs and
put my toys away.

Early in the evening,
there had been fla shes o f
lightning in the area, and
the general forecast was
for possible thunder-show­
e rs. In thi s part of the
O zarks. that can be bad
n ew s, so I made the
rounds. First. the garage,
where my c o u nt ry- t y pe
water sys t e m wa s in­
sta lled-check water pres­
sure a nd then di sconnect
the pump ; throw the
master sw itch. Then to the
radio ,shack- a ll gear dis­
co nnec ted from the power
line . antennas prope rly
grounded, everything there
OK. Back in the house­
two -meter gear di scon­
nected, organ plug pulled ,
TV a nte nnas and line plug

o ut, hi-f sys te m discon­
nected -nothing running
there but the electri c clock
built into the wall.
Refr igerator and deep­
freeze st i!1 connected; pull
them only when lightning is
making the dog howl.
Nothing connected in my
bedroom but a c heap radio
and a fluoresce nt la m p; in
my wife's room, I knew
the re was another fluores ­
cent la m p and a clock­
radio; they should all be
OK . About twelve-thirty
now, and it had been a long
day . Even the dog was
asleep.

Two-thirty. " Bob, I need
your help!"

I reckon she did-house
full o f stinking electric­
type smo ke. Wife's fluores­
ce n t lamp in flames; elec­
tric clock dead . Bulb in the
ce iling with a dull glow.
Pulled beds and dressers
a round to get at various
out let boxes ; nothing
wrong. (Still not awake.I
Out in the kitc he n, re friger­
ator not ru nning - oh, boy!
Those thi ngs cost money!
Utility room, deep-freeze
not running; they're expen­
sive, too. Pulled refrigera­
tor plug. Pulled deep-

freeze plug-hey ! lights
ca me on bright.

So, problem so lv e d .
Pretty good for me. Back in
the days when the Kaiser
was invad ing Belgium a nd
Rickenbacker was learning
to fly , I used to be able to
so lve little prob lems like
this, and I sti ll co u ld, by
go lly! So-must be the
deep-f reeze. Plugged t he
refr igerator back in; lights
went out. Cood grief , re­
frigerator and deep-freeze;
half a year 's social secu ri­
ty !

Plugged in the coffee
pot; the lights went o ut.
Make coffee on the gas .
Plugged in the toaster; the
lights went out. The Kaiser
was getting near Par is by
this time, and it dawned on
me that I still had a prob­
lem . (Ricke nba cke r was
looking for the Red Baron .)

Out to the shack for a
voltmeter. (Hey! It ' s co ld
out here fo r a guy my age
running around in paia­
mas.) The n to the ut il ity
box to check circu its . No
defini te conclusion . let's
start at the beginning, the
power pole out in the ya rd ,
where I had a master c ir­
cuit breaker.

It's dark; screwdrive r to
get into box; ca re ful, yo u
drop that damned sc re w,
yo u ' ll never find it in the
grass. Box open, screw in
bathrobe pocket , volt ­
meter in one hand, probes
hunting screws on 220-volt
line, flashlight on probes,
need light on voltmeter,
need two more hands; it' s
dark . Cot reading-110 on
one side, 125 on other side
of line. So what does that
tell me that I hadn 't al ­
ready gue ssed? Try to
sha ke 75 year s out of my
mind -doesn't shake,

Replaced cover on ct r­
cult-breaker box . Returned
to house to drink coffee my
wife thoughtfull y brewed on
gas range. Sto pped shive r­
ing after a whi le. let' s
anal yze thi s thing. C a rage
and water sys te m com­
pletely di sc onnected ­
couldn 't b e a n y t hi n g
wrong there. In the shac k,
maybe? Told wife to go
back to bed, Pulled master
circu it-breaker in house
and went out to shack with
toaster in hand . Plugged in
toaster, lights got a litt le
brighter; plugged toaster in
on the other lin e, lights
went out . Ah hal Trouble in
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the shack. I knew ea rly in
the ga me that it was a
ground-fau lt p ro blem I was
loo king for, but how to fin d
it in my pajamas at fo ur
o'clock on a cold mo rn ing?
Better ca ll the power com­
pany, if ou r rural phone is
working . First, t hough, le t 's
be sure.

Pull ed the mas ter switc h
in t he shac k, went back in
house, th rew that breaker
back on, and p lugged in
the toas ter. The lights went
out So it isn't t he shack, it
isn't the house, it can 't be
the ga rage; what the heck
was that power compa ny
numbe r?

Electric company office
fifty m iles away, but it' s an
"800" numbe r. Found it;
tel ephone is wo rking. Ring­
ing. Ringing . Ring ing. Very
sleepy vo ice answering . I
te ll him I ha ve a problem .
He as ks what's wrong. r te ll
him. He says I have a prob­
lem.

After a whi le he wakes

up, too, finds out whe re I
live, and says he wi ll send a
c rew. The last time the
power company "se nt a
c rew," it tu rned ou t to be a
coup le of smart young line­
me n who wanted to teach
" gra nd pa" how to suck
eggs, but maybe t hey've
got mo re than one c rew.
Time passed . I got d ressed.
Wa rm er now; s t o p p e d
shivering .

Li ghts com ing down t he
gravel road. Stopped at my
dr iveway. Glory-be, he lp
has a rrived . This is a di f­
fe rent c rew: Did n't be lieve
in a rg u me nt s at five
o'clock in the morni ng,
agreed I had a ground-fault
prob lem, noted the ladder
agai nst t he house and com­
men ted t hat I had a lready
checked that connector .
Tol d them that I had, bu t
suggested t hey c heck it
anyway. Said they would,
but would " c he ck our st uff
first ." Resta rted thei r t ruck
motor and fired u p a pretty

good sea rchlight, put o n
sp urs , and c lim bed the
uti lity po le . Wiggled th e
con nector on o ur incoming
ground line a nd t he li gh ts
in t he hou se fl icke red!
Tightened connector and
told me to try my toaste r.
Tried toaster; it heated a nd
li ghts stayed o n. Plu gged in
t he ref rige ra tor and t he
ange ls were singing and so
was t he frig Tried dee p­
freeze; wife 's face fe ll- no
new deep-freeze.

line c rew re placed con­
nec tor, a lso a nother like it
on the tra nsfo rme r pole a
few ya rds away {sort of
sleep in su rance).

Gree ted the su n wit h
coffee al l a roun d. Line
c rew to ld me t ha t they had
just got into bed after an
e me rgency in a to w n
across t he county whe n
they got the ca ll send ing
them to me. Figured now it
was too la te to go ho me
and to bed; might as well
get ready and go to work .

W ife ge ts read y a nd
leaves fo r work . I don 't
wo rk (so she te lls me). Dig
in to c loc k radio. Trans­
for mer shot. Got one, li ttl e
bit too big, but it will do un­
til J get a pro pe r repl ace­
m en t. I n s t alle d tra ns ­
fo rmer and c lock back in
bus iness. Hooked it up in
bed room, shut off radi o,
wou ld n' t sh ut off ! Now
wh a t ? Disconnec ted cl ock ,
remembered gre m lins, re­
connec ted c loc k, swit ch
now works.

D ig int o f luorescent
light . Lo adin g co il a bund le
of ta r with two leads stick­
ing o ut Checked with a
vol tmete r and had conti­
nu ity. W hadaya know; just
melted the leads and t he
tar a nd m ad e a sti nk.
Cleaned ta r, so lde red new
leads, potted coil in e poxy,
repl aced bu lb, light works.
St ill st inks.

Wife says I'm a ge nius .
Don't te ll her tha t I'm not
sma rt, just cheap! .

CALL
NOW

fast delivery,
TOll FREE

IN STOCK - CAll FOR YOUR PRICE
TOLL FREE!!!
lowest prices,

most items, &
We have the
free shipping
Orderline.

1t.:1:1lr TEN-TEe.e. DELTA and OMNI-C

800-545-7814
CK-1MM-1

MorseMaticThl Contest Keyer

AEAt:r~:::;
All AEA in stock for quick delivery
Call for quote on Morsemalic, Contest
Keyer, Keyers & Trainers. Special Pack­
age Deals available with Bencher Paddles

CALL NOW!!! TOLL FREE!!!

CALL
TOLL
FREE

\

•,

Also Stocking: AZDEN·ICOM-BENCHER-HYGAIN-KANTRONICS-LARSEN·MIRAGE·AVANTI & MORE

Pecos Valley Amaleu/, Radio Supply OPEN 10-5 M·F &
10-4 Sat

MC & VISA Welcome

112 W. First St. , Roswell , NM 88201 • (505) 623·7388 in New Mexico, Evenings, & Sundays

73 Magazine. February, 1981 83



W~lIs Cmp;n wacl
SQ7 franldin
I( jngsl~y M /49b49

An Operating Console with Class
- customize to your heart's desire
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erating a pleasure, gives
your eq uipment a profes­
sional look, and la st but
certa inly not the least, it
will keep the w ife happy.

Thi s art icle is not intend­
ed to be a detailed con­
struction art icle. It is only
an idea article with enough
deta ils to enable you to cus­
tomize your own insta lla­
tion. Nearly everyone can
use a few of the ideas to ex­
pand a present operating
setup. The shelf-group idea
can be applied to an y
desk-s-et voila -you have a

r,.,-,---,--""r:c.:':':'":"~. CuTT ING

equipment and console to
other places simple, as the
whole ar rangement breaks
d own in t o l i ghtw ei gh t
pieces. You don' t have to
heave around a heavy desk,
you can custom ize it to
your purposes, it is expa nd­
able, and you can remove
any unit without changing a
panel or removing screws.
It takes out all the haywire
in the shack, puts all your
operat ing aids such as maps
in clea r view at all t imes,
keeps your Callbooks , pen­
ci ls. etc., handy, makes op-

,,-

• H-•
• •

•

console arrangement was
$85 , It is easy to bu ild, and
it makes movin g of the

I

I
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r-r-
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_ / AC OuT.nS

Take a look at the WaG I
operat ing co nso le in

Photo A. Total cost of th is

Fig. 1. Suggested layou ts and cons truc tio n details.
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Photo A. The W8Gf operating console.

wil l rush out and d isturb
eve rything. Mount the ac
plug st rip ac ross the bac k of
t he ta ble a nd right u p
against the plastic top, so
that there is no hole to col­
lect di rt. Don 't forget to put
an extension long enough

to reach you r 110 V ac line
before you snap the strip
plugs closed. You wil l have
an inch or so of table show­
mg. but this is unseen,

Happy console-build ing.
It' s easy-it's fun-it's re­
warding. •
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glued or bolted onto the
side of the shelves .

Ma sonite is used for the
sides of the shelf-group be­
cause it is only liB-inch
thick, and thus you can
mount sho rt-sleeved switch­
es without any troubl e. The
microphones are mounted
on one side of the she lf.
Top-mo unted ac ou tlets are
pos itioned on the rear of
eac h shelf and a re wired
together, sta rting at the top
and ending at the bottom
with a pigtail plug lead that
goes to the ac strip on the
rear of the table. The wiring
is concealed on the inside
back of the cab inet. Glue a
p iece of fe lt on the bottom
of the she lves, as th is will
sto p sc ratch ing of the plas­
tic to p and kee p it from
slid ing.

Fig. 1 shows sugges ted
layouts and some construc­
tio n details. Also shown is a
layo ut that will e nable you
to get all the pieces out of a
single sheet of plywood and
one p iece of tempered Ma­
sonite .

The fo llow ing a re helpful
hints that resulted from my
experien ces when bu ilding
the conso le, You can use
1/4" X 1" stripp ing o r
sc reen window tr im to pu t a
fi nis h on the edge of the
plywood. O ne side of the
plywood is fine-fin ished,
and all it needs is fine sand­
ing and a light coat of stain
Drill the holes in the plastic
top along the edges before
you put it on top of the op­
erat ing tab le, as when the
drill goes th rough, you have
sma ll c hips t hat are unsigh t­
ly and ra ise the plast ic,

Pla c e you r o pe rating
aids, maps, OX pre fixes,
charts, etc ., on the table
and arrange to suit. Be sure
they are back far enough
from the edge of the plastic
top . When you get the final
a rra ngement, take small
pieces of tape and hold
them in place, because if
you don' t, when the plasti c
to p is drop ped down the air

custom setup with a mtm­
mum of work and cost.

The only tools you need
are an electric hand saw,
plane, file, hammer, nails,
sma ll screws, sta in, and
sa nd pa pe r , Material re­
quired is a 3/4" X 4' X 8'
piece of plywood, a 4' x 4'
piece of tempered Maso n­
ite l M, a p iece of storm-door
pla st ic to fit the top of your
conso le, two three-d rawer
unfinished cabinets, 18 feet
of 1/4" x 1" strippi ng or
screen molding, and a st rip
of 110 V ac plugs. All the
materi al was pu rchased at
our lo cal K-Mart sto re. You
can e limi nate the three­
d rawer cabinets by buying
a 4' X 4' piece of plywood
and mak ing your own ends .

The fi rst ste p is to decide
how large you wan t you r
operat ing table. I chose 33"
x 60" because it is wide
enough and long enough.
and just fits a sta ndard 30"
x 60" sto rm-doo r plasti c
panel. This makes it cheap­
er, and you do not have to
cut the plastic. You should
decide what shelf -group
you want, and design it with
the num ber of shelves you
want -with t he depth ,
wid th , and he ight you de­
sire . Be sure to consider
possible la ter expansio n,

The old Crosley Model 52
and other units are on an l
shelf that simply sits o n a
support on the side of the
she lf-gro up, and the l por­
tion rests on the operat ing
table. You can add as many
of these l shelves as you
wa nt by insta lli ng a nother
sma ll su pport on the side of
the she lf-grou p and add ing
an other l shelf that sits on
top of the fi rst. Deta ils of
this a rrangement are shown
in Fig , 1. Be sure to leave
room at the top of the oper­
ating units for free air circu­
lation. Notice the she lf­
group on the right that is
with in easy arm's reac h,
The l shelves are supported
o n one e nd by a l -inch
squa re X 'l Ofnc h suppo rt
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Add-On Capacitance Meter
- works with your counter

Fig. 1. Capacitance checker schematic.
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Joe westeosaver W4FEC
155 Woodfield Drive
Auburn AI 36830

T his seven-digit capaci­
tance meter wil l al low

you to accurately check the
capacitance of almost any
capacitor quicker than you
can read the printed value .
It also shows leaky capaci­
to rs and the pola rity of
polarized capacitors. I t
covers 2 pF to 999 uF in only
two ranges and consumes
almost no power. All thi s
for only $1 .28 (2ICs -46lJ:, 1
dtode -c tec . 5 resistors -

,

25¢,1 DPST switc h-39tJ:).
There must be some

catch - of course, t here is.
You m ust al ready own a
digital f requency counter.
My teste r was bu ilt to be
used in co njunct ion with a
homemade seve n-d igit
counter using an le M
7207/7208 counter c h ip
sa lvaged fr o m a Co na r
mode l 202 frequency
counter, but it should work
equally well with other
counters.

Theory

Ok. l et ' s see ho w it

works . When a discharged
capacitor has a fixed volt­
age app lied through a f ixed
seri es resistance, it wi l l
charge at a rate directly
proportiona l to its capaci­
tance value. W hat we will
measure is the time it takes
to charge our unknown ca­
pacitor to some predeter­
mined va lue.

That's w here the f requen­
cy cou nter com es in . We
use a f lip-flop to obta in a
pulse whose w idth is a func­
tion of the charging time
and then the counter to
count how many clock

crcce

pulses can pass during the
time interval of that fl ip­
f lop pu lse. A combination
of clock frequency, cha rg­
ing voltage, series resis­
tance, and t rigger point is
chosen so that one clock
pu lse passes fo r each 1 pF
in the low range, o r one
clock pulse for each 1000
pF in the high range. With
t hi s arrangement , our
co unter gives a direct ca­
pacitance readout.

The capacitance mea­
surement m u st be syn­
chron ized with t he count
interval o f the frequency
counter. See Fig. 1. Count­
ing is enabled w hen pin 13
of the le M 7208 is brought
low (logi c 0). Inters i l cal ls
th is the inhi b i t input p in.
Th is function is frequently
called the gate, and on
som e co unters may be a
logic 1 signa l. If your count­
er uses a logic 1 gate, then
the optional ICl a gate con­
nection in Fig.1 can be used
to invert the gating signal.
Commonly used gate ti mes
are 0 .1 second and 1 sec­
ond. The gate t im e interva l
does not affect the capac i­
tance m easurem ent except
to limit the maximum va lue
of capacitance w hich can
be measured.

W hen the gate signal
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"5"'DC

Fig. 2. Semiconductor junction voltage-variable cspeci­
ranee cha racteris tics test setup.

$0[ " 'COfO DUCTOtt
u~DEII TEST

The rest will cha nge afte r
eac h sampling period, but
they have no mean ing since
you only cal ibrated the in­
st rument to 1 or 2% . I have
never found the reading to
fluctuate as much as 1% ,
and frequently it fluctuates
less tha n .01 % .

Operation
The power source for

you r tes ter should be stable
and can be d rawn from
your co unter if it is between
3 and 15 volts dc . Current
d ra in is negligible .

Now that it is all bu ilt
and calibrated , le t' s look at
so me operati ng considera­
tions. Leads from ICl c to
the test jack sho uld be short
to prevent hum pickup.
Al so, you should keep ex­
ternal leads to the capaci­
tor very short and keep
ha nds off duri ng sampling
to keep hum o ut. Further­
more, you shou ld mount
IC1 in a socket to make it
eas ier to replace after you
ruin it by not observ ing a
few simple precautions.

Note that the test pomt
connects to an input gate of
the CMOS chip. R4 should
provide input gate protec­
tion up to about 120 volts.
Test ing a capac ito r in a hot
ci rcu it can zap the 4001;
placing a cha rged capacitor
to the te rmina ls can zap it,
too. Large stat ic discharges
will also spell the end of the
4001 and you' ll be out 23¢
o r so . While these precau­
tions seem worth mention-­
ing, in over a year of fre­
quent use I have never
ha rmed the 4001 .

If you r counter has a
O.l -second gate, you will
wa nt to use it most of the
time. This means the lo ng­
es t you will have to wa it for

0' D'5C
Cl It...." C

)

CAP.l.CO TOtt
TEST TEII""••lS

Also, ± 5% capac itors vary
considerab ly. The va lues
marked on most electrolv t­
ic s are o n ly ap prox ima­
tions. I have found silver
mica and disc ceramic ca­
pac itors which are marked
+ 2% to be very close, so 1
use these fo r ca libratio n.

With 1000 pF ±2% at
Cx. I ad just Rl for a counter
d isp lay of 1000. The n I
crossc hec k with a 27-pF
± 2 % s ilve r m ica a nd
bingo - 27! O nce ca librat­
ed on the low range with
these capacitors, I measure
a O.22-uF molded capac itor
(. 218752) and se lect the
high range and adjust R2 fo r
a readout of 219.

Obviously, the accu racy
is limited in this calibration
sc heme to the tolerance of
the best capacitors you can
find . I th ink, howeve r, that
you will fi nd the tester ve ry
useful and acc urate e no ugh
for a nyt hi ng but laboratory
work if ca librated to wi th in
2% . With t he pa rt icu la r
4001 I have in se rvice and
the 1.001-MHz clock, Rl is
about 1.04 megohms and
R2 is about 800 Ohms. Both
Rl and R2 are fixed, with
small potentiometers (not
included in the $1.28!) in
se ries for fine ad justment .
R3 is fixed at 1 megohm.

When connected to a
counte r, wi t h no capacitor
under test, th is te ster wil l
always ind icate a 1 on the
last digit. R3 is selec ted so
that a very small capacitor
(such as 5 pF) re ads correct­
ly. A 1 pF or less then indi­
cates 1 and anything larger
will indicate correctly.

Wi th lar ge capacitors
there will be a la rge number
of d igits d is p layed . You
shou ld ignore all except the
firs t t hree significant digi ts.

happened to ha ve a crysta l
mar ked 1001 kHz and used
that in a se parate oscillator
( % 40(1). Almost any crvs­
tal in the 2-1Q-MHz range
could be used with an un­
dertone oscillator.' So, I'll
leave t he so urce of the
clock pulses u p to you.

Ca li bration
Now for ca libratio n. This

inst rumen t has two ranges ,
The low range displays pF
and the high ra nge pF x
1000. On the low range, the
idea is to have one clock
pulse for each pF. There­
fo re, the time delay for Rl
and Cx needs to be the time
of one cycle of the clock for
each pF. On the high range,
the time delay fo r R2 and
CX needs to be one thou­
sand t h of the t ime for one
cyc le of the clock for eac h
pF.

Fo r example, wi th a
l -MH z clock the cycle time
is 1 us. Therefore, the time
delay fo r the low range for
a l -pF Cx sho uld be ad just­
ed with Rt to be 1 us. The
time de lay for the high
range fo r a 1QOO-pF Cx
shou ld a lso be ad justed
with R2 to be 1 us. Thus,
with a l -MHz clock, the
max imum va lue that can be
measured with a D.l -second
ga te is 99,999 pf o r about
0.1 u} . With a l -second
ga te, we can go to 999,999
pF or 1 uFo On the high
ra nge, we can go to 99 uF
with a O.l -second gate and
999 uF with a 1-second gate.
On t he high range, the error
caused by the inpu t capaci­
tance of ICl c is negligib le
and R3 is switched out! The
va lues of R1 and R2 depend
on the clo ck freq uen cy and
also the cha rac te ristics of
the pa rtic ula r 4001 chi p.
The c hip c ha rac te rist ics
will vary quite a bit from
one to anothe r but are
sta ble and predictable in
each chip.

Ca libration obvious ly re­
q uires so me so rt of stan­
d ard . I have found capaci­
tors ma rked ± 10% to be
far off the pri nted va lue.

goes low, the counte r is
ready to count pu lses. 1( 1b
goes high and sta rts charg­
ing the unk nown capacitor
through Rl or R2. The flip­
flop formed by 1(1c and
ICl d was reset to a low o ut­
put when the gate was high.
Now its o utput changes to
high afte r the time del ay of
cha rgi ng the capacitor up
to the flip-fl op cha ngeove r
point. This time de lay is d i­
rectly proport ional to the
capacitance va lue and is
the basis of our measure­
ment.

1( 2c is initially on while
the flip-flop output is low
and will allow clock pulses
to pass unti l the ex time de­
lay expires and the fl ip-flo p
goes high. However, 1( 2d
b lo cks t he cl o ck pu lses
from the counter u nt il the
gate goes low and a slight
time delay im posed by
IC2a, R3, and IC2b expires.
Thi s time delay compen­
sates fo r the input capac i­
tance of IC1c (about 5 pF)
and circu it stray capaci­
tances . This allows us to
measure acc urate ly right
down to 2 pF. R3 is deter­
mined experi mental ly and
is abo ut the same as R1. If
errors be low 100 pF are o f
no concern, IC2a, IC2b, and
R3 can be e li minated. 0 1
allows a quic k disc ha rge of
Cx and ca n be any small
switch ing diode.

Now, about the clock.
(Ah, another catch not in­
cluded in the $1.281) It must
be a stable source of pulses
compat ible with CMOS log­
ic. The frequency doesn't
ma tter mu ch, bu t if it is
mu ch above 5 MHz, the
CMOS chips have trouble.
If it is too low in freq ue ncy ,
the abil ity to measure sma ll
capacitors become jeopar­
dized. About 1 MHz seems
ideal. Stab ility shou ld be at
least 1 % , so a crystal
source is best.

You r counte r al ready has
a crysta l osc illator in it
whic h can pro ba bly be
used . If it is in the 5-6-MHz
range, then a divide-bv-S (%
74C9O) will do the jo b. I
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Fig. J. Sugges ted mterconnections for capacitance checker,
counter, and nmebese.
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your read ing is 1/5 of a sec­
ond. With a 't -sec o nd ga te,
it might ta ke 2 seco nds. A
leaky capaci to r wil l indi­
cate much too high of a va l­
ue. Just a sma ll amount of
leakage wil l cause a little
d isc ceram ic to read out
999 uf . You will not see thi s
often, but when you do,
thr ow that one away .

Pola ri zed e lectrolytic ca­
pacito rs usu a lly have leak­
age when the co rrect pol ar­
ity is not observed. If you
test one by connecting it to
the test terminal s in both
directions and get the same
reading each time, it is
probab ly non-polarized. If
you get conside rably d iffer­
ent read in gs, the sma ller

reading is co rrect and indi­
cates the co rrect polarity.
Of course. the correct way
to connect electrolvncs is
the - (m inus) to ground
and the + (plus) to the tes t
point.

l ots of fun can be had
testi ng trimmer capacitors,
c rystal holde r c a p a c i­
tances, transi stor inpu t/out­
pu t capacitances, twisted
wires, coax, etc. All can be
eas ily measured. The vo lt­
age- va riab le capacita nce
characteri st ics of semicon­
d uctor junct ions can be
easily observed by using the
hookup shown in Fig. 3.
Keep all leads as shor t as
possible to prevent hum
p ick up .

I have found that selec t­
ed zener d iodes exhibit very
nice large capaci tance var­
actor cha racteristics up to
their zener vo ltage. Select­
ed silicon transistors with
thei r base/co llec tor junc­
tion reverse biased make
n ic e , s m a ll- c a pac it a nce

varactors. And, of course,
you can test a standard var­
actor to see if it covers the
desired tu ning range for a
voltage tuning application.
The best applica tion of a ll
is to turn that junk box fu ll
of poorly marked capaci­
tors into a supply of useful
co mponents of known val­
ues.

You don't have a fre­
quency counte r? Sha me!
Run right out a nd buy one,
or better ye t, build one such
as the S50 Mini-Counter"
and incorporate this tester
inside. For $1 .28 (or so) you
can' t afford not to! A sug­
gested interconnect block
diagram w it h t he ICM
7207/7208 pa ir is shown in
Fi g. 3, _

References
1. " Undertones," Joe Westen­
never W4FEC, 73 MagaZine, OC­
tober, 1980.
2. " Build this $50 Mini·Counter,"
Gary McClellan, 73 MagaZine,
December, 1979.
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Better Pilot Lights
- LEDs are the "in" thing

Fig. 1. (a) Cross-sec tional view o f Kenwood's vfo p ilot l ight
system. (b) Cross-sect ional view of LED li fo p ilot light s ys­
tem.

The leads cut from the
lamp are so ldered to the
LE 0 , It is necessary to insert
a 1200-0hm, 1;2 -Watt resis­
tor in series with one of the
leads to the LED. It is co n­
ve nie nt to place the resisto r
on the so lder terminal that
the lamp leads are a tt ached
to, and in se ries with e ither
lead ,

LED a nd housing to hold
the LED in place .

I found this mod ificat ion
to be an improvement. as
the LEOs are b righter and
shou ld la st much longer. •

The red lens may be re­
moved eas ily after cu tti ng
away t he ce men t . Afte r
removal of the red lens, the
hole is slowly e nlarged with
a reame r to the point where
the LED fit s snugly in the
ho le (cautio n shou ld be ex­
ercised , as the plastic plate
is verv soft and one easily
can exceed the desi red hole
d iamete r).

Referring to Fig. 1(bJ, with
the LED in p lace. the clear
plastic dia l cover should fit
properly in the black plastic
ho using. Next, apply some
ceme nt to the rear of t he

•

L

~
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(

•
/~

LU OS CU'
FRO"

INC....OESCE NT

&l AC _ P LASTIC DIAL MOUS ING,

Referring to Fig. 1(a), the red
lens is held in place with a
small amount of cement,
and is illuminated by a
lamp positioned close to it.
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A ft e r having a vfo pilot
lamp burn out prema­

turel y in my T-5990, I de­
cided to replace the lamp
and red lens with an LEO.

! ~ , i"'i:;"
TRS-BO M -.
bnterface avaifabo, de' III

all for InformatIon e
CA residents
odd 6% tax

tCS. inc. (RI

11 25 N,Golden Stale Blvd. I SUi te G
Turlock. CA 95380( S)
(209) 667-2888 / 634-8888
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Caution: Solid-State Finals
-learning to live with no-tune radios

Fig. l (a). A t yp ical rube final.

Fig. l (b). A solid-s tare rig.

ping breakers. or even self­
destruction of the finals
may result . More insid ious
is the potential for the gen­
eration of SpUriOUS signa ls
due to antenna mismatch,
even though the rig is per­
fectly c lean (and has been
type-accepted) when con­
nec ted to a dum my load.

W hy Does It Happen?

Solid-state amplifiers are
designed as broadband am­
plifiers foll owed by a band­
pa ss filt er under the as­
su mp t io n that a purely
resistive 50-Ohm load is
connec ted to the output. If
the ampl if ier is not con­
nec ted to an idea l load, i.e.,
the load is not SO Ohms re­
sistive or conta ins reactive
components, the ba ndpass
filt e r is no longe r te rmi­
nated in its des ign condi­
tions, and it may no longer
act as the needed filter. In
addition, the filter also is
designed to be driven by a
fixed source (the trans is­
tors), and if the transi stors
are operating at a highe r or
lower power level (Fig. 2),
the filter is again not
operati ng unde r its de-

ance to the load This load
is not a SQ-Ohm dummy
load but a real-life antenna
whose impedance may vary
drastically with the operat­
ing frequenc y a nd wi th
weather condit ions such as
wind and temperature.

The so lid -state rig is
shown in Fig, 1{h). A se t of
trans istors feeds a fixed
band pass filter. This filte r
changes o nly as you switch
bands. The key difference
(and ad vertised advantage)
is that no tuning is requ ired ,
Just change bands, dial up
the operating freq uency,
perhaps peak a preselector.
and transmit. In fact, ex­
ce pt for a desire to see what
is going on, there is no ap­
pa re nt need for a col lector
cu rrent me te r since there is
no d ippi ng or peaking re­
quired .

This bas ic des ign d iffer­
ence leads to what has been
called the "A.()K into dum­
my load" synd rome. In the
example given above, the
rig probably puts out the
full ra ted power when co n­
nected into a dummy load.
With a practica l an tenna,
however, low power, trip-

will have to send the new
rig back for repa ir.

Before you go running
down to the post offic e or
UPS, perhaps you ought to
ta ke a second look. Your
new rig ha s so lid -sta te
fina ls, and you r old rig a
pai r of 6146s. There is a con­
siderab le difference.

Design Diffe rences

A typical tube final IS

shown in Fig. 1(a). The
tubes, which are the so urce
of rf power, feed an adjust­
able network which match­
es the tube output Imped-

' Il<l" .....'"". " . ". ." . 0 ". -• .....UT " 'UT
.._.n

out... .
' VI " r··'''''· "" ..

00"""'" . " C"'" ' '''''0''
• r"o.. Tun " ' • • I -~I " EA ...""" OUTOUl"

"

..
""

He re you a re-you r
brand new Ma rk XVI II

loudenputer unpacked ,
connected to the power
supply, and your old tri­
band beam plugged in. Key
down; measure the power
output-only 15 Watts in­
stead o f th e ra ted 100
Watts, Chec k the instruc­
tion manua l and not ice tha t
the power ra ting holds fo r a
50-Ohm load. You have
been using the beam for
five yea rs with your old
Heath or Swan without a
matchbox so you know the
antenna is OK. Guess you
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Fig. 2. Impedance change vs. power level.

signed conditions . This
leads to the remarkable
situation in which some rigs
may operate perfectly welt
when tuned up at full
power but put out spurs if
you try to operate at low
power.

A number of rigs wh ich
have power-foldback pro­
tection suffe r doub ly from
this effec t . W hen connect­
ed to a moderate swr load
(say, 3:1 or higher). the swr is
sensed, and in order to pro­
tect the finals, the drive to
the finals is now decreased ,
Thi s means that the band­
pa ss filter is no longer fed
by transistors operating
with the design output im­
pedance and, in addition,
the filter is connected to a
load far d ifferent f rom the
50-Ohm des ign load.

What Choice Do You Have'

Since most if no t al l of
the new rigs have so lid­
state f inal s, we have to live
with the problem. There

are, however, a number of
things you can do to put out
full power, protect your fi ·
nals. and prevent sp urs
from occurring.

1) You probably will have
to use an antenna tuner or
matchbox. The disadvan­
tage o f hav ing more knobs
to tu rn is no t t hat serious,
since you no longer have to
d ip and peak your fin al.
Caution: Tuning for min i­
mum swr or maximum pow­
er output may no t be
enough. You may have to
build or buy a noise bridge
and preset the tuner on
your favorite operating fre­
quencies.

2) You may have to op­
erate the rig near fu ll power
all the time. Run a test. If
your swr va ries drastically
as you red uce the drive to
your ri g, vou may be put­
t ing out spurs at the lower
power level s. Sim i la rly ,
don't overdrive it. The cou­
ple of extra Watts you get
beyond the m anufacturer's

ratings m ay al l be o ut o f the
band

3) Be careful in selec ti ng
a l inear am pl i f ier , Untuned
inpu ts on grounded-grid lin­
ears may have been per­
fectly acceptable with vac­
uum-tube exciters . How­
ever, if your so l id-state rig
has power-fold back o r
some other protect ion and
the l inear does not have a
50-Ohm inpu t impedance,
you either might not be
ab le to drive the linear to
ful l power o r you might
have to use a m atchbox be­
tween t he r ig and the l inear.

4} Be ca reful (especia lly
on VHF) of mating a rig to
an amplifier. Tube equip-

ment w as toleran t. 1rans! s­
to rs are not. If your new lit­
t le handie-talkte does not
have suff icient protect ion,
the f inal s may vaporize in
the time it takes the relay in
the amplifier to sw it ch. Be
cau t io us and talk to som e­
one who has seen this co m­
bination working before.

5) Read and reread the in­
struc tion manual . If you
don ' t understand, or if in­
formation is no t in cl uded,
ca l l the d istributor o r m anu­
fac turer. Users grou ps can
be very helpfu l. The re is no
reason for you to guess how
to use it w hen there are five
thousand identica l rigs be­
ing used.•

•••EJ
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~ , CommuftlUl>OftS Corp

1911 Old Homeslead Lane
Greenfield Industnal Park East
Lancaster. PA 17601

, ,
- .

FM-76
$195

• 220-225 MHz
• 12 chanrets-ecrvstal controlled

• 10 watts
• If you're not on 220, now is the time to

try it with an FM-76

•••El
• o · . '

MARK3
$205

• 144-148 MHz
• 12 cbanrets-c-crystal controlled

• 15 watts
• Special modifications for CAP &

MARS available

FM-88
$279

• 143-149 MHz
. 25 wan (variable)

• .25 uv receiver
• Provisions tor non-standard offsets

(MARS. CAP, etc.)
• 1 year warranty

Phone 1(BOO) 233-025O(ln PA (71 ?) 299-7221)today to place your orderor to request
a detailed brochure describing these transceivers and related power supplies, anten­
" as, amplifiers and other accessories.
*Special quantity pricing is available on the MARK 3 and FM·76 transc eivers. Get
your group together and call for a quote on your requirements.
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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IN STOCK
551-AM IkHZl

R BANDWIDTH
CW 1Hz)

FOX-TANGO CORP.
Bo.. 159445 , Wesl Pil im Be.eh. FL 33406

-

,

i\'ii\n.'\~antennas-"'''9 r~ World CommunH;~IfI '

• Receivell and transmits
through gla...

• Superior perfonnance
1/2 wave des ign .

• Superior radiation full
Omnl~Dlrectional.

Mounting on glass is easy and effective
using new Duo-Bond method which
combines quick " drive away" with rugged
du rability. No holes to drill , no magnet to
scratch paint , no clamps . Takes only minutes
to install , without tools . No ground plane
required. Static and noise cut by up to 30% .
Electrical connect ion are inside and ou t o f
sight to prevent crim ping or corroding
coaxial cable.

Modelll available for 30-50 MHz, 144-174 MHz,
220-225 MHz a nd 410..512 MHz

YAESU . SSS EACH

AVANTI COMMUNICATIONS
340 Stewart Ave., Addison, IL 60101 13121628·9350
In Canada: Cardon Comm., Hamilton, ONT 141161 527·1040

A real alternative...
The Avanti On Glass
Mobile Antenna.,---.-_~

Mounts on glass
- no holes!

CRYSTAl f lun
~~ . ~I.Y ....1I_
~ . . . .

T
ll-POLE FIL

·fT· ll l / F/ Fll·!1 1 "" "" "" "" "" "" ""~fT·Jl l /fT·7."1I "" "" "" "" "" ""· fT·,.I / II IZO/ II7 "" "" "" ""FT -601"601~70 "" "" "" ""FT·lOOIT EM PO ! .- "" .-

as.co

For a FREE SAMPLE COPY please
send $1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.

MILITARY SURPLUS ELECTRONICS

Tl c _a 1>0 " 11< ·\8 _ •.._ _ d"o-f.nd C'- I600 T1U:;·', . ,....• ." I.'''''<_ "h4" _ •. "''''''S- ' to ........, ,.,... ......P'T""'" I9~.OO

"'''HQlX "S"'" ""' '' ''' <o""", "y """"" ,w.H ""5''''''' "''''-'. ""' 1' 0'>
~•••",. "''', 1><'"<;'" '- ",.<K1 n.,. u...,db....1, ,, ..,,, \>.sn. ' C"'o lo.SO

CY 8 9.'uR A 8 ",.',po< <on,."., "" 1><>'" In)' ><OP<' , t.k., ''''' '0 " o m ,.~., •• ,
lo.oy """"'''''''"''''' '9 ', """"" 12 , ,00

cou_ . ,.~"," -"'::· l e" 4"<O '" " ..... .. _ .."he"",'''' _ . 1 0 ...... a_
. ........... . ... <............ ' 0<4' )\ ,000 ,'O~) lOll ..4 '" rtt'. 5~_ ''>11 ." ( w
... . Z. l . ' ~ ' ,"' . I ' l >i . .. , t>~ "" .......,"' 18 '11)(F'O__• $1 4 S.oo

R J 90 .o" URR "~ ' O ,.« 'v~, ~"""H, t"," lO.\ MH•. d,S"" 'uo'n! ,.~ I-" ' ~"' <d
"W"60 H' . ..9., .00

._ J91 UIlR._ .« • •_ ,wnn KIO .......... )l _ ~s.t . CW. fo'£-." ' $II. , ""«t

"'5"" ''-''_'<tyt.t'''<''''''''Of~"OO.tt.t ..n Il ,.. . " ,.... .I. t . ... 5 1 ... • _ .. HVOC _ ' ....... 14".00

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATI, P.O. Box 27, Washington, DC
20047. Please write for application.

· DtOOE SWITCHING BOARDS available to permrl 1, 2 or more filtet'S
than those for which manufacturer provldes room. SPECIFY make and
model. Smgle-II lter type: $1 2 Airmail postpaid

Dual·lilter type: $21 Alfflla ,1postpaid

=~~'~'~."~;~~~~~~~:~,~~~~~SA~~3: hn~C ~M I

111 •.,0

lS.OO

49•.,0

PHONEBIU SliP 10 4-524- 7519. .,. 361

Slep Electronics Compan"
P. o.BOX 100. HWY 441. OEPT. 73
OTTO, NORTH CAROLINA 28763

"II "'lU'pmon' "'''' <f<. n . nd <""'P'.'~' fOB 011". " C W. M«P' vl~" . Mo"..
c...<1 '" <!'oK_'

.-!>8 ","",-10 1.0<_ _ ..."' ..... 'K"'''' uo_,..._. -... to_~ _ '.
t__..'" '" 0 ><_ 111 •.,0

""PR"_' •__..,..~~_f............-t. .... ~,_ . ,....... ' 0;0 .... l~_,
........t ' ... . ' M\! 11".00

I'llC_l\ . I'llC ·" _ . _ _ ...... "'__ ,. ,"' . ... _ 8~_H8<> I'llC ·l~ '00.
'M _ ........_~'...... . ~8 !oO_ .. J'''' 16 .0(1

... ....,""'s UCS ' O-l OO "'MID .",,-.. • • " ."'. <_,,'" '~Kv_ <""""" ; """
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Electron ic
Distributors
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TENNA-TAPE
~m $34.95

Decodes RTTY signals e1i .eclly fro m y o ur re o
carver's loudspeaker. • Id eal fo r SW Ls, novices &
seasoned a ma te u rs. • Co m ple t e ly solid st ate and
se ll ·conta ined . Com pact size f iU a lm ost anywhere .
N o C R T 0 . d emodulator reQ uired ••. N othing
ext •• t o bUy! • Bu ilt-in a ctive ma r io< &. spa~

fl ilers wi th luni ng LEOS 10f 170 , 425 &. 850 H l
FSK. • Co p ies 6 0 , 6 1, 15, &. 100 WPM Baudo t &.
100 WPM A S CII. • N O W you can tune in RTTY
signa lS fr om "mateurs, news sources So weather
buuetrns. The RTTY READE R c o n ve r ts R TTY

on a n elgh t-ella ,acter moving LE D readout. wri te

It .. , .'A....
•• " .... TT v"n . ,. ..

RTTY READER--NEW LOW PRICESl

signals into atpnan urnertc symbols
fo r details o r order lactory d irec t .
RTTY READER K IT , model RRK . • •.. . . ... • • • • •• • • • • . ...• . • • • $169 ,95
RTTY REA DER w Ired and tested , mode l RRF •.... . . ..... _ •.•..•. 52 49.95
Send c.heek c e money o rd e r. Use yo ur V ISA o r Ma sterCard. Add 55.00 shIpping a nd
handling lor c.on tine n tll l U.S . Wisconsin residents add 4 % Wisconsin State Sales Tall .

Co r po rat i o n .... 50 Telepho ne : 14 14 ) 241 ·8144
Po s t O ffice BOll 5 13G, T h ie nsv ille , Wisconsi n 53092 This is the best portable a n te nna

we 've seen anywhere , a nd c hec k the tow
p rice !

Fast and easy adjustm e n t for a n y per­
tion of 10-1 5·2040 m eter bands. Made
IroUl two 50 ft . steel tape measures
coated wi th mylar. it can be used in·
doors o r outdoors itS a dipole , inverted
V, or sl ope. an tenna. Perfec t lor traver­
ing, camping. or a n ywhere!

Char t included sh o wing e xact tape
measurement for eac h ba nd. Tapes
c rank in to compact, h igh impact, housing
fo r c o nvenien t and lightweight storage.

Not a kit , ready for use w ith e nd insu·
raters & center f itting lor 52 o hm leed·
line w ith PL 259 . Mooey-back guarantee.

~~~~I< o r SPENCER PRODUcrS
money o rd e r 18 Reyno lds Av enue
fo r 534 .95 &.
52.50 postage, C o rtl a n d NY 13045
&. h~ ndl l n g t o : '

*

*... at last . . .
your shack organized!

A beautiful piece 01 turniture - your XYL will love ill

$16450 S-F RADIO DESK
Deluxe· Ready to Assemble

AlSO A•• ,laDle.
F loor Soace , !>1"' Wide Dy 3(1" Deep

S192.!iQ

Des igned with angled rea r she ll lor your
viewing comfort a nd ease 01 operation.

FINISHES : Walnul o r Tea k Stain. sq
Floor~: :tr Wide by :JO"' o-p

Ad cht_ ' '"' 0/1TIlI1_ on Req.-l. .
CIIec~• . l,loney Orders. BankAmenc.td

and ""'Ier Char~ ~ptlKl .... 6!>
F.OB. Cul~er City. (In Cali l, Add 6% Sale. Tu .)

. _ DEALER INQUIRIES INVITEO_ .

$-( A....ew Rcwho hIYte.,
4384 KEYSTONE AVENUE . CULVER CITY, CALIF. 90230 - PHONE (213 83 7·4870

111 11
• • • • •

Of'Ub\TE )'OUr SYNTllE SIl£O 1fT f,.. .ny l3- lOY O.C•
•ou"'.- Auto, TTV< k, llgM Ai ",r. ft (12 ar 28Y
. yH... ) , '- power Suppl y'
STEWART'. New 8ATTE Rf- 8EATE R p~.j de. t ~e pro per
REGULATED .oltag. for your c1g . nd pl . nt y of
" urr.nt fo r COHT/NlIOIJ S fUL L POWE R TRANSMIT) All
doy un. I , rn ennl..g""!TiipTij.-li. t .. ItII ~ ~
to RE _CHARGEl

' 'lOT • bltte..,. d ••,,'qer but • fIIll POWER SOJRCE with
r ...ed Ct ",ult t o prated JOU-.=--ngr- ~­

' lIUGGED ALI,flHU' CASE (e. "."t t CQII un1l h buil t
j" ta lC_U 4 en. far sl1de OtI{,ltde off powr
,_Iyelllngel !

ofOJR Nl r.a, RlNAI N IN PlACE ( u ". a t IC~ ). SllIIPly
unplug for I NSTAn I'OnABIllTT!

' Df SIGNW by on . ng1neer f""" NASA ' s Jet Prop ulsion
Loboro t a ry with eO!'!Pon.nu roted 501 beyond
re-q" lr_nu !

oPRE_WIRED J AU (uc.pt ICeM) ond de ulled In.nl _
hll"" l nstruct i Otls s_Hed!

' 5 FT. powr "on:! . VElCRO l'Id••upplt ed to_t
. nJ"'he.... ! ! f\ltl HAll W!JlIWlTT !

oPRI CE : Al l _ od . I . _ 125. 0 0 'o n a.id. Ca .
R••• ,~~ S I . 50 T' I. C.O .D.' s- Ya u po,
Post.g. a nd C.O,D. f •••.

oHOW AYAlLUL E f Or T£~PO 5-1. 5- 2 . 5-5.
~ ENWOO D TR _2 400 ( Re t , l n . ~ • • a ry !) • • nd
TCOM lC-2A IT!

· PHON( : 1-2 13 - 357 ·1a75 ceuee r f o r ( .O.L .
SJEloIIlRT (ll\ffi P ,O, Box 2335 ! IlWINlW-E, CA , 9lM>

(Ra , l a not i "" l udad)

BEAT YOUR BATTERIES !

' 4500

'85011

S4500

transrs-

I, Slotted
•
I ArrayIII , Antennas

II
,Vlt 'l Dcwt
Converter
Enclosure

._-- ' 35.00

P.B. RADIO SERVICE
1950 E PARK ROW

ARLINGTON. TEXAS76010

18171460-7071 ~ ."

.---

DOWN CONVERTERS
M
Pre-Asserrced
Variable Power Supplies

Also Available: Microwave
tors diodes chipcaps etc

MICROWAVE
Down Converters

S4.9 5

plus 75'_...
­_ w
.........1

JO•

Describing the fascinating
happening on 10 , FM!

IhO 0"" s,"" p .... Hou' . '<)I ' 0 f M'

MELeO ~ '" PO Bo. 26
M" " ss.a III 62257

(~, TEN METER
~~ . TRANSCEIVER

FM

~ ,' "''' >v<l@• • h.O COI<)l . • ,1' ""~n,,,. a'um,num
en..." . ,,.. <lor'" •• c . 9E.... n I" , Goon> c a D<>o,a. T",.
f .. a,,,,,,m,,'''' '<)1 . " C'V"". ...,• • POl '. n...,..... ..-.a .
"""""'9" "'s"""""" """"'"
COtoI ....E1 E ~ 11 0 S55.00

""'_ $100 to' ....,__ ""'01"'11• ,-"-,~,,,,,,,'a.

The TEN METER
FM

HANDBOOK
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Sfeven G. trdel WD8CHH

16(X)S Ramage Avenue
Maple Heights O H 44137

Under Software Control
- a repeater control system

with minimal hardware

Table 1. Program timing varia bles.

Note: Changing the CW speed will affect all timing
parameters, except the two clocks , in the same
manner as the speed is changed.

U, Code U, Code U, Code
A 60 B B8 C A'
D 90 E 40 F 2.
G DO H 08 I 20
J 7' K BO L 4'
M EO N AO 0 FO
p 6B a D' A 50
S 10 T CO U 30
V ,. W 70 X 9.
Y B8 Z C8 0 FC
1 7C 2 3C 3 1C
4 OC 5 04 6 84
7 C4 • E4 9 F4
I 94

Space 00 FF

End of Message

To program your repeater ca ll, look up each tett er
of ca ll in tab le above and put code into KIM sta rt-
ing at 0068; for a space between words, put a 00.
Remember, at the end of the message, to put an FF
in memory.

This computer program,
which runs on a MQS

Technology KIM-1 rmcro..

built-in I/O ports and inter­
va l time rs; a ll the necessa ry
hardwa re for undertaki ng
this project is provided as
an assembled and tested
unit.

When it was decided to
undertake this project, the
highest priority was given to
implementation with a

~...)
I

' ."'OU l[
coO, OOc".

"'''' COl(,..

~ ~.,~""/
".

0 ( "'. 00'
ono,

.1.
"" .0'. , 'TILL

~ ./.> •

[ 'U..,"..".. _ To

~
...... 1.

k T

~
' n " •• 'v•• T1..~.

O~T/
or r, .a.,

". ' 010 <•• • ".
T••••>

"'
~

$1 0• .. . .
10 ".«......

I

repeater system. This sys­
tem features a smart CW
ID, a courtesy beep, rem ote
cont rol, time-out t imer, and
an 10 interval timer, all im­
pl emented w ithou t any ex­
ternal hardware.

The KIM -1 microcomput­
er is an idea l system for this
type of application, with its

computer, will replace a ll
the control circuitry nor­
mally req uired for a sma ll

Function
Length of kerchunk de lay
Setting of time-out timer in minutes
Sell ing of ID interval in minutes
CW speed
CW tone
Space for breakers
length of courtesy beep
length of transmitter tail

Location
002D
004F
OOBO
0283
0284
02C1
02C6
02D3

Table 2. ID code table. Fig. 1. Executive routine flowchart.
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Fig. 2. Init ializat ion routine flowchart.
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Fig. 3. CW 10 routine flowchart,
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come upon is the receiver
mask rout ine. No flow chart
is provided becau se of its
small size and simple cod­
ing. Th is is where the sys­
tem determines if the re­
peater's receiver is bein g
activated.

The ini t ial ization rout ine,
a flowchart of which is
shown in Fig. 2, starts at lo­
cation 009k This rou tine
hand les all o f t he input and
out put port ini t ia l ization
and control of theCW IDer.
There actually are fou r en­
try po ints to th is subrou­
tine; they all are labe led in
the program listi ng along
wi th the ir use.

The subroutine for send­
ing the CW ID is located
starting at 0200. The flow­
chart for this rou t ine is
show n in Fig. 3. This rout ine
is a much-mod ified version
of a program publ ished inThe next subroutine we

contro l system. The execu­
tive routine is where this
system spends most of i ts
time. It is this routine wh ich
provides the logic for how
the repeater will respond to
an incom ing sig nal. Any
lines o f the program that
need to be used freq uent ly
have been coded as subrou­
t ines. The t ime-out rou tine
is located in the executive
routine, as is the kerc hunk
fil ter. The execu t ive routine
and the courtesy-tone rou­
t ine to gethe r determine
when to 10.

After the executive rou­
tine. next in memory is the
code for the CW ID. The ID
must start at location 0068
and must not exceed loca­
tion oo7F. Table 2 gives all
the information needed to
program your own ca llsign
into the system .

mabie interval timer is used
to generate the required
audio tones .

A kerchunk filter has also
been added which prevents
the repeater f rom being
keyed by a signal on the in­
put frequency of the re­
peater for less than one sec­
ond in duration. This ker­
chunk f ilter does not affect
the operation of the repeat­
er once it has been ac tivat­
ed.

A remote-control feature
has also been provided for
in this control system to
turn the repeater on and off
w hen this is necessary.

The program provided
here has all of the t im ing
param eters set for a very
pleasing sound on the ai r.
Almost every timing param­
eter in the controller pro­
gram can be changed very
easily, however, should you
desire to change it . Table 1
shows all of the important
l o c a t ion s that ca n b e
changed and w hat effect
they will have on sys tem
operat ion.

Figs. 1 throu gh 6 are the
fl ow char ts for t he program
modules which compr ise
this system. These f low­
charts, combined w ith the
freely-commented program
l ist ing, should ma ke the un­
derstanding and modifica­
tion of this control system
relatively easy.

The flowchart for the
executive routine is shown
in Fig. 1. The starting loca­
tion for this rou t ine is at
,OOסס and this also is the en­
try point for activating the

Two inte rrupt-d riven
real-time clocks have been
implemented in software
using one of the KIM-1's
p rog ram mab le inte rval
t imers. The other program-

The control system will
send the required repeater
10 in CWo The audio tone
required is genera ted inter­
nally by the m icroproces­
sor. The repeater system,
w hen not act ive, w illlD on­
ly i f the system has been
keyed w it hin the current ID
interval; otherw ise it will 10
af ter the next keying. W hen
the repeater is being used, it
will 10 only after the cour­
tesy beep has been sent,
minimizing the chance of
the IDer's audio covering a
user's t ransmi ssion through
the repeater. The 10 inter­
va l is curre ntly set at 7 min­
utes, but the control sys tem
can be set at from 1 to 60
minutes in one-m inute in­
tervals.

I f the repeater is timed
out by a signa l staying on
too long on the input fre­
quency. when the signa l is
removed. the system will
immediately 10, informing
the user that he t imed the
repeater out. The time-out
interval is currently set at 3
minutes; this can be set at
from 1 to 60 minutes in one­
minute intervals.

minimum amount of sup­
port hardware and a max­
imum amount of work be­
ing done by the softw are.
That goal has been success­
fully reached here without
any compromises in the
performance of this repeat­
er control system.
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Code Rou U ".

TRAILIIIG SP4CE

RUloLY DO I. DASR

IlII :I'ULUE CODE llOt'TIIIE

SEND SPACE

IIICREXE1iT POJliTEIl 'TO IItXT CHJ.Il.lCT~

CHECK 'TO ~ I ' Ct"RRElI':!' t:!UJl. I! S:"ACE

DONE WITH CHARACTER

GO SEND DASH

CR£Cl': :ro SEE I' !:!Ill OP USSAGE

'T 1:IfP STORAGE 0' CRA.R.l.CTAA to SEIID

I'IJRII TIl.l.ll5ll!IT'l'E1l ON

Rlsn 1lP't .lc trVE PL.AG

EIf'I'JlT POIII'T to Iln :l'U.ttZE I/O

ElP:I'IlT POUT POll In t Ift C'II!X:1
1Il'Xlln OP n ll': 'Tt s B~ ID 'S

110 0 R!!UJlJl
ns o lD ( IlITRT POIII'l' ",R 'T~ lDI

""" "' """

LOJ. " 00
StJ. 1707
LOJ. 110 4

SU 1700

WX #SOC

LO.I. 028 P,1

31'.1. 0012 ,x
, n
'" caoc
LOX #S08

.l5Jl 0279

LOI 1'10)

15Jl 02'7')

ISJI 028 .1.
, U

' ''' """CJ(p #SOO

BJIIl 022B
.l1IP 0219

ClIP IS"~

BIfl: (2)2

JJ(p 0250...
31'.1. OOIlP
.cIL OODP

BEll 02 19

BCS 02 48

LOI " 01
.lSII 025B

W I ISOI

.lSII 027')

""BCC 0215
LOI #lOl

.lSII 025B

""IlCC 0246

LDX 1108

ISR 027')

S1'J. 0062

WJ. "n'
stJ. 1701

LDJ. " 00
srI. 1700
S1'J. 170)

W J. 0062

ClIP #Im... ...
"' ...."
"" ooe•
"" .."
Bill: 000')

.1311 0200

LOJ. llOO

3U 0062

3U 0061

LOJ. II"
s:rJ. 008.
~.

""" "aD 01 17
. , oe
aD 00 17

aD 0 ) 17
A5 82

"' '''"' '''>0'"
so
.1.5 8t1:

"' ''''"''''20 00 02

" "85 82

85 n
.1.9 P7

85 BE
so

"""8ll 07 17

A9 04
80 00 17

~""an 8P 02,,,,
""' ''
" '"20 79 02

~ "
2079 02

20 81. ce
U

""C9 60

"''''~ 19 02

C9 P7

"' "~ 50 02

so
85 DP

os "

"''''"'''''
~'"
20 5B 02

~ '"
20 79 02

ie

''''
~ '"
20 5B 02

ie

"''''~ '"
20 79 02

"'''
"''''"'""''''"''''
"'''''
"''''"'""'''"'u
"'''
"'''
"'''
"'''
"'""'""'''
"'''
"'''
"'''
"'''
"""""'""'''
"'''
02 ) 9

"""''''
"' '''"'''
"'''"'..
"'''"'u
"' '''"'''
"''''"'''

""'.
ccso

" """',
~'"u
""'"
""ccar."".""...
"""""""'"""'". ",

000'000'
ooc
ceo

P'l'IIT POIIlt !Q I!HT IAr.Il.E ID Tln;Jl

LOAIl l lIPUt POllt

IUSl POR R.l llIl'Ot

SE:ID ID AI"r1!1I tIllEOt"r

IIt:TUfil' to KAstER ElzeC'UVE LOOP

LOJ.D l K4SX FOR RJ: I JlPUT

IS BIGl"'.!. STI LI. PIlES:BN't

110 , I Ill(ORE DRCIlUJII:

YES, IIlI 'l'IALl t l 3 XI~ 'l'lvtR
!IJJlI' tl 011

I! tIn UP
RO o COll'UlIUll LOOn IlG

rse , :u a CIlJ't IIOOtIn

tt:JIII tiLLll3llltnR 0P7

U l'r POll CAJIIlID eo DROP

,JUJ[p TO tl tllRII Olf IlOU'U1I't

CLLiJI IIIT£RllUPT

IlfUIALUI 1/0 .. LOOK At Ill: MAIl

DRCIIUlIJ: D!1LA.I ( I lIfI 'l'AL TURlI" Olf)

LOAD l IU.SlI: POll IlJ: lllPUr

IS Ill: or'
ns . I PI! COlliITJ:9T !'On
00 LOOI POR n:rr 3I GlIAl.

110 , ClfIC'[ J nllUn UIU

In'faun I/o .. Il!C

SEND III (JlfJ t ULI7.I ron)
I III'l'I A1.U I I/o
WAIl .. ILI.SI: POll RJ: Il1J'Ut

Ul.ul I IlQ In'DJll1J"! YBCtOI to

AllDRUll 0 ' Il!MOU COIl'l'RCL
JrJ(l'l'IIII: (oltO)

:n lAA UfKRROPf TUEll OJ(

LOAD JlIlI IIITERJ!IJPT YBCtOII TO

JJlDUSS 0 ' JlE.lL 'l'ID CI.OCS:
1Dl1'11l'l (0300)

Program listing.

U1A 1100

ftJ. 177£
LlIl. ItO)

:"u, 1711l

!ITA 1'Tn'
UIJ, 1$80
Stl. 17n
LD.l lSI'(

S'u. 170'

I SH. 009'"
JSll 0200

"sa 00...0

J5R 006'
~ oca
JIlP 0020
OU

JIIP COlD

LDX 1110

JSB 0279

J5R 006'
REQ (0)9

JXP OOlll

JSJl 03JlO

UlJ. ISOA

S'U, 1100

" Sll 006'

.." cose
ISll 00'00
JllP (0)1

"" 006D
CJ(p ,*03

SEQ 0055

"" ~'
LDA ' 100
is'U 1700

JSll 006'
~ cos
" lIP 005'"
asa ccec

"" coin

W A IIOO

s:rJ. 0061

''''
'"
'"
'"
'"17 W I. 1702

IJUl ''''0
~'

""85 81

..........
"' '''29 20

sc

ID CO<l..

90 400070 90E4 A8rere9 45068coOO ~ 48 40 pr

D E .D 8 c R R ! IIP T c LE

" "811 P.l 1 7

"'9 03
811 n 1'7
8tl PP17

" '"611 PI 11

109 14

etlOP 17

20 '" 00
20 00 02

20 AO OQ

20 8' 00

""'"4C 2C 00

se
"'"' ''''
~>O

20 1 9 02

20 er 00.

"' '''"'"' ''20 BO 0)
4') O~

6D 00 17
20 e, 00

"' '''20 eo 02
4C )1 00.. .,
09 0)

"' '''",n "

" ""8I!OOl1
20 6' 00

"''''4C 5" 00
20 IlC 00

"' "' ''

"""cosc

"""oosc
" 9>
oos
cos,
cos-

""""""

ooce
coce

""".",

''''''"""coo
oou

""">1
",.
""',,>0

""coas

""""""""" »
""""""""",.
"n
"..".."..
" '""..
"",,,,,,
"""""..
"""""..,
"'"
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the First Book of KIM .* This
program now has the abi lity
to take strings of code
directl y from memory and
send them out as CW and
the abi lity to insert spaces
between wo rds and in­
dicate t he e nd of t he
message . In add ition, t he
portions of this module
whic h actual ly generate the

·The First Book of KIM, Butter­
fi eld , Ockers , and Rehnke,
O.A.B, Argonne Il60439.

audio tones have been
changed to use the pro­
grammable interva l timer
no rm a ll y u se d by the
KIM-1's cassette I/O rou­
tine . This change freed up
t he othe r interval t ime r
which can be used to inter­
rupt-dri ve another program.
This timer is then used in
the real-time clock subrou­
tine . Subroutine cal ls a re
made frequen tly to ro u­
tines in this module to han­
d le va rious t iming de lays

and to generate the co ur­
tesy beep.

The cou rtesy- tone rou­
tine which sta rts at loca t ion
02CO is show n in the flow­
cha rt in Fig. 4. The length of
the time all o tted for break­
e rs before th e courtesy
beep, the dura tio n of the
cou rtesy beep, a nd th e
length o f t he repeater's
transmitte r tail a re a ll con­
trolled in this routine. All
the timing for these fu nc­
tions can be changed in this

routine. if desired. When
the repeater system is in
use, this subroutine calls
the CW ID modu le.

The flowchart fo r the
real-time clock routine is
shown in Fig. 5. This rou tine
is a continua lly-running in­
te rrupt-d riven clock, driven
by the NMI inte rrupt vec­
tor. This rout ine is a much­
mod ified version of another
program whic h appeared in
the First Book of KIM. This
rea l-time clock rout ine co n-



"'" ., "" Lnl. 11 00 TURN I lftERllUPr TIKER 9ACK 011 OjU ie ' '''"''' aD or 11 etA 170' O)lC " "" lIM POll D!CIUI. ARITIDlETIC

"''' so ,,,
''''''' OJ" .\5 81 LDA 0061

"''' 86 DD ST! OODD ILUlJ: SUllIlOOTI lfE 0)1' 69 01 .\DC ItOl IIlCRlXElI"l' SECOJDS COLll'l' ER

"''' 15 £6 LDA, OOU 0)21 65 81 STA 0061

"''' 8D 47 17 STJ. 1747 0 ) 2 ) 09 60 CIlP 1160 I IICRDaIfT Il IlIUTES?

"''' .1.9 01 LOA n Ol 0 ) 2 5 """ ~ on" sc , SUVIOI; a IIIIfUTE tIllEll

"'.. ee 01 17 SU 1101 0) 27 .,"" LIlA. 1100 res . RESB't SECOIlDS CoolltER
"''' U 00 17 IIIC 1700 0)29 85 81 STA 0061

"'.. .. " Ull oorr 0)2B .\5 82 W I. ccee
"''' " '" 0 ) 2D ra ''''"''' 00 ~ '" case Oll. 69 01 .IJlC 1101 I l'CR~ IIl ll'llTES COUIITEII

"''' 2C n 17 U'r 1747 03jO 85 82 STA 0062

"''' 10 ' j an 0267 03) 2 " .. CIQ' 1160 RUE't Il1 I1UTES COO. rEI!?
"',. "'" Ole OCIlD OJ)4

00 " BII"I OllA ItO . snfIeE j IIIJltTn t l ell

"''' 00" an 02 5D 0])6 ., 00 LllJ. llOO YES, R:!Sl':T IJI llUn s COOIlTEll

"''' so .." OB B tl5 82 is'U 0062

"'" "'" ST! OODD SPM;I SUUOOTJn OB A "'" ",,- J III11Un tDml
"'no "" ",,- OJ" re ''''"'''' aD 47 " SfA 1747 "" 69 01 "" ,,0> I IlCUlmJIT SECOJmS COO ll UEl

"'.. ~" rt !lIt 1747 03) ' "'" .,,-
"'OJ "' '' BPL 0280 OJ41 09 60 CIfP #$6 0 I IICRJ::lt!lI't XIlI'1:'TES?

"''' "'" "'''''''' 0343 OO>} 1I1lB Ol sa 110 . UI '! I lI'l'EIlF!Un

"''' 00" Bill: 027B Oj 45 ., 00 LD.l '100 YES . usn SllCOIIDS

"''' so .." 0,)(7 "'" '" -"'.. ." " "u """ 0349 " 5 811 W A OOl!Il

"'''' es se W A 0061:I . 1 0 3 A8 ie ''''"''' sc .." OJ~ 69 0 1 J.IlC #SOl I lfCantt:'l'f IlIlU'l'ES COOJn'fil
OH I 85 81) SOU 00l!1)

C04. I1.Hlaliu.t1o" 03 50 cs 60 C1lP #160 usn Il llOtt,s,

"''' OO OS 3803 U DB co co co co co 00 0352 00 " Dill: 0356 sc , ElI'I' I If'I'ElllllIP'I'
0354 " 00 LDA n oo RESJt'I' IlIlU'l'ltS C:OOIfTEll

CO~••7 To,.. RO~'l... 0 356 85 81) SfA 0061)

"'" .n" LDI H10 sn tIP 1 nc:0JlI) I)lL4T 0 358 " ,w

"'''' 20 79 02 J SIl 0279 03 59 1.<;1 ,. LDA #1'. '!'tIM I If:!'!RllUPt rInJ! B.I.CX 0 11

"''' " '" LIlI #1 02 SERD TOn: 035B 8Il 0' 17 s u 1707

"''' 20 58 02 JSlI 0258 0358 " ".. lUS'I'Qll! 'I'llB !:lfVIROIIJ.'EII'f

"'" 20 BO 03 ol'SlI 03BO IlESft 3 IU tmTl 'fI1tll 0357 .. '"cecn 20 AD 00 '" ""'" CHICl POll rID '1'0 lD 0 360 " ",..

cenc u ~, 0 36 1 II '""''' .. "" 0362 ee ",..

"'" " '" W I '*30 lin UP RIPUfEll fAIL 0363 " .."

"''' 2 0 7 9 02 JSR 0279

"''' so '" B~'. Co,,' rol Ro~' l".

Baal t1lQ Cloc l< Ro~t1 ... 0380 ... ", " LDA 1702 c:HECIl: POR TURII 0 11 COD:AKD

038 3 29 01 AIID 1101 GROUIID ~ TO 'I'U1ll'f RPT Olf
OJ"" .. ffi. SAVE 'fll! I lI'VlROlfIlE lIT 0385 ' 0 03 8EQ 038A JIIlP TURN 011
0301 .. '" 0387 4C 81 03 J JlP 03 6! 110, J UllP SIlU1'OO1JII
OJ'" .. ffi. 0381. " m 'rURN Oil , CLEAR INTERRUP'I'
0303 sa '" 0388 . C 00 00 m ecce It£STAR'f P!IOG!lAIII
030. .. .... 0383 " 00 WA 1100 SHUTDOWN, TURN Tl OPP

OJ" A9 83 LDA I 1S3 0390 8D 00 17 SfA 1700

""" 81) O. " sou 170. 0393 " '" CLLUi I IITERRUPT
030A 20 (Y7 17 BIT 17(Y7 0 39 4 4C 9 . 03 " ill' 039 4 SllUTOOW1l LOOP
OJ'" ac " BPL 0301.
0307 16 SO I IIC 0060 3 .1",n. f laer a ..., Ro~t1n.

0311 J,9 0 4 LnA '104 OJ'" ., "" LnA n oo
0313 c5 80 ClIP 0060 OJ" "" en ccee Il!SEt SECO!lIlS

03 15 00 " Bill 0 ) 58 011'1 SICO!lIl If01' UP , EDT U 'l'ERRUP'I' 0) 84 85 8D s'U 0061) usn IUlI'UtES
0 )17 ., 00 LnA ItOO 1l!SEl' 0 11'I SIeOll'D COUIl'rEJl era• 65 81 stA 0081: sn RPT AOrIVE 'LAG
0319 85 80 SU 0060 OJ" so .."

tains two independently
running rea l-time clocks,
each of which is capable of
keeping time from 0 sec­
onds to 1 hour a nd then re­
setting. These two timers
comprise the ID interva l
t im er a nd the time-out
timer.

Immediately fo llowing
the real-time clock routine
is the remote-contro l rou­
tine. The flowchart for th is
routine is shown in Fig. 6.
Th is routine is en tered afte r

the compute r receives a re­
qu est for an inte rrupt from
the IRQ interrupt line on
the KIM-l . To take the re­
peater off the a ir, a ll you
need to do is to have your
remote cont rol ci rc ui t ry
give a log ic 0 pulse to the
IRQ line . The remote-con­
tro l routine will then put
the program in a tight loop,
not a llowing the repeater to
be activated . To turn the re­
peater back on, yo ur con­
tro l circuitry must a pp ly a

logic 0 to POO of the KIM
and a logic 0 pu lse to the
IRQ inte rrupt line. The con­
trol sys tem will then exit the
t ight loop and restart the
con trol program . The re­
peater will immediatel y
come on the air with the
CW 10. This ro utine might
seem overly s imp le to
some, but it gets the job
done quite nice ly.

The last subro utine is the
three-minute t im e-re set
routine. This routine has not

been flowcharted because
o f its simplicity. The only
funct io n of th is routine is to
reset the three-minute timer
upon initial repeater key-up
a nd a fte r the courtesy
beep.

If you look at the pro­
gram listing, you will not ice
that a ll of page 1 in the
KIM-l memory is empty. At
present, th is area is ava il­
able e ntire ly to the stack .
All of this space is not need­
ed for the stack, a nd the

CO...
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Fig. 6. Remote-control rou­
tine flo wchart.

less than 55 V to prevent
possib le damage to the
compute r. In my system, us­
ing a t ransi storized receiv­
er, I hooked up a COS (car­
rier-operated sw itch) to the
receive r and connected
that tran sistor directly to
PBS. In orde r for thi ssystem
to w ork, the grounds of thi s
cont ro l ler, any interface c ir­
cu it ry, the receiver, and the
t ransm itter shou ld be con­
nected together-no float­
ing grounds are al lowed.
A lso, the power line to the
computer should be as well
filtered as possible.

If you are using the re­
mote-control portion of thi s
control system, then you
also m ust connect PBO (p in
9. KI M -1 appl ication con­
nector) and IRQ (p in 4,
KIM -' expa nsion co n­
nector) to the approp riate
points of you r cont rol cir­
cu itry. The last thing you
need to do before putting
this system on the ai r is to
put a CW ID into the con­
troller. Thi s is explained in
Table 2 and you can use the
example in the program list­
ing for DE WD8CHH/RPT
Cl E as fu rther help.

This control system ha s
been exhaus tive ly tested
and al l of the bugs shou ld
be out by now. How ever. if
you have a problem, con­
tact me and I will p rovide
w hat e ver as sis t a n c e I
can •

( ...., )

I
'0"0,..."

<$:'" k R" TAR' J0""•P. ~ . O
" 'URU"..

.~......
I

CUd,...._,

,,~,

cOO,

to con­
ut f rom
elver to
app lica­

our CO R
logic 0
signal.

. .
rv er IS

t age on
ne gomg
hould be

(pin 6, KIM-l expansion
connector) shou ld be con­
nected to PB7 (pin 15.
KIM-' application connec­
tor). This will allow the rea l­
time clocks to function .

Next, PAO (p in 14, KIM-'
appli c a ti on connector )
should be connected to the
repeater' s t ransmit audio,
a s thi s line will have the CW
tones on it The nex t l ine
that you need to hook up is
the transmitter keyi ng line.
This line is PA2 (pin 3, KIM­
1 appl ication connector).
Thi s line provides a logic 1
when the transmitter is sup­
posed to be on. You will
have to interface this to
turn your transm itter on.

This connection cannot
be a direc t one as a KIM-1
I/O p in wil l sink only about
1 rnA of current. In the re­
peater I used to develop
th is contro l ler, my transmit­
te r wa s solid state and drew
15 rnA to ground to key the
t ransmitter. A buffer IC was
connected to PA2 and this
was suff ic ient to sink the 1S
rnA directly . Depending on
the type of transmitter you
are using, you may need to
h b ff IC drive a

a buffer
sto r and

dr ive a
ur trans-

connecting to the KIM-1
and interfacing into the re­
ceiver and tran smitter .
First , the NMI interrupt l ine

Fig. 5. Real-time clock ro ut ine flo wchart.

is in o rder abou t A
ave a u e '

t ransistor or even
IC to drive a t rans!

G'A.' have the t ransistor
"""r "V1.0. ~.", rel ay to operate yo

mitter.... u_
need' Me".." Next, youonA.

coo..
nect CO R outpIIAsoc a
your repeater's rec

r,- .,- PBS (pin 16, KIM-1."...eu"", ~& tion connector). Y.,-, •
output must be a..

.u•• when recervmg a"... ......,... ...
W he n t he..e' . ... rece•••

I squelched, the vol
....A" . the COR outpu t I i
,." to the compu te r s'.CII'.'.'..COMO.
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..e·o
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~ Ag 00 6D7AnAg O) 8Dn17~"17M 80 ~

0010 nI7~,.~~n20 9A OO 20 00~ 20 ~ 00

~O 20 8, oo oo ~~2e OO ~~~ 00~10 20 79

0030 ~208, ooN ~~a oo20 ~ 0)Ag ~ 8D OO

00.0 n 20 8, ooN ~20 eO ~~ 31 00 A5~ eg 03

~o N 03~ .I 00 Ag 00 8D OOI7 20 8, oo OO 03 ~

0060 ~A 00 20 sc 00 l.C ~ 00
~o u
~O UIAUU~ ~~ 29 20 60~ 00 85 81 8 5 82

OOAO ~ PP 8DmI7 ~008D OOI7 8D 0317~ 82 C9

~o ~N 03100160 A58!eg OODO®2 0 00 02Ag

0000 00 65 62 65 61 A9 P7 65 6E 60
~OO A9 00 8D ~ 17 M O. ~ OO I7 ~ OO ~ 8' OO 9 5

0010 ~ eAI0'8~OO 207900 ~ 032079 ~ 20 8A

0020 OO llE6 ~C960 0003 ~ 19~e9 " D003 l.C

00)0 50 008A 65 D'~ D' N ~~oo ~m205800

02 .0 ~ 01 20 79 02 18 90 EO A2 0) 20 51! ~ 16 90 N
~50 ~ OO 20 79 ~A9 008D~17 6086 WA5 E6 8D

0260 .7 17 A9 01 8D OI 17 U OO I7 d n CA OO ~ 2c

~70 .71710'3 C6 W OOE5 W 66 ~A5U 8D~7 17

0260 ~ ~7n lonc6 DDOO n60 ~~1!5~~OO

0290 05 31 03 U BB co co co co co 00
~o ~10 20 79 02~ 02 20 5B 02 20 ~ 03 20~ 00

0200 LO. LO. ~ 30 20 79 02 60
~oo ~8 8A~6 ~~M 8) 8D O. 17 2c ~1710 n E6

0310 80 ~0~c560 DO ~I ~006560 18 ~ A56169

0320 M6581 C9 60 D0 1) A9OO8~81 A582166901

0330 8~62C9 60 DO O~ A9OO 8562 A5 8c I669m85

03.0 Be 09 60 DO 13 A9 00 65 Be A5 8D 18 69 01 65 8D
0350 c960000~A9OO 85 8D~A9'~6DO'17 68A8

0360 68 AJ. 66 . 0
0380 ~ 001729m'0 ~l.C 6E 0356l.C 00 00A9 oo

0390 ~ 00 17 56 W 9 ~ OJ
0) 80 A'J 00 65 Be 85 e» es 6E 60

Hex dump.

lower portion of page 1 is
available for future expan­
sion.

In order to use this con­
trol system in your repeat­
er, a w ord

Fig. 4. Cou
flo wchart
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Mark Oman WAQRBR
528 Deines C!.
it Collins CO 80525

The Fun-Mitter
A Goof-Proof Rf Project

- fail-safe QRP rig uses Radio Shack parts

the first time the key is
closed . These featu re s
should m ake thi s a project
that both the Novice and
old-t imer ca n enjoy.

My o rigina l design called
for vfo control of the t rans­
mitter, but that requi red
f ive rather than three tran­
sistors. Additionally and
more importantly, the com­
ponents needed to can­
struct a stable vfo cannot
be purchased a t most Radio
Shack outlets. To overcome
these problems, c rys tal
contro l was decided upon.
At first thought, c rysta ls
conju re up an image of
hou rs of operating without
a contact as you wait for
someone to happen upon
you r freq uency. That sim­
ply isn't the case, as will be
shown la te r. Also, since
Novices now can use vfos.
there are many crysta ls ly­
ing around in ha m shacks
eve rywhere.

The transmitter can be
built as a basic unit or with

t ime-consuming to bui ld,
debug, and get operat iona l.

Th is 5-Watt, 80/4o-meter,
CW tran smi tt er is al l of this
and mo re. All of the parts
can be purchased a t your
local Rad io Shac k, assem­
bl y t im e is less than an
hour, and tune-up t ime is
ze ro. Usi ng a PC board
practica lly guarantees tha t
the trans mitter will work

that many hams a re still in­
terested in bui ld ing at least
some p iece of equipment
for use in the shack. How­
ever, it seems that a good
portion o f newcomers (and
not-so-newcomers) are fru s­
tra ted w hen trying to f ind a
p ro ject that is si m p le
enough to understand, is
cheap, and will prod uce a
useful item wh ich is not

Fig. 1. Transmitter schematic.
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The purpose o f this proj­
ect was to build a sim­

ple transmitter that could
be duplica ted eas ily by any
a ma te ur.

My main inte rest as an
amateur lies in design ing
and building my own eq uip­
ment. Duri ng numerous on­
the-a ir conversat ions. I dis­
co vered that home-brewi ng
is not a forgotten art and
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Fig. 2. Power supply schematic.

Photo A. Completed transmitter.

type of heat sink needed is
not availab le at Rad io

Photo B. Back view.
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transistors to dissipate the
hea t generated . Si nce the

R5 and R6 are used to
equalize current flow in the
two transistors . In a ll of the
units built thus fa r, I have
detected no " hogging" of
cu rrent by ei the r tra nsistor.
Nothing special has been
done in selecting matched
t ransistors . If t he y run
equa lly h o t . t hey a re
matched well enough! Hea t
sinks a re needed on both

seve ra l options, as shown.
The basic uni t consists of
the loaded PC board sol­
de red to a n antenna con­
nector and power source. If
the tr ansm itte r is to be used
fo r serious o peration­
w hic h it def in ite ly is
capable of-then the op­
tions, which requ ire on ly a
little more time and money.
should be added. Options
will al low T-R switching,
some frequency va riation,
two bands in one box. and a
package that is more pleas­
ant to look at and show off.

The Circuit

As can be seen from Fig.
1, the tra nsmitter meets the
design goal of being simple.
Only three transistors are
used to generate the 5
Watt s of output power.
Resona nt ci rcuit ind uc to rs
a re fo rmed using iro n-core
rf chokes. Common-value
ceram ic capac ito rs a re
used e ither singly or in par­
al le l to obta in the needed
capacitance.

Q1 o perates as a Pierce
osci lla tor a t the c rys ta l fre­
q uency. FT-243 c rys ta ls,
which are inexpensive and
plen tif ul, can be used. Ou t­
put is ta ken from Q1 by a
five-turn link over L1. Q2
and Q3 co mpri se the class
C fi na l amplifie r and a re op­
e rated in paral lel. Parall el
ope ration provides an easy
method of obta ining the de­
sired 5-Watt outpu t.

The pa ral le l combinat ion
of Q2 and Q3 presents
about a 6O-0hm load to be
ma tc hed to the 50-0hm an­
ten na load . This collector
impedance is determ ined
from the fo rmula RL =
vccvzpo. where vee = 24 V
and po = 5 Watts .

The impedance transfor­
mation is accomplished
with a pi -network com­
posed of l 4, C4, and C5.
This network also offers
ha rmonic attenuation to
the signa l. The transmitter,
as designed . easily meets
the FCC regu la t ions fo r ha r­
monic radia tion.
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Fig. 4. Component locations.

Parts list
(Radio Shack parts numbers in parentheses.)

lv. and probably c hea pe r,
sixteen D-cell s ca n be so l­
dered in se ries for the su p­
ply voltage. Obviously , the
24-volt supply sho uld nOI
be a deterrent to building
the transmitter . It C,In be
used for later projects a s
we ll!

Construction

The transm itter is built
on a 2 V. " by J" PC board .
Assembly time is less than
one hour d ue to the sma ll
number of parts used. A
number of t rans mitter
boards have been con­
st ructed a nd eac h one ha s
worked fine when power
was applied .

For best opera ting com­
fort, the t ransmi tt er PC
board shou ld be mounted
in an e nclosure -as men­
t ione d earlier. Any size o r
type of enclosure will work
fine. 1 used a Radio Shack
type, whic h makes for a
nice-looking and com pac t
transmitter .

A crvstal soc ke t sho uld
be mounted on the front
panel to allow for a change
of frequency when desired .
A variable capacitor ca n be
mounted near the socket to
allow for a small amount of
frequency excursion from
the crvstal frequency . On
80 meters, about 1.5 kHz of
change has been possible.
On 40 meters, thi s increases

A schematic fo r a very
simple 24·V supply is shown
in Fig. 2. This supp ly can be
made variable or fixed . It
has performed tlawlesslv at
currents up to 1.5 Amps .
The regu lator contains in­
ternal sbo rt-c trcuit protec­
tion and is self-contained.

If an ac-operated su pplv
is not desired , four 6-V lan­
tern batteries ca n be oper­
ated in se ries to provide the
needed 24 volts . Many
hours of transmitter opera­
tion can be ac hieved from
such batteries . Alternative-

One departure from the
norm in this project was the
use of + 24 V for supplv
vol tage rather than the
more common 12 vo lts.
This was done for seve ral
reasons . It is mu c h eas ier to
build a nd get opera tiona l a
24-volt supplv tha n it is the
addi tiona l stages requ ired
to real ize 5-Watts output
using a 12-V supplv. This
al so makes the transmitter
simple r and c hea pe r (other
design goa ls).

c ho ke. Use thi s removed
wire to form the link wind­
ing, 12. W ind l2 ove r the Q1
side of ll . l3 sho uld be
made sirml arlv e xcept that
no link is needed . The
cho kes work su rpns mglv
well a s resonant c ircuit in­
du ctors at 3.5 and 7 MHz.

t an c e . the c apacitor s ,
where necessary, are sol­
dered in parallel . Ibi s al­
lows for the elimination of
va r ia bl e capacitors to
tweak the tuned circuits to
resonance. In all units as­
sembled, the resonant c ir­
c uits and matching net­
work s have worked fine
with no tweaking neces­
sary .

To construct l1 , re move
the required numbe r o f
turns from the Rad io Shack

-1000 uF, 50 V(272-1047)
- 'I&-W carbon (R2 can be made 5k variable

to provide 3-JO.V output)
-SPST (275-324)
-24 V tamp, min. (273-1480 or 273-1512)
- Full-wave bridge rectifier, 1.4 A. 100 piv (276-1152)

L2
L3
L4

5'
T1

2'

Fig. 1.
C1·ClO -Ceramic disc (272-xxx)
C3 -80m: 220 pF: 40m: 47 pF
C4,C5 -BOm: 690 pF (220 and 470 pF in parallel):

-40m: 420 pF (220, 100, and 100 pF in paraUel)
Copt - BC variable, approx. 30-200 pF
J1 ,J2 -50·239 (278·201)
J3 -Phono jack (274-386)
J4 -Phono jack (247-252)
1.1 -BOm: 8.4 uH, 81urns removed (273-101)

40m: 10.0 uH, no turns removed (273-101)
-5 turns wound over side of t .t
-Approx. 30 uH, 40% 01 turns removed (273-102)
-BOm: 2.4 uH, 16lurns removed (273-101)

4Om: 1.2 uH , 231urns removed (273-101)
-R5·2033 (276-2033)
- R5·2038 (276-2038)
-Each is 3 10 Ohm, Y2-W (271-001) in parallel
-OPOl toggle (275-1546)

Fig. 2_
C,
R1 ,R2

Q,
02,03
R5,R6
5'

Shac k, they must be con­
st ruc te d by hand . l ight
gauge a lumi num ca n be
used by forming a tightly
fitting ca p over the tran sis­
tor.

The design goa l o f using
readilv-available parts was
reali zed througho ut the rig
Radio Shac k di sc ce ramic
capac .tors are used a nd
ha ve performed well . Un­
fortunately, there is a limit­
ed va rie ty of these part s. To
obta in the desired capac i-
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Brings you the
Breakthrough!

- .....----•

eluded with the transmitter.
Suc h a rece ive r is cu rrently
bei ng designed . Cood luck
in home-brewing! .

CALL TOLL FREE
(800) 621-5802

I

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsooole 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-decouoled "gain" antennas.

STOP RF
SPILLOVEI

Photo C. Inside view.

bu ild some type of home­
brew gear . A simple receiv­
er b o ard ca n be con­
struc ted easily and in-

power of you r transmitt e r
might va ry depending upon
the gai n of the transistors
used ,

An antenna now can be
hooked to the S().239 an­
te nna connec tor. At the
same t ime, a short cable
shou ld be run be tween the
receiver-ou t co nnecto r and
your receiver .

You are ready now for
on-the-a ir contac ts . You
probably will be as su r­
prised as I was when you
fi rst use your new little
powerhouse. Su rpr isingly,
my best success has been in
ca lling CQ. The response
ra tio has been close to
50% . Usi ng one crystal on
80 meters has resulted in
numero us contacts up to
1500 miles away with ex­
cellent repo rts in both
st rength and qua lity. The
antenna used in conjunc­
tion with the t ransmitter
has been a dipole at 20 feet .

Conclusion

The transmitter has met
the objectives I set out to
achieve. It has been fun to
design, build, and to use.
Hopefu lly, this article will
encou rage you to try to

to about 3-5 kHz . The
am ount of frequency excur­
sion will va ry, depend ing
mostly upon the crysta l
used .

Switch 51 , a miniatu re
DPDT toggle type. is used
to switch the antenna be­
tween receive and transmit.
All connect ions between
51 , the PC board, and the
S().239 antenna connectors
should be made with coax.
RC-174 is preferred, but if it
is not available, RC-58 will
work fine. The only other
additions necessary are a
phono connector for volt­
age and a key jack.

If desired, the 4O-meter
PC board can be mounted
in the same box as the
8O-meter board to make a
two-band transmitter. An­
other toggle switch will be
needed to switch the two
boards to the appropriate
circuit poi nts.

Operation

After assembl ing the PC
board and the supporting
pa rts into a cabinet. the
tran smitt er is ready for use .
Initi a lly, a du m my load
should be connected to the
antenna connector. This a l­
low s fo r testing without
ge nera ting Q RM on t he ai r.
The d umm y load can con­
sist of two l ()()'Ohm, 2-Watt
resistors in pa ra lle l. If a
YOM (ammeter) is ava il­
abl e, it m ight p rove advan­
tageous to hoo k it in series
with the plus side of the
24-V supply. Inpu t power
can then be calculated.

After the key is plugged
in, the supply turned on,
and the crystal installed ,
switch 51 to transmit and
dose the key. The YOM
should read about 350 rnA
of current. This indicates an
input power of approxi­
mately 8.5 Watts (Pi = Ex
I = 24 x .35). All of the
transmitters I have built
have had a minimum effi­
ciency (Po/Pi) of a round 60
% . This indicates an output
power of arou nd 5 Watts .
The input (and output)
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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: ~

S!.'~ *'...~
'll a.~~~
~r;s

,~

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.

•

o Payment enclosed

o Bill me tater

Subscription Depar tment
P.O. Box 931

Farmingdale NY 11737

print NEW oddress here:

________ Call _

_ _ ___State Zip _

Let us 'mow 8 weeks in advance so that you won't
miss a single issue of 73 Maga.line.
Attach old label where indicaled and print new ad­
dress in space provided . Also include your mailing
label whenever you write concerning your subscrip­
tion . It helps us serve you promptly . Write to:

19magaZine

o Address change only
o Extend subscription
o Enter new subscription
o 1 year $25.00

===;';'JJ~=-From18=MAGAlINE

't\ THE '\IDRLD
MOST 0 • 0 •• ~.if'

UP-TO-DATE TLAcfi
REPEATER .

ATLAS
AVAILABLEI
INCLUDES:
eLISTINGS BY STATE AND COUNTRY
eLISTINGS BY FREQUENCY
eMAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_WORLD REPEATER ATLAS-BK7315-Completely
updated, over 230 pages of repeater listings are In­
dezed by location and frequency. More than 50 maps
pinpoint 2000 repeater locations throughout the USA.
Foreign lisUng_include Europe. the Middle E..t, South
Amedca andAfrica. $4.95.

IN STOCK AND READY TO SHIP
·v...1M 0Ir<Ief card .. 1M _ at t.Illoo ............. 1.~1IIIl1H,-. -.Ie__ •
toepU1It p"_.-d-'-h<U_. tet p_Peu._ "1111

f»4l1l1 ~ ...,IMle _ _ en<tI1_ Jaf__~ N.
C-O.J). _n ~P'''' Aol. 81.00 " •• -.e. 0-... .........

you _ er? """ .....,. uo c... r hi • loA •• tie •....., ..<lnM. __
allow .....-... ,. ..u.....,.

FOR TOLL FREE ORDERING CALL '-800-258-5473

MOVING?

I I
I I
I J
I I
I If you haw no label handy , print OLD address here. I

I
I ~ II ::I Name Call I

I ;;; Address I
I it c;ty I
I '" I
I I
I Name I
I Address I
I City SWe Zip :)1
\ 301855"----------------
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WHAT WILL YOUR NEW
RIG BE LIKE?

The magic of d igital alec·
tronics is coming to ham
gear ... and you'll be able to
food about these develop­
ments in 73. There probably
will be more c ha nges in ham
equipment in the next few
years than ever before in
history. You 'll see these
changescoming in 73.where
you'll reed about the experi­
ments and pioneering. 73 has
more article s than any o ther
ham magaz ine ... o ft en
more than all the others
combined.

When sideband got start­
ed 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 ather maga­
zines combined. When re­
pealers and FM gat going
about ten years ago there
were over five time sa smany
ortcles an the subjecl pub­
lished in 73 a s in a ll other
ham magazines combined

... and you can see what
c ha nges that brought to
hamming.Now we're looking
at exciting developments
such as narrow band side­
band for repeaters... which
m ig ht g ive us six times as
many repeaters in our pres­
ent bands. We're looking at
automatic identific ation sys­
tems which may make it pos­
sible for us to read out the
call letters of any station
tuned in ... and even the de­
velopment of self-tuning re­
c eivers.

Will ste reo double side­
band technique s make it
possible to have up to 30
times as many stations within
a given HF band as is no w
possible? Hams will be exper­
imenting and reporting on
these developments in 73.73
is an encyclopedia of ham­
m ing . .. present and future
... and just a bil of the past.
100.

Without the endless fillers
on station activities and club

news. 73 is a ble to publish far
m ore info rm a tio n . . .va lu­
able informa tion ... on ham­
m ing and ham equipment.

You may or may not be a
pioneer, but you certainly will
want to keep up with what is
happening and what the
new rigs are going to be like.
And, frankly, your support 01
73 is needed to keep this
type o f info rma tion c oming.

- - -

31286

'W@@!il bI me fa I year of 73 Magame at $25.<X:>

Nane, _

"""'ess, _
City --,--_--,_ State'-,-, -,-----"'<>p _

Conadian S27/l year oriy, US funds. Foreign $3S/l year orly. US funds
Please allow 4 to 6 weeks 104' del~erv

73 Magazine.PO Box 931 .FQrmingdole. NY 11737
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great deal of time experlrnentinq
with antenna systems for VHF
and HF. Bob designed and built
one of the nation's most exotic
repeater systems: WD9GOE, lo­
cated In his hometown of Mar·
resa. illinois, some 70 miles out­
side St. Louis. He also spear­
headed the new-annual ARCH
Convention in 51. Louis and has
accomplished so much in his
life that It could Iill many
volumes.

Bob's book is covered in the
Review section of this Issue of
73 Magazine.

01 us who are amateur radio op­
erators. Th is because there ex­
ists at JPL one of the nation's
most active amateur radio
clubs, an organization well
known for doing Its part to help
commemorate events such as
this. In the past, whenever a
close encounter such as this
took place, the JPL Amateur
Radio Club went on theairsend·
Ing slow-scan photos and otter­
ing commemorative aSl cards
which have become collectors'
Items. The Voyager 1 Saturn
flyby was no exception, as those
of you who csoed W6VIQ (Voy­
ager In Outerspace) during this
time period are well aware. For
the better part of November,
W6VIQ was operational on a
daily basts. Hot from the J PL im­
aging department, photos were
aired on various amateur bands
worldwide, using stow- scan
television techniques. But that
was not all. For the Voyager 1

and scientists In press center­
ences.

In November of 1980, we wn­
nessed another chapter in this
ongoing story as Voyager 1 had
a "Close Encounter of a Special
Kind" with the planet Saturn.
We saw the close-up photos of
Saturn, Its rtngs and its moons,
in a manner never seen betcre.
For all the questions answered
by the Voyager 11lyby, new ones
arose. We watched as Voyager,
a billion miles off in endless
space, performed its appointed
task flawlessly, sending back
television photos of the ringed
world. From the comfort of our
own homes, we watched as pee­
pie such as NBC's Roy Neal
brought these pictures to us via
our own TV set. Together we
lived through another great mo­
ment in man's conquest of the
unknown.

Among the first to see some
01 these epic photos were those

saturn and its satellites Tethys (outer left), Enceladus (inner left),
and Mimas (right of rings) are seen in this mosaic of images taken by
NASA 's Voyager 1 on October 30, 1980, from a distance of 18 million
kilometers (11 million miles). The soft, velvety appearance of the low­
contrast banded structure and increased reflection of blue light near
the perimeter of the Saturn disk are due to scattering by a haze layer
above the planet's cloud deck. Features larger than 350 kilometers
(220 miles) are visible. The projected width of the rings at the center
of the disk. is 10,000kilometers (6.000 miles). which provides a scale
for estimating feature sizes on the image. Photo courtesy of NASA.

VOYAGER AND ATV
DEPARTMENT

One of the most fascinating
places in Southern California is
the Jet Propulsion Laboratory in
Pasadena. For well over a de­
cade, JPL has been the scene of
some 01 the greatest break­
throughs in the history of man's
conquest of the "flnallrontier."
Many of us grew up watching
the epic of American space ex­
ploration unfold through the
eyes of news correspondents

heard about the YoCom anten­
na and procured one. I was very
skeptical when it arrived. Taking
II out of its shipping container, I
found what appeared to be a TV
rabbit ear antenna rod designed
for an earty model Sony TV,
mated through a covered coli to
a BNC plug. t was not all that im­
pressed.

" Oh, well. What the heck.
LeI's give it a try," I said to
myself. I tried keying up Magic
with the ducky so that" would
have a basis for comparison. As
usual, there was no way to key
up Magic with the ducky. Then I
substituted the YoCom, extend­
ed II out to its lull 47 inches and
tried again. "You're full quieting,
Bill. You using the beam?" was
the first report. I was astounded.
No way, I thought. I had the ste­
tion stand by and tried the
ducky. No luck. Back on the
YoCom I was DFO . "The
bloom in' thing works!" I thought
to myself.

Subsequent asos on 146.52
have proven to me that the man­
ufacturer's performance claims
are in the ballpark (which is
something else rare in this age
of hype and Jive). Last night,
under normal conditions, , cern­
pleted a aso with a station in
the Simi Valley some 45 miles
away. Signals were lair both
ways. One of these days I'll
publish a photo of these sur­
roundings to snow the terrain'
am up against. If this antenna
will work nere.t think I can sale­
Iy say that it will work anywhere.
The VoCom HT Gain Antenna is
available for $24.95 from
VoCom, 65 E. Prospect, Suite
111 , Prospect Heights IL 60070.
In my opinion, it's worth the ask­
Ing price and then some.

KL
from page 14

THE YOCOM ANTENNA DEPT.

Elsewhere In illinois there ex­
Ists a company that calls itself
YoCom, and they have a rather
interesting product. It's a
Si8-wave gain antenna that co­
lapses to 8" and is designed to
be used directly on a hand-held
fitled with a BNCtype ccnnec­
tor. I became interested in this
product after moving to our new
home. (One thing to mention on
my new home: While set in a
beautiful canyon, I actually pur­
chased a $70,000 "dead spot"
that came complete with "CC &
Rs" which prohibit any outside
antenna structure. Not that the
latter would be of any distinct
advantage over what I have in
the attic, unless I erected a
tower some 650 feet high. I knew
what I was getting into when I
bought the place and do not
regret the move. I bank heavily
on a remote-base system atop a
nearby peak to keep in touch
with the outside world.)

But now and again it 's nice
Just to chew the lat simplex
(direct), and my Wilson Mark Ills
just the ticket at those times.
With the supplied rubber ducky,
I found my simplek range to be
under a mile. I tried a w-weve
whip and got another mile out 01
that. In fact, with the ·I.·wave, I
could be heard through the near­
by WR6AHM Magic Mountain
repeater. Barely, I grant you, but
readable. The Icom 22 and attic­
mounted, 4-element beam put
me in solidly, but are not ccnve­
ntent when one wants to lie in
bed for a chat.

Anyhow, through a friend I
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One of the visitors to W6VIO during the Saturn encounter was Mike
Davis WD6FFV. Many 01 you will remember Mike. Two years ago. at
age 13. he coordinated the rescue of three people aboard a sinking
boat In the Caribbean.

Those JPL employees operating at W6V10 did so on their own lime.
These two manned the 220-FM position and ate tancn at the same
time. Ta lk about dedication!

The slow-scan ATV setup at W6VIO was simple but effective. From
this position, p ictures were seen worldwide.

....60116

""

ringed planet and scientists
again try to unravel some of the
mysteries 01space. In the mean­
time, il you were among those
fort unate enough t o aso
W6VIO, I urge you to send for
one of their aSl cards. Be su re
you are a " logged contact ," and
send your own a Sl conf irming
the contact along with a .'0
self-addressed, stamped enve­
lope to W6VIO at their Callbook
address. When you receive
yours, you might wa nt to frame
It. Not only to protect It, but so
thai it will stand out among the
rest as a symbol 01 your per­
sonal participation in a rather
monumental achievement o f
mankind.

ercn was then generated at
W6VIO, relayed to W6YFT and
into the two crossband ATV re­
peaters, affording the ever­
growing ATV com munity out
here a chance to see things first
hand.

The test-seen operation was
every bit as successful as was
the slow-scan. There were re­
ports of reception as far away as
Riverside and San Diego, and it
was of good Quality color
photos many times accom­
panied by descriptive audio of
what was being seen. The fast­
scan was so wen received that
plans already are being made to
repeat the setup next summer
when Voyager 2 encounters the

fornia, and the other on MI.
Wilson. As you can see from the
accompanying pictorial, while
JPl may lie in the shadow 01Mt.
Wilson, it is not li ne-of-sight to
it. J Pl also Is effective ly
blocked from Johnstone Peak
by other hills. One of the places
II could see easily, however, wa s
the Flintridge area, so a uecl­
sion was made to install an tn­
termediary link at the home of
Dr. Dale Hauck W6YFT. Televi·

Saturn encounter another di­
mension was added: reg ional
test-seen television using teem­
t ies provided by Tom O'Hara
W60RG of P.C. Electronics and
the Southern Ca liforn ia ATV
Club.

The fast-sca n ins tall ation
was rather unique. The idea was
to get the video signals from
W6VIO into two area ATV reo
peaters, one located on Jonn­
stone Peak near Pomona, cen-
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CONTESTS

HAM HELP

from page 19

Work as many aCWA mem­
bers 8 5 poss ible and apply for
the several Special aCWA Cer­
tif icates which you have Qual­
Ified for in the QONA Parties:
Worked 50 states. Worked 60
Chapters, Worked 100 Mem·
bers. and Worked 500 Members.

ARRL INTERNATIONAL
OX CONTEST - CW

ooסס GMT February 21
2400 GMT February 22

The ARRl-sponsored contest
is open to all amateurs world­
wide. Note thai the basic con­
test formal has been returned 10
that of 1979, with WNE slat ions
working the world and every­
body else working WNE ate­
tions only. The changes to sin­
gle-band categories and the ex­
panded awards program proved
very popular and remain un­
changed.Use all bands, 1.6 to 30
MHL

Operat ing categories include:
single operator allband and sin­
gle-band, multi-operator sing le
transmitter or multi-transmitter,
ORP single transmitter only with
10 Walts input or less (5 Watts
output or less).

Your ca llslgn must Indicate

We are happy to provide Ham
Help lis tings free, on a space­
availab le basis. We are not ha~
py when we have to take time
away from other duties to deci­
pher cryptic notes scrawled il­
legibly on dog-eared post cards
and odd·sized scraps of paper.
Please type or print (neatly!),
double spaced, your reques t on
an8 'h "x 11 "sheetofpaperand
use upper-and lowercase letters
where appropriate. Also, please
make a " 1" look like a " 1," not
an "I," which could be an "et" or
an " eye," and so on. Hard as it
may be to believe, we are not fa ­
miliar with every piece of equi~
ment manufactured on Earth for

your DXCC country(KL7XYZl2 in
NJ, FGlIAAAlFS on 51. Mart in,
etc). One operator may not use
more than onecallslgn from any
given location during the con­
test period. The same station
may be worked only once per
band. No crossmode, cross­
band, or repeater contacts.
Aeronautical and maritime mo­
bile stations outside the USA and
Canada may be worked for OSO
credit on ly by WNE stations. All
tran smitters and receivers must
be located within a 500-meter d i­
ameter circle, excluding direct­
Iy-connected antennas. This
prohibits the use of remote re­
ceiving installat ions. However,
multi-operator stat ions may use
spotting nets for multiplier hunt­
Ing only.

EXCHANGE:

WNE stations (includes 48
contiguous United States and
does not include Canadian ts­
lands of St . Paul and Sable)
send RST and state/prov ince.
OX stations send AST and trans­
mittlng power as a J.d igit num­
ber.

SCORING:

WNE stat ions count 3 points
per DX OSO. Themult lpller is the

the las t 50 years! Thanks for
your cooperation.

I need Information on using a
solid-state oscillator in HBR re­
ce ivers by Ted Cros by. I will
answer and send postage .
Thanks.

Owen laughlin KA8CXK
719 Hemphill

Ypsilantl MI 48197

I need a working charger for
the Motorola HT·220 trenscelv­
er. 1am a senior cit izen ham, so I
need a low price, please.

Bob Cl an: WSBTZ
8260 W.lek. Road

Richardson TX 75080

sum 01exec countries (except
US and canada) worked per
bane!. OX stations score 3 points
per WNE OSO. The multiplier Is
the US states (except KL7 and
KH6), VEl -7, VO, and VE8IVYl
worked per band. Maximum of
57 per band. Final score is total
OSO points times the total mul­
t iplier.

AWARDS:

Various plaques and certi li­
cates to top scorers. Certili­
cates to each OX entrant mak­
ing more than 500 osos. ARRL
affi liated clubs compete for
gavels on three levels: unum­
tted, medium, and local clubs.
Details should have appeared in
the January, 1981, OST.

E.NTRIES:

All entrants are encouraged
to use forms available from
ARRL (inc iude an SASE or one
IRC). logs should Indicate t imes
In GMT, banos, calls, and ex­
changes. Multlpliers should be
c learly marked In the log the
fi rst time worked. Entries with
more than 500 OSOs must fn­
elude cross-check sheets. All
operators of multi-operator ste­
tlons must be li sted. Entries
must be postmarked by April 7,
1981, and addressed to: ARAL,
22S Main Street, Newington CT
061 11. Any entries received alter
mid-July may not make OSTlist·
Ings. Usual entry condi tions and
disqualification criteria.

I need a copy of the manual
for the Gonset GSB-201- oo
original or photocopy wou ld be
OK. I'll be happy to pay for a ll
costs.

Steven Bein K6MBP
3044 Danalda Dr.

Los Angeles CA 90064

I have a Hammarlund Super
Pro receiver, m ilitary no. BC-779­
B. It does not cover 10 or 15
meters, wh ich I would like to
have. It has one band marked
100-200 KC and the o t her,
200-400 KC. There was a ccever­
sion kit but the company no
longer has them.

If anyone has a conversion kit
for this receiver or a BC-794-B or
BC-1004 C, even t hough It
doesn't work, and if the price Is
right, I would like to get it.

Donald B. W.tklns
428 O.k St.

W. rren AR 71 871

G.QRp·ClUB
CW ACTIVITY WEEKENDS

0900 GMT February 28
2300 GMT March 1

0900 GMT september 12
2300 GMT September 13

All amateur radio amateurs
Interested in ORP are invited to
take part In the club's activity
weekends. No special exchange
information was mentioned in
the information provided by the
club. The operat ing schedule for
the two weekends is as follows:

3560 kHz = 0900-1000, 17()()'
1800, and 2200-2300 GMT

7030 kHz= 1200-1300, 1500­
1600, and 1900-2000 GMT

14060 kHz = 1000-1100, 14()().
1500, and 21()().22oo GMT

21060/28060 = 1100·1200,
1600-1700, and 2000-2100 GMT

Reports on the Activity Week­
ends are welcomed by Chris·
topner J. Page G4BUE.

In add ition to the above, mem­
bers of the G.QRP-Club have a
weekly Activity Period on Sun­
days from 1100-1230 and hom
14()().1530 GMT on the Interna­
t ional ORP frequencies (3560,
7030, 14060, 21060, and 28060).
All rad io amateurs interested in
QRP are invlled to join in.

For information regarding
membership in the G.QRP·Club,
write: George Dobbs G3RJV, 17
Aspen Drive, Chelmsley Wood,
Birmingham, England 837 7QX.
The club publishes a quarterly
magazine ca lled SPRAT and
promotes an extensive awards
program for ORP achievements.

I need a schemat ic and/or
manual for a keyboard having
the following mark ings: 1t2815051­
01A. Unit has 91 keys and PC
board has LICON 8O-55157CS1·l
on it . It may have been used in a
UNIVAC system. I wi ll reimburse
copying cost, will copy and
return promptly, or purchase
manual.

John Zowtlak N7BFX
750 Little Matterhorn Or.
Salt l . ke City UT 84107

Where can I get a replace­
ment cabinet back for my Halll­
c ralters Model S38-B shortwave
receiver? Mine was damaged
and I've been unable to get a
replacement hom Halllcralters.
There must be dist ribu to rs
somewhere that have some of
these and would be glad to sell
them.

Duerson Prewitt K4ZCD
129 N. M.y. vtlle St.

ML Sterl ing KY 40353
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ACTIVE AUDIO FILTER
MODEL AAF-l $89.95
Filte,, : Band Pass+Notch
Center Frequency

Shift Width : 200 - 2500 Hz
Inpul Impedance : 8 - 600 onml
o...tput Impedance: 8 ohms
o...tput Po_r : l W rnax ,
Power Requirementl: 9 VOC 150 mA

MI KE COMPRESSOR WITH LINE AR
AMPLIF IE R
MODE L MCL A· 1 $89.95
Compressor Section

Fr'Quency Range : l00 - 10CXl0Hz
Oinonion: Within 0 .4 %

Linear Amplifier Section
FreQu.ncy Range: 300 - tOCXlO Hz
Gain : 25dBI12V1

Power Requirem.nts : 9 VOC

SWR & POWER METER FOR HFNH F
MODel PM-tHV $44.95
Frequency Co verage : 3 - lSO MHz
Inpu t Impedance : 50 _ 52 ohms
Power Range : 0 - 20. 200. 1000w
SWR Range : 1 :1 - 3 :1
Accuracv : ! 10'll.
Power Reouirements : None
Velcro for mobile moonlong

M.nuflctured By:
AKIGAWA ELECTRONICS CORPORATION

SWR & POWER METER FOR HFNHF
MODel PM·3HV $54.95
Frequency Coveril9'f : 3 _ ISO MHz
Input Impedance : 50 _ 52 ohms
Power Rang. : 0 - 20. 200, IOOOW
SWR Range : 1 :1 _ 5 :1
Accuracy : ±10%
Power RequoremenlS: 12 VDC
illuminated meters for mobile opera lor

Distributed Exdusiv.1y By :
MACAW ELECTRONICS INCORPORATED
P.O . BOl< 66. Carlsbad, Calil . 92008
Phone (7 14) - 434-1078
Te lel< 181743 MACAW CSBO

AUTOMATIC $WR & PEAK READING
HF POWER METER
MODEL APM·1H $99.95
Frequency Cover. : 1.8 - 60 MHz
Inpul Impedance : SO -' 5 2 o hms
Power Ran9l: 0 - 200.1000. 2000W
SWR Range : 1 :1 _ 10 :1
Power MoMs: Averil9'f& PEP
Acc uracy: ±1 0'1l0
Po_ Requlremenl$ : 117 VAC 60 Hz

AUTOMATIC SWR & PEAK READI
VHF POWER METER
MODEL APM-1V $99 .95
Frequency CO....r"9l! : SO - 150 MHz
Inpu t Im pedance : SO _ 52 ohms
Power Ran9l : 0 - 20. 200w
SWRRange: 1 :1 - 10 :1
POwer Modn: Average & PEP
Accuracy : ! 10%
Power Requirements : 11 7 VAC 60 Hz

FLAT RESPONSE SWR & POWER METER
FOR HF
MODEl PM·2H $89.95
Frequency CoverllgEl : 1.8 - 60 MHz
Input Impedance : SO - 52 o hms
Power Range : 0 - 200. 1000. 2000w
SWR Range : 1 :1 - 3 :1
Accuracy : ! IO%
Power Requlfements : None

CP UCft .r. S,,_,ed li~l.r><l . .. ~ubpec l 10 c h . n 'i4' "''',hOut n Ollc • . )

50 - 75 o hms

PR ES El EC TOR
MODel PR·l $ 109.95
Frequency Coverage : 3 - 30 MHz
Gai n : 20 d8 at 7 MHz.

Variabl.
~20 dB & - 1 0 d8RF Attenuat Ion :

Inpul /Outpul
Impedance :

A, lay Po.....,r
Capabili lV: 2(X)W CW

Po.....,r Req uire.....n rs : 117 VAC 60 Hz

SWR & POWER METER FOR MOBI LE
MODel PM-SH (H FI $49.95
MODEL PM-5V (VH FI $49.95
Frequency Coverage : 1.8 -30MHz IPM.5HI

SO - 150MHz IPM-5VI
Input Impedance : 50 - 52 ohms
Power Range: 0 -20,200W ±10'1l0
Po-.wr Requirements : 12 V DC
Comple te with d irect ional couple. unit

flAT RESPONSE SWR & POWER METER
FOR VHF
MODel PM·2V $89.95
Frequency Coverage : 50 - 150 MHz
Input Impedance : 50 _ 520hms
Power Range : 0 - 20. 200w
SWR Range : 1 :1 - 3 :1
Acc ur«;y: !1 0'1l0
P~ Requlr.mer'OlS: No ne
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W2NSD/i
NEVER SAY DIE
editorial by Wayne Green

trom page 11

The crowding of Tokyo has forced much of the growth to go
underground. Th is is a sma ll part of the tour-ttoor shopping complex
which is involved with the Sunshine Prince hotel, where we stayed.
There are two McDona /ds restaurants in this one complex ! There is
also an almost infinite number of other restaurants, running trom
snack bars to very posh eateries. Multilayered underground shop­
ping ma lls are growing rapidly in Tokyo .

Hmmm, oc topus chips! Well, much berter than cow chips, anyway
. . . and free !

110 73 Magazine · February, 1981

This is one of the Golden Arche s attached to the hotel. It was 8

handy place to get milk. Not being a big COKe fan , I didn't pursue the
nickel Coke offer. I did invest in their egg McMuffin for brea kfast
now and then. '

Obviously, eating is an all-consuming in teres t for me, Here's a
typica l department store basement with its hundreds of food con­
cessions. The happy innocents running these booths put out free
samples to attract business. They also attract frugal Yankees, who
are able to make a whole mea l out of the samples.

Here's one 01 the food displays. The tempura ;umbo shrimp are
$7.50.



The subway system is easy to use, though it teses guts to try it the
first time. You get the hang of it quichly. It's clean, fas t, and well
mensa.

Yep, ice cream, too. The sundae prices are a bit high, but not ou t of
line with the New Yorh prices at $3 for the big banana split. Soft ice
cream cones are usually around 75¢ and are so ld all over the place.

To help dispel the Idea that eating in Japan Is expensive, here Is a
pictu re of a mush melon. This is a typical/rult product that I saw in
dozens of fru it stores and fruit counters in department stores. To
trans late the Yen into dollars divide by 200. Thus, this me lon is a
mere $50 in American money.

Each station is marhed in both Japanese and English, wi th the sta­
tions at the ends of the line Indica ted so you hnow which train to
tahe.

You /ihe grapes? Here are boxes of grapes . . . absolutely delicious
grapes. The green ones are $20 a box and the smaller box of purple
grapes is only $12.50.

In the Ahihabara (radio ro w) section of Tohyo, there are hundreds of
shops selling radios, parts, hi·fI, computers . . . every thing In con­
sumer electronics. With a bi t of shopping, you can hnoch around
35% or so off the US prices , so I loaded up with new gadgets from
cesto and Sharp. That's Sherry loohing over the cassette bargains.
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TERMS: We ..,llecc.pr COD otders l or S2$. OO end (We'_ AI/ oro.,. l enr
filS' Clan on UPS, Prepa id oroer$ ..e ".y , n,pp'fIfJ

MicroYerter, IDe. .... ns P.O. BOX 1267
617·329-1493 DEDHAM, MA 02026

SOCIAL EVENTS

- 18 0 0 to :&500 MHZ
\ ~ DOWN CONVERTEI( - - - - -

Do..n ConMr1. , Kli P' ,"I9d Cif Cllil BOIIfd ..,tn I II pa rts fOlln.mbly
__ $3$.$0

'l'~1 Ant...... KII 22 ab Pi'" ..,'II ' II.,prool Sll,e lded "",,clolu,e
........ .................... . . .. ..... sao.OO

Tunable P_ Supply 1m _ •• . ~_i5

Ant Coolboolo feu"" I na Pro"fH1 aeltgnl S 8,15
Auembled and T..totd Down ConYert " h 50' RG59 cable .." h 75 '0
300 ohm edlp'" ffll (Jy 10 ,"stall. . . . . , 17S,OO

MINONG WI
FEB 22

The Wi ld River s Amateur
Rad io Club will ho ld a rmo-wtn­
ter sweetest on Sunday, Febru­
ary 22, 1981, from 10:00 am to
3:00 pm at the Minong Vi llage
Hall, M inong WI, 45 miles south
of Du luth·Superior , 90 mi les
north of Eau Claire on Highway
53, and 135 miles from Mlnneap­
one-st. Paul. Admission is $1.00
and tables are free . There will be
a raff le drawing for a scanner.
'ran-m on .281.88 and .52. For ln­
format ion, contac t Roger Doehr
mOLY, Route 5, Box 452, Hay­
ward WI 54843.

VIENNA VA
FEB 22

The Vienna Wireless Society
will hold its annual WINTER­
FESfl"M on February 22, 1981, at
the Vienna Community Genter,
Park Street , V ienna VA. The
event will begin at 8:00 am.

MARLBORO MA
FEB 22

The A lg onquin Amateur
Radio Club will hold its annual
indoor ham rad io flea market on
Sunday, February 22, 1981 , at
the MarlboroJr. High SChool, off
Rte . 85 on Thresher Avenue,
Marlboro MA. Doors wil l be open
from 10:00 am to 2:00 pm and
sellers will be admitted starting
at 9:00 am. Admission is SOC.
Tables reserved by February 15,
1981 , are $5.00 ; after that
date, they are $7.50. Talk- in on
.52. For more informat ion or
reservations, contact Charles
McCarthy W1BK, 128 Forest
Avenue, Hudson MA 01749.

LAPORTE IN
FEB 22

The LaPorte Winter Hamfest
will be held on February 22.
1981 , at the LaPorte Civic Aud i­
torium (main floor), LaPorte IN ,
50 miles southeast of Chicago.

AUvendors must set up between
6:00 am and 8:00 am on Sunday;
reservat ions will not be held
past 9:00 am withOut prior ar­
rangement. Free tailgating will
be available in a specif ied area
outside if weather permits. Food
will be served at the hamfest.
Also, there are excellent restau­
rants and accommoc:lations In
the area. Call (717}-768-8271 lor
motel reservat ions under ser­
com. Talk-in on 146.011.61. For
more information, write Sercom,
tnc., PO Box 6082, Rohrerstown
PA 17603.

LIVONIA MI
FEB 22

The Livonia Amateur Rad io
Club will hold its 11th annual
LARC Swap 'n Shop on Sunday,
February 22, 1981, from 8:00 am
to 4:00 pm, at Churchill High
SChool, Livonia MI. There will be
plenty of tables available. Other
features include door prizes,
refreshments, and free parking.
Talk-in on 146.52. For further in­
fo rmat ion, send an SASBE (4" x
9") to Neil Coff in WA8GWL, c/o
Livonia Amateur RadioClub. PO
Box 21 11 , Livonia M1 48150.

will be held on February 21 ·22,
1981, at the Vera Beach commu­
nity Center. Admission is $3.00
per family, in advance, and $4.00
at the door. Features will in­
c lude prizes, drawings, and a
aCWA luncheon. Talk-In on
146.131.73,146.52/.52,146.041.64,
and 222.341223.94. For mtorma­
tion, write PO Box 3088, Beach
Station , Vera Beach FL 32960.

AKRON OH
FEB 22

The Cuyahoga Falls Amateur
Radio Club will hold its 27th an­
nual electron ics equ ipment
auction and flea market on Sun­
day, February 22, 1981, at North
High School, Akron OH, from
8:30 am to 4:00 pm. Ti ckets are
$2.50 at the door and $2.00 in
advance. Even though it is sug·
gested that you brin9 your own
tables, some will be available
for $2.00 each . Featured will be
ref resh ments and prizes, rn­
cluding a first prize of a Ken­
wood TS-13OS and two more
prizes of tcorn 1C-2ATs. There
will be plenty of room for buyers
and sellers, including free park­
ing. Talk-in on 146.041.64. For
more details, write CFARC, PO
Box 6 , Cuyahoga Fal ls OH
44222, o r ph one K8J SL at
(216}-923-3830.

LANCASTER PA
FEB 22

The Lancaster Hamfest will
be held on February 22, 1981, at
the Guernsey Pavil ion, located
at the Intersection of Rtes. 30
and 896, east of Lancaster PA.
General admission is $3.00, ex­
cept children and XYLs. Doors
will open at 8:00 am. All Inside
spaces are available by advance
registration only and are $4.00
each for an 8-foot space, which
includes a table. There is a limit
of 2 non-eommerc ial or 6 com­
mercial tables; the registrat ion
deadline Is February 13, 1981.

- -- - - - -

MANSFIELD OH
FEB 15

The Mansfie ld midwinter
hamfest auction will be held on
February 15, 1981 , at the Rich­
land County Fairgrounds, Mans­
field OH. Doors will open to the
public at 8:00 am. Tickets are
$1.50 in advance and $2.00 at
the door. Features wilt include
prizes, an auct ion, and a f lea
market , all in a large heated
build ing. Talk-In on 146.341.94.
For additional information, ad­
vance tickets, andror tables,
send an SASE to Harry Frietchen
K8HF , 120 Homewood Road,
Mansf ield OH 44906, or phone
(419)·529·2801.

FAYETTEVILLE WV
FEB 15

The Plateau Amat eur Radio
Association will hold Its 3rd an­
nual hamfest on Sunday, Febru­
ary 15, 1981 , at the Memoria l
Build ing, Fayetteville WV. The
doors wilt open at 9:00 am and
admission is $2.50, with children
admitted free. Flea market
tables are $2.00. Activities (all ln.
dOOfS) will include ARRL dis·
plays, forums, exhibits, door
prizes, and XYL programs. Hot
food, refreshments, and free
parking will be available. Tetk-ln
on 146.52 and 146.1 91.79. For
more Information, contact Bill
Wilson WA8YTM, 302 Central
Avenue, Apartment 12, Oak Hi ll
WV 25901 , or phone (304~9­

9910 or (304}-574·1176.

VERO BEACH FL
FEB 21·22

The Treasure Coast Hamlest

MIAMI FL
FEB 7-8

The 21st annual Tropical
Hamboree and 1981 ARRL Flor­
Ida State Convention will be
held on February 7-8, 1981, at
the Flag ler Dog Track , Miami FL
Registration is $3,00 in advance
and $4.00 at the door. Swap tao
bles are an addit ional $12.00 fo r
both days, $7.00 fo r Saturday
only, and $6.00 for Sunday only.
Events will inc lude tech talks
and forums, over 100 exhibit
booths, 400 swap tables, ladies'
programs, group meetings, and
many awards. There will be free
overnight RV parki ng fo r sen.
contained uni ts at the site (ad­
vance registration is recorn­
mended). Special gatherings are
planned for OOtNAJOOTClSOWP
and DXers. For further intc rrna­
non and special hotel rates,
wr ite Dade Rad io Club, PO Box
350045 Riverside Station, Miam i
FL 33135.

- - -

Listings in th is co lum n are
prorided free of ch arge on a
spa ce-available ba sis . The
following information should be
included in every announce­
ment: sponsor, event. date,
time, place, city, state, admis­
sion charge (if any), features,
ta lk -in freq uen cies, and the
name ot whom to con tac t for
further information. Announce­
ments must be received two
months prior to the month in
which the erent takes p lace.
They should be sent directly to
Editorial Offices. 73 Magazine,
Pme Street, Peterborough NH
03458. Attn: Social Events .
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RTTY lew FOR THE TRS-80*

ments,door prizes, and a big rat­
fie-ali inside. Prizes include a
Kenwood T5-1 30 with power
supply, two Icom 1C-2AT HTs, a
Bird Wattmeter, and many more.
There will be an additional
ladies' program. Bring you r YL,
XYl, or OM and make a day of it.
Ta lk-in on 146.521.52. Area re­
peaters are 146.011.61 . 146.1 91
.79, 146.341.94 , 147.871.27, and
147.9751.375. For addit ional In­
formation, write J . Honisko
N8BGH, 1733 Parkway Drive N.,
Maumee OH 43537.

ecctencn. Inc., will hold its 26th
annual auction and hemtest on
Sunday, March 22, 1981, at the
Lucas County Recreation Cen­
ter, Key Street , Maumee OH.
Hours are from 8:00 am to 5:00
pm. The free auction starts at
10:00 am. There will be ample
free parking all day and over­
night. Tickets are $2.00 in ad ·
vance and $3.00 at the door.
Flea market tables are available;
di splays are limited to electron­
ics and ham gear. There will be
commerc ial exh ibits, refresh-

ROM· 1 • Sene! ports use USARTS

16 • Aotomct« CW liD

• Program sta tus
RTTYl ew Operating Sydem con tinuously d isplayed

• Instantly change:
program status
Baud ra tes

--lit
ASCII I Be udot modes-- • Transmitter under•
program control

FEATURING: • Self tracking CW speed

• LLiST & LPRIN T usable

• ASCII~BAUDOT~CW on any sene! prmter

• SPLl T~ SCR E EN VIDEO • All software easily

• REAL TIME CLOCK transferred to disk

• Requrres LEVEL II 16K RAM
PLUS: M adel I or M odel III,

• Ward.wrapplng extemol term mal Unit

• Twa serial paris • Includes pc boord . cabinet.

45.4 5 10 9600 Baud sof tware & manual

• Uncondi tionally guaranteed

~ CRObJn
for 30 days

• Lrrrnted ports & lobar
worranly for 90 days

fIlicroProducfs • ASSEMBLE D s TE STED $300
WoYl,ngto" 'e'\><k,," odd S 3" ",I... '1,.

POBox 892 :=.Marysv ille, Wash ington 98210 "'"
(20 6) 659-4279 ·l I'oo.I!-'vl ,,' ..... 1".-6 { "'~
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$4.00 in advance. Attract ions
will include commercial exhibi­
lors, a flea market, an auction,
and prizes. Raff le lickets for Ihe
grand prize 01 a Tempo S-l are
$2.00 each. Talk-in on 146.221.82.
For further information, send an
SASE to larry Brooks WBflECV,
3165 Bunting Avenue, Grand
Junc t ion CO 81501, or call (303)­
434-5603.

PRETUNED · CO JIII PL£TELV AS SEMBLED . FOR A LL JIII AII.ES .. M ODEL S OF AJill A T EUR
ONLY ONE NEAT S M A L L AN TENNA FOR T RANS CEIVE R S TR ANSMITTERS .
UP TO 1 B ANOSI EXCELL ENT FOR CON · GUARA NTEEO FOR 2000 WAT T S SSB
GES TEO HOUS ING A REAS - APAR TJIIIEN T S 1000 WATTS CW INPUT FOR NO VICE AND
LIGHT _ STRONG · ALMOST INVISIBLEI ALL CLASS AJillATEURS'

CO JillPLETE AS SHOWN ...11~ 90 tI.. RGSeU·S2 .-. ....d PL2S9 cor...C'etot, ...,..... t ....s. 30 It
300 0 s_. c.nt•• co ,,_ It.. _ In l o" tnln , ule<" stotlc: ellSc_" -
"'Old.el . • • • 1." It>et'ptool, .........'" s I -Xa-"OY"-t . ...11".. to b• ., ell eoc"e.,t ...__e
oo..et...~ _ u . ..s tIntI • .,el •.." ..lng! Lo S W R ow.... Nne!• •T~ """'" NOT N[£DEOI e-. t>e use>l as
In __ ad Vs - """en - In ••tlc:.. on _ .... 1_ "" __ IoU . T... ON L'f A NTENN A YOU WILL EVER NEED
FOR "'LL DESIRED B "'NDS • WITH A NY TR...N SCEIV ER . NEW . EXCLU SIVE! NO BALUNS NEEDED!

80-~0·20·IS ·l0-6 2 ~ ft 11 .. 90 It. RG S e U ·co.,.,. c t _Moel.t 998BU'" $69.95
~0-20-I S -l0 ....t.' _ 2 ··_5 .. It. ... 11.. 90 It. RG S 8U · con" 'cI D' _ M o.el IOO1SU $68.95
20·1S· 10 1•• - 2 _ 2611 11.. 90 It , F1 G 5 8 U • co...,."ID' • M o••1 l001BU 5 6 1 .9 :5
S END FULL PRIC E FOR POSTP...ID INSUREO. DEL. IN US.... tC....el• • 55-.00 U'" , t.oe _ cle,UI.
......0.... etc.) ........de- ...~ VIS'" - M ....S TE R CH ARGE . C "'RD. AJIIIER , EXPRES S . Gin ""...be- one! u .
el.t • . P.. 1-306-2 3 &-5 3 3 3 9 ....M . 6PM w ee_ dayS. W ........ In 2 ·3 dO,s. ....LL PRICES WILL INCRE"'SE ..
S .... VE • ORDER NOW! .... ante.-o lI"..o.,tae<l ,"" I , ••, 10 ela, mono, lite. ItWI if .et.....eel In "ew ,,_.....
M Od e In USA. FREE INFO, ....V AIL ...BLE ONL'f FROM

WESTERN ELECTRONIC S O'pl . ...' .2 ... 8O K..." e• . Nellt...., 66641

MAUMEEOH
MAR 22

The Toledo Mobile Radio As-

Donations are $2.00 in advance
or $2.50 at the gate. There will be
plenty of room, good food, and
tabl es which are $1.00 each.
Talk.m on .011.61 and .52. For
more informat ion, wr ite LPARC,
PO Box 30, LaPorte IN 46350.

GLASGOW KY
FEB 28

The Mammoth Cave Amateur
Radio Club will hold its annual
Glasgow sweptest on Saturday,
February 28, 1981 , hom 8;00 am
to 5:00 pm CST at the Glasgow
Flea Market Building, 2 miles
south of Glasgow on Highway
31 E. There will be a large heated
building with plenty 0 1 free park­
ing. Each exh ibitor will be pro­
vided one free space with table
and chai r. Addit ional spaces are
available for $3.00 each. The
bu ilding will be open for exh ibi·
tors at 7:00 am CST. There will
be no forums or meet ings-just
door prizes, free coffee, and a
large flea market. Admission Is
$2.00. Tatk-tn on .341.94. For ad­
d itional informat ion , con tac t
WA4JZO, 121 Adair land Ct.,
Glasgow KY 421 41.

DAVENPORT IA
MAR 1

The Davenport Rad io Ama­
teur Club will hold it s ten th an­
nual hamfest on March 1, 1981,
from 8:00 am to 4:00 pm at the
Davenport Mason ic Temple,
High way 61 (Brady Street) and
7th St reet , Davenport lAo Tickets
are $2.00 in advance, $3.00 at the
door. Tables are $4.00 each wi th
a $2.00 additional Charge for an
electrical hookup (limited num.
ber). Features will include over
$2,000 worth 0 1 major prizes.
Hotel discounts and refresh­
ments will be available. There
will be a pre-hamtest Saturday
night banquet with Paul Graver,
midwest ARRL SCM, as guest
speaker. Banquet t ickets are
$8.00 and reservat ions must be
pa id by February 18, 1981. Talk·
in on 146.281.88, WIIBXR. For ad­
vance t ickets, d inner, and table
reservat ions, write Dave Jc­
nermsen WBIIFBP, 2131 Myrtle,
Davenport IA 52804.

GRAN D JUNCTION CO
MAR7

The Grand Mesa Repeater
Society will ho ld the second an­
nua l indoo r Western Slope
Swapfest on March 7, 1981 , at
the Lincoln Park Barn, 12th and
Gunnison, Grand Junction CO.
Doors will be open from 10:00
am through 4:00 pm and acmrs­
stcn is free. sweetest teeree are



AWARDS

HAM HELP

from page 23

enclose only three (3) lACs with
your application.

Joe Omzuka JE1WIH mailed
me In fo rmati o n about the
NKOXC Award. Unless you work
a lot of Japanese slat ions, the
requ irements are not as easy as
it seems.

NKDXC AWARD OF JAPAN

The Northern x yusnu OX
Club, Inc., issues the NKOXC
Award to any licensed amateur
or SWL station in the world.

Applicants must submit proof
o f confi rmat ion 01 OSC with at
least 20 d ifferent si al Ions which
enable you to spell " NORTH·
ERN KYUSHU OX CLUB·' using
the last let ter o f each callsign. A
station may be used only once
in your spelling effort.

There are no band or mode re­
strict ions, but special endorse­
ments will be rendered for single
mode o r band achievements.

I am In need of a schematic
for a Mlc ro-Z FM 36 frequency
counter with prescaler. I will be
glad to pay copying costs and
postage.

Dennis L Cornell WD4HRO
7835 Captain 51.

Millington TN 38053

Simon Lang to n Gr am m ar
Schools In Canterbury, Eng land,
are celebrating the centenary of
the founding 01 the school In
1881. To th is end, we shall be op­
erating a special events station,
active on a ll HF bands under the
call GB4SLS, on February 22­
28, 1981. During this time, we are
anxious to contact as many
past pupils of the school as pes­
s ible, especially those who are
licensed amateurs and residing
in the United States.

Anyone Interested In making
a sked with us should contact
either me or G3LCK. cia GJOSL,
S imon Langton Grammar
SChool lor Boys, Nacklngton

Do not forward osi,s. GCR
apply. Forward your verified list
with five (5) IRCs to; NKDXC
Award Manager, PO Box 11,
vewata. «ue. Kyushu. Japan
805.

5().MHZ OX AWARD OF JAPAN

The award is issued in four
levels of difficulty; Class EX­
applicant must make 20 OX
count ry contacts; Class A-ap­
plicant must make 10 DX coun­
try contacts; Class B-5 OX
count ries must be worked; and
Class C-on ly 2 OX country con­
tacts need be made.

While applicants are not re­
quired to submit OSL cards,
they must have them on hand
and verureo by at least two
amateurs or a loca l radio c lub
s ec r e t a r y. Keep in m i nd,
however. that all contact s must
be made on six (6) meters. 50
MHz, utilizing any mode
authorized.

Forward you r c laim and

Ro a d , Ca n t e rb u ry , Ken t,
Eng land.

Andrew P. Smith G4BBW
40 Virginia Road

Tankerton, Whitstable
Kent, England

I've had a bundle o f letters
and calls f rom readers reo
questing a source for the
positive resist that I used In my
art icle on easy PC artwork (73,
June, 1980).

Yesterday, I found a source
that you may want to know of
since I am buying a private-label
brand loca lly. The nationa l
brand is by GC Elect ron ic s,
Rockford, Ill ino is. The catalog
number is 22-233.-

Route Elec t ron ic s, Rt. 22.
Springfield NJ . sells it for $13.60
for a large aerosol can. They do
not ma il order.

Ed Eggert W3HI K
2220 Marletta Ave.

Lancaster PA 17603

award lee 01 8 IRCs or $3.00 to;
Elichl Konno JA7GZA, Awards
Manager, 8-3 Tenjinmae, Henat­
zuml-town, Nishliwai-gun, twate
029·31, Japan.

TEXAS INDEPENDENCE DAY

Brenham Amateur RadioClub
will be operati ng it s second an­
nual special event a SL station
to commemorate Texas Inde­
pendence Day and Its coser­
vance at the si te where indepen­
dence was declared from Mex·
reo on March 2, 1836, Washing­
ton on the Brazos. Texas.

We plan to operate from 1600
UTC, Saturday, February 28, un­
t il 2300 UTC, Sund ay, March 1,
during t imes when the bands
are open (no nets are SCheduled)
on the following frequencies
plus or minus aRM: 3944, 7244,
14,344 , 21,144, 21 ,444 , and
28,544 kHz.

For an rustonc aSL card and
information brochures . ama­
teu rs are asked to please aSL
with an SASE (4'10 " x 9" or
larger) to BARC. WBSSTR/5, PO
Box 44, Brenham TX 77833.

Amateur s wh o w o rked
WB5STR/5 last year should so

I need a copy of a complete
schematic diagram or a manual
for a Hal licrafters SX·100 recerv­
er. I would prefer to copy at my
end , bu t would pay for other
costs.

K. QlIhuly KA8EWH
650 Ann Street

Harbor Springs MI 49740

I have a Regency HA-2A 2­
meter transceiver that is sick.
Anyone who can provide a cir­
cuit and servicing information
would great ly assist me. I will
pay for all expenses to copy
them.

Harvey Hom WB2NMN
21 Skylark Lane

Stony Brook NY 11790

SearChing for pre-azs-t cot­
Iins transmitter in any condition
to put on ATTY. If you have an
old Coll ins AMICW transmitter
gathering dust and wou ld part
w ith It reasonably cheap, please
send specifications, cond ition,
and pr ice. XYL is contemplating
murder If I spend much money. I
also need a CV-89 RTTY TU.
Thanks.

Roger L Arnold N5CAO
214 Hili Lane

Reel Oak TX 75154

ind icate on their aSL and will be
recognized this year.

We are grateful to Robert Fttz­
william of Kay , Texas, lor the
use of his call which will be used
with the phonetics, wesnrnqton
on the Brazos, 5, Star of the
Texas Republic.

LOVE OUR LIBRARY

The Lawrence County Ama­
teur Radio Associat ion is spcn­
soring a Valentine's Day theme
special event from downtown
New castle, Pennsylvania, at
our new public library on Febru­
ary 13-14, 1981.

We will be operating from the
new library and the theme w ill
be " I love my new library: ' The
call in use w ill be KA3X, and the
o pe ra t ing fr equenc ies are ;
147.7951.195 (our local repeater),
29.000, 21 .400, 14.300. 7.250 and
(CW) 7.125 MHz.

All frequencies plus or minus
aRM (except 2 meters). o oeret­
ing t imes are 1400-2200 GMT.
Your aSL and $1 .00 will bring a
certi f icate .

For further information, con­
tact John Hudak KA3X, 422
Galbreth Avenue or Zach Aller·
ton KB3MC, 124 Hichelieu Ave.,
New Cast le PA 16101 .

I need a schematic lor a Kuhn
model 357C VHF receiver and
would like to copy and return a
service manual for IC 211o V-21
2m VHF gear.

Juno Y. Lem KB6BO
5222 Corlnga Dr.

Los Angeles CA 90042

Does anyone have ecnemet­
tee for a Ut ica 650A 6m trans­
ceiver and a Gonsel Super Six
converter? Expenses will be re­
imbursed.

Howard Robb AFIW
340 So. 5th

Bird Island MN 55310

I wou ld like to get in touch
w ith someone who has cern­
pleted the 220 trenaverter by
Frank Kalmus WA7SPR in the
October, 1979. issue 01 73.

Paul Ashmore WA9HEP
833 S. Chastnut

Lltchlleld It 62056

Does anyone have any info on
a lower sideband add ition for a
MULT1·20007 AlSO, who Is han­
dling th e MULTI-2000 now? Any
help would be appreciated.

Uoyd W. Locka K1COS
238 Walnut 51.

Reading MA 01867
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FUNl
Irom page 26

9) A4XAA is:
1) The call used during a world-famous 1956

nxpecnnon
2) The Sultan of Oman
3) A four-land call thai will eventually be assigned

by the FCC.
4) A made-up callsig n

10)Which of the following is a former reciprocal call sign held by Jor­
dan 's King Hussein, JY1?

1) EP1JY
2) 4Z4K H
3) RG8U
4) 7X2HM

ELEMENT 3-TRUE·FAlSE

True False

1) The newly self-proclaimed " Shah o f
Iran," son o f the late Shah, is a ham.

2) Until his recent automobile " acc ident ,"
YN1AS was former Nicaraguan dictator
Anastasio Somoza.

3) The OX Country Cl ub Award is spon­
sored by 73 Magazine.

4) KA2BO Is a OX call sign; KA2BOV is not.
5) To o ff icially qualify as OX. a signal must

travel more than 150 miles, no matter
the mode or frequency.

6) WWV, JJY, LOL, MG M, BOT, and RIO
are all standard time and frequency sta­
tions.

7) The DX Operating Code says you should
always ca ll a DX stat ion exactly on his
frequency.

8) KP2 is the new pref ix for KV4.
9) BV2A and BV2B are the only licensed

ham stations in the Aepublic of China.
Both stations are operated by the same
person.

10) " ODX?" is a 0 si gnal meaning, " Is there
any DX on frequency?"

ELEMENT 4-HAM ACAOSTIC

Guess the words defined and write them over the numbered
dashes. Next , place each letter in the correct square in the puzz le.
The black squares show word endings. The completed puzzle will

fo rm a statement relating to amateu r radio . (Illustration 2)

A) Five hundred m iles is DX in th is
region - 6- 4'5 20

BI Popu lar OX mode _ 28 29 2'1"64 32

q Twenty meters, for instance -rrx- _
4..: 60 74 76

0 ) " Shared" band....•................... .......... 41 26 ~ 66 50

EjDX ' " h ..er s s oes ~g- 35 ....,-g 77 ---y-

F) FCC authorizat ion 497351--S 40 23

G) Semi-automatic key _
39 58 10

H) Conversat ion 1233 43

I) Scarce OX 3756~75

J) mstress Signal _
71 22 13

K) Splatter 3""55 2.7

L) DE 72 - '- 5244

M) Lo ts of OX in a row··············..·········· ·· -a612562 53 36

N) When to work OX 342457 46 3'1

0) lidS "54 63 1"7 --,-g 11

P) Venezuelan prefix 78~

0 ) Temerarious OXer. 4847 65 67

A) To tell a nxer something _
69 14 16

5) Computerized OX _
70 30

T) Irish prefix _ 38 68

THE ANSWEAS

Element 1:
See Illustration 1A.

Element 2:
1-3. Mor e than one budding OXer has made his firs t Afr ican con­
tact th rough this f ine service. Net time is 1800 UTC, daily.
2-3. A Dxer's best f riend.
3-1. Obviously not the 21st cycle In the history of the Earth, but
only since man started counting-around 1750.
4-2. You may need a " long radio antenna" for th is band, but that
has nothing to do with lOAAN.
5-4. II you chose -cuoe.vr'n bet you d idn't get your General ticket
wh ile the FCC was using its circa 1968 tests. A quest ion similar to
this one went a long way to g iving the FCC its reputat ion for using
tr icky test ing techn iques.
6-4. Since s ix is allocated to broadca sting and other services
throughout the most o f the wor ld, there aren't even 100 6-meter
countries on the air.
7-1. When OXing on 80, it pays to know the allocations.

68

25

75

'0

57

7473

56

7

2221

6

53

71

37

543

686756

..
32

47

65

46

64

46

tnustretion 2.
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8-3. But avid DXers also have many other picturesque terms lor
Hat-takers.
9-2. Ever get the fee ling there's enough royalty in ham radio to
form a c lub?
10-' . More royalty! King Hussein held this Iranian call before Kno­
melni, Ayatollah you so.

Element 3:
1) True-His call was EP1MP. Guess he's EP1MP/SU now.
2) True-And he was listed in QST as a Silent Key.
3) True-The more realistic DXeC.
4) True-KA2BQ would be one of the " U.S. Person nel In Japan."
KA2BQV would be an amateur in New York or New Jersey.

t,

Element 1:
Twenty points for the completed puzzle, or V, po int for each ques­
tion correctly answered.

Element 2:
Two po ints for each correct answer.

Element 3:
Two points for each correct answer.

Element 4:
Two points for each correct definition. Give yourself 10 extra po int s
If you unscrambled the message.

Okay, DXers, leI's see how you really measure up. Remember, big
guys, your l 00-fool towers won't help you here!

1-20 points-Once heard a Dl on 20
21 -40 points-80 cou ntries worked, 25 con fi rmed
41 -60 points-DXCC materi al
61-80 pointS-250 + countries confirmed

81-100+ points- Honor Roll candidate

Next month: How Hams View Themselves

5) False-If you ran VI milliwatt at 300 GHz, twenty feel would be
OX!
6) Fa lse-"BOT" and " MGM" are not stations.
7) False-Not really. The OX station's frequency should be left clear
so everyone can hear him. In realit y, this never happens.
8) True-Why? Only the FCC knows for sure.
9) True- Tim Chen, operator of both stations, uses BV2A on CW and
BV28 on phone.
10) False- And " ORX?" means, " Are there any receivers on fre­
quency?"

Element 4:
A-UHF, B-PHONE, C-BAND, D- FORTY, E-UNEAR, F­
TICKET, G-BUG, H-OSO, I-RARE,J-SOS, K-ORM,l-FROM,
M-STRING, N-OFTEN, O-GooNS, P- YV, O-RASH, R-SAY,
S-IO, T- EI. The completed message reads: R RORK UR SIGS OSA
VY ONE FOOT FROM PHONES ON GREBE FB OM HEARTY CON­
GRATULATIONS THIS IS FINE DAY. So began the f irst amateur
European-American aso on November 27, 1923, an exchange be­
tween French stat ion 8AB and U.S. 1MO that opened the age of ham
Ox.
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HAM HELP
I have some two-meter crye­

tats that I would like to sell or
trade. Frequencies ava ilable
are: T 146.880, TA 146.2501.850,
TA 147.8401.240, R 147.330, R

146.060, T 146.460, R 147.060, T
146.040, and T 147.930.

All above fit in HC 25iU hold­
ers. Specs are transmit funda­
mental mode and parallel reso-

nant with JO.pF load. Divide
transmit frequency by 12 to ob­
tain crystal frequency. Receive
specs are overtone mode, series
resonant. Subtract 10.694 MHz
and divide by 3 to obtain crystal
frequency.

Crystals I need are 146.011.61 ,
1461.47, 146.221146.88, 146.28
transmit, and 146.46 receive.

If anyone will trade Of tell me
the going price of used good
crystals Of knows who can tell

me, it will be greatly appreci­
ated.

Kevin Ne.1
Route A, Box 221A

Flippin AR 72634
(501)-453-8(12

I need a complete schemat ic
of the HalHcrafters 5-118 recew­
er.

Keith Slowell WAIVOO
10E.4Ot~

Kansas City MO 64111
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REVIEW
from page 65

front-panel keyboard wh ich
selects all o f the rad io's func­
tions. All memory data and com­
mand instructions are per­
manently programmed into the
memory unit wh ich is an integ ral
part of the m icroprocessor IC.
As such, the 2008 cannot be
a ltered to receive or scan fre­
quencies other than those in tts
regular VHF/UHF bands.

The rig is unique in the fact
th at it is the only available syn­
thes ized scanner which does
net have a searching capabili ty.
This should not prove to be
much o f a handicap, however,
as many people who purchase a
scanner are interested only in
hearing the act ion on a preoeter­
mined set of frequencies . Thus ,
it is an ideal unit for the person
wh o desires the co nvenience
and economy o f frequency eyn­
thesis, but who doesn't need a
searching capabili ty .

An interest ing feature on this
unit is a recessed button on the
rear panel marked " Reset." Th is
button is similar to the Clear key
on a calculator and functions to
erase all data which is stored in
the scanner's ercht-cnanner tre­
ouency'etetue memory. This is
used 10 erase incorrect rn torma­
tion on those few occasions
when the microprocessor fa ils
to initialize.

Mem ory data is reta ined
when the unit is un plugged and
during power outages by using a
s-vcrt battery stored in an easily­
accessible compartment on the
rear panel. During normal
usage, the battery w ill last up to
one year. If the rad io is to remain
out o f service for more than sev­
eral months, however, it is best
to remove the battery to avoid
possible damage due to electro­
lyte leakage.

An innovation over previous
Realistic models is the select­
able scan-delay ci rc uit, which
allows the user to program a
two-second delay on individual
channels. The channel lockout
fun ction is accomplished in a
similar manner, using the front­
panel keyboard. Delays and
lockouts rema in programmed
even when the scanner is turned
off .

Frequency and status Inter­
mation is presented on a bright,
blue fluo rescent display which
includes the channel number
and indication whether th e
ch annel is programmed with a
delay or lockout, and the six­
digit frequency readout.

The PRO-2008's more com­
mon features include on-olflvol­
ume and squelch cont rols, a 3"
front-moun ted speaker, trent­
mounted headphone jack, scan!
manual control , telescoping ln.
door antenna, external antenna
jack, and ac power cord (the
scanner is not desig ned for dc
mobile operation).

The scanner's c ircuitry is
composed o f an LSI micropro­
ce ssor system, lSI phase­
locked loop (PLL) frequen cy
generat ion system, eight tnte­
grated circui t s, 24 t ransi stors,
and 40 diodes. These eerruccn­
ductors, al ong with a host o f
pass ive com ponents, team up 10
bring you a superheterodyne
dua l-convers ion receiver cape.
ble o f synthesizing 18,160 fre­
c uenctee.

The synthesizer c ircuitry is
capable of being programmed
to receive any frequency in the
30-50- and 144·174·MHz bands in
5-kHz steps, and between 410­
512 MHz in 12.5-kHz steps.

The receiver sensitivity (for
2O-dB s ignal-to-noise rat io) is 1.0
uv on the VHF and row bands,
and 2.0 uV on UHF. This proved
to be adequate for local recep­
t ion using the built-in antenna.
For serious listening, an ex­
ternal antenna is highly desir­
able.

Selectivi ty ratings fo r signals
within 9 kHz of the intended t re­
quencv are down 6 dB, and
those sig nals with in 17 kHz are
reduced at least 50 dB.

The sca nner operates at a
rate o f 10 channels per second.

Audio output is two Watts
ma ximum w ith the in tern a l
speaker. The unit consumes
about 15 Walls when operating.

The large volume and squelch
controls make for easy adjust­
ment. Each control is marked
with numerical logg ing mdtca­
tors, making it easy to return to
a particu lar volume/squelch set­
l ing.

Frequency coverage of the

2008 is a real plus; it w ill receive
sig nals in the entire 410-420­
MHz US Government band.
While the lack o f a searching
funct ion tends to limit the ad­
vantage of having th is band, it
didn't take me long to f ind a few
notewort hy stations hiding out
in this " forbidden" part of the
spectrum. With a li ttle luck and
a copy of one of the better
known federal frequency
guides, anyone should be able
to make a number of educated
guesses concerning active fre­
cvenctee in th is band. Verifying
your guesses is the fun part!

All in all, the Reali stic PRO·
2008 seems to be a good choice
fo r the amateur who desires a
synthesized scanner for use at
home, office, or around the
shack. Wh ile it has it s snort­
comings, it should be seriously
considered by anyone whO is
planning on buying a Quality
crvstauese base station VHF'
UHF receiver.

The Realistic PRO·2008 is
priced at $259.95. For fu rther in­
fo rmation, contact Radio Shack,
1300 One Tandy Center, Fort
Worth TX 76102. Reader service
number 479.

Louis A. Smith 11 N3BAH
latrobe PA

GDX·1 OISCONE ANTENNA
With the flurry of act ivity in

VHF/UHF scanner radios, it isn't
surprising that someone has
come out w ith a high Quality
discone antenna. Most anten­
nas for sca nner recept ion at
present are simple verucenv­
polarized d ipole c lusters.

But the GDX·1 from TET­
America is a d ifferent breed. Not
only does it provide wideband
recept ion, but it al so is suited
for transmitting as wel l.

Discone antennas are inner­
ently wideband. The GDX·l is
designed for co ntinuous cover­
age from 80·480 MHz. Feed point
impedance is 50 Ohms unbar­
anced, so no matChing balun
transformer ls necessary. The
connector is a standard S0-239.
Gain is stated as 3.0 dB, with a
vswr typica lly less than 1.5:1
throughout its passband.

During transmit, the GDX·1
will safely nancre scowatts PEP
making it suitable for virtually
any commun ications applica­
tion. The antenna is deceptively
sturdy, we ighing a healthy 2.9 kg
(6.4 pounds).

Our Field Test

The GDX·1 arrives in dtsas­
sembled form with an mstrvc-

ucn/perts-ust sheet. Step-by­
step assembly is a snap tcnow­
ing the sequence. Hole toter­
ances are excellent, with ele­
ments and hardware lining up
perfectly.

Ou r model, one o f th e first off
the assembly line, had an untor­
tunate problem: The connector
was threaded In metric ! We noti·
fled the fac to ry and were
assured that subsequent runs
had the problem corrected.

The parts count worked out
perfeclty after we figured out
that a " biss" Is a boll and a
"clipper" is a clamp. Someth ing
was lost In the t ranslation. Pur­
is ts may f ind th e c lamps slight ly
loose, but they may be bent
slightly to t ighten down on the
elements.

The elements are solid rod,
and high·quality tooling is
apparent throughOut the anten­
na. It Is obviously thOughtfully
designed and manufactured.

On the ai r, the GDX·l per­
formed better than most mom­
tor antennas and had the addr­
t ional fl exibility o f being fre·
Quency-agile continuously from
80-480 MHz. This allows oper­
ation on 3 amateur bands as
well as reception on the 225-400
MHz military aeronautical band.
(It's better not to transmit there']

All things considered, espe­
c ially with the assurance that
the metric oversight has been
recti f ied, th e GDX·1 is ca pable
of excellent performance as well
as rugged imm unity to wi nd. For
fu rther information, contact TET
USA, Inc., 425 Highland Perk­
way, Norman OK 73069. Reader
service number 4n .

Robert B. Groye WA4PYO
Brasstown Nc

MFJ·1040 OELUXE
RF PRESElECTOR II

An unusual combination of
accessories in one ca binet has
been released by M FJ, a ccm.
pany noted for their large ce te­
log o f accouterments lor rad io
communications.

The new 1040 DeluKe Rf Pre­
selector II houses both a flexible
receiver oreseiectcr and an ad­
justable-delay relay to protect
the delicate c ircuitry wh en used
with a t ransceiver. Very thought.
fu l and very effect ive.

Designed with applications
agility in mind,the 1040 features
at least 20 dB of preempnuce­
non More important, the 1040
doesn't int roduce considerable
circuit noise as do some other rf
preampl ifiers.
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The MFJ·1040 Deluxe Rf Preselec tor /I .
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a is sharp, awarding the
listener with good out-er-band
rejection of unwanted signals.
Gain may be continuously var­
ied by a potentiometer or attenu­
ated by 20 dB in one increment
by pressing a button.

Circu it protection is automat­
ic ; when tran smitted rf is
detected by a high·gain sarn­
piing circui t , the antenna relay
is automatically switched, by­
passing the preamp. A trent­
panel pot may be adjusted to
tune the receive delay-a sort of
VOX-to prevent constant relay
dropout during SSB excursions.
Delay may be varied from 0 to
about 2 seconds.

The dc amplifier used to con­
trot tee relay consists o f two di·
rect-coupled bipolar transistors;
sampling from the antenna err­
cui t is th rough a 12-pF capacitor
and re ctified by two 1N34
diodes.

The preamplifier c irc uit is
buill around a 40673 dual-gate
MOSFET. Preselection is ac­
complished in four bands (1-54
MHz), switching among four
standard rf chokes, each o f
which becomes part 0 1 a tuned
tank when connected across the
32Q.pF main tuning capacitor.

Rear-apron connectors in a
row (SQ..239s and phono jacks in
paral lel) allow selection be­
tween two antennas and two re­
cei vers by front -panel push­
buttons.

When the 1040 is switched on,
a red LEO signals the status.
When switched o tt, the antenna
c irc uit automatica lly bypasses
the electronics so that the rig
feed s the antenna s t ra i ght
through.

The preselector may be pow­
ered by an external source of 9
to 18 vo lts dc or by its compan­
ion ac adapter.

Our Test

We were impressed at the
small size and large flex ibility of
the MFJ-1040. Two tests were
performed, one with a general
coverage receiver, the other in a
full t ranscerve mode.

First, the 1040 was connected
to the antenna input of a Ken ­
wood R-1000 receiver; a 135-foot
dipole wa s co nnected to the in­
put of the preselector.

W ith the preselector st ill
swi tched ott, signals came into
the receiver, business as usual.
But with the preamplified pre­
selector switched on and ad­
justed to frequency , dead bands
came alive! Keep in mind that
20·dB gain is equivalent to more

than 3 S-units, and that amount
of signal brought up out of the
noise can be heard !

Tuning the receiver through­
out the ra nge of the 1040 (up to
30 MHz-we d id not try it
through 54 MHz alt hough there
wa s no Quest ion that it would
work there), we determ ined that
its gain was high and us selec­
tivity was sharp. Out-ot-band irn­
ages and Intermod were reo
duced considerably and in many
cases eradicated . The ccntm­
uous ad juslability of the gain
stage made custom preamplifi­
cat ion a snap.

The contacts on the antenna'
selecting push-buttons showed
good isolation; high-leve l si g­
nals were barely detectable
when the receiver switch was
pushed to an alternate output.

A rear-apron jack provides the
ability to remote-control the unit
from a pair of shorting (or
g rounding) contacts In the
transceiver.

Next , the 1040 was co nnec ted
to the station rig, a Triton II.
Since the preselector is rated to
withstand 350 Walts PEP, we
weren 't concerned that we
might cause injury pumping 150
Watts or so into the unit.

Try ing the combination fi rst
on len meters, we were astound­
ed at the increase in signal
levels without a co rresponding
increase in background noi se.
Double-checking t his perfor­
mance, we cranked the Triton's
gain contro l down to just below
signal threshold; swi tching the
1040 on, signals came in loud
and cl ear!

We repeated the exercise on
all live bands with equal suc­
cess.

Next, we decided to t ry to
burn the unit out with rf! Dur ing
transm it, the relay responded in­
stantly. Releasing the mike but­
l on, we heard the reassuring
sound 01 the relay drop back to
receive, accompanied by slg.
nals once again .

Transmitting again, we varied
the settings 01 the VOX delay
control as we spoke into the
microphone and then released
the button. Delay t imes were eo­
Iusteore from 0 to roughly 2 sec­
onds, which would accommo­
date any amateur mode: CW,
AM, FM, SSB, RTTY, and even
SSTV!

For o lder rigs of Questionable
sensitivit y, or even when used
with modern rigs where thresh­
old s igna ls must be improved,

the MFJ-104O is hard to beat. Its
preselection should improve the
performance o f virtually any
rece iver o r transceiver operating
within its design range. For fur­
ther information on this $99.95
product, contact MFJ Enter­
prises, PO Box 494, Mis sis s ipp i
State MS 39762. Reader Service
number 476.

Robert B. Grove WA4PVQ
Brasst own NC

THE PRACTICAL HANDBOOK
OF AMATEUR RADtO FM AND

REPEATERS

Anyone who regularly read s
Bill Pasternak's Looking West
column in this magazine un­
doubtedly will have more than a
pass ing interest in his new
book, The Practica l Handbook
01 Amateur Radio FM and Re­
pealers, written with Mike Mer.
ri s and published in 1980, at
$9.95, by TAB Books. Actually,
anyone who has more than a
passing interest in FM and reo
peaters w ill find this book a valu­
able add ition to his technical n.
brary. This 53&page volume is
more than just a practica l hand·
book- iI' s a co mpl ete one!
Among the topics covered are
the hist ory of repeaters and FM,
how to determine your needs
when plan ning a repeater, Ire­
cuencv coord ination, ATV and
RTTY repeaters, and a wealth of
other general topics.

There are several chapters on
the " people" end o f repeaters,
with extensive detail l or repeat­
er users and repeater owners.
There is solid useful information
on ha nd ling malicious interfer­
ence and the " w ild turkey."
Hams looking for specific tech­
nica l information won't be dis­
appo inted either; using no reter­
ences other than this book, you
cou ld build a sophist icated reo
peater system incorporating ev-

ery bell and whist le known to the
repeater world. The operative
word here is thorough !

Perhaps your interest in FM
and repeaters is limited to ker­
chunking local machines with
the synthesized transceiver you
got for Christmas. Maybe you
are a trustee or technical con­
sultant for a big repeater opera­
ti on. Whatever you r level of in­
terest or expert ise, this book wi ll
enrich the hours you spend in­
volved with FM and repeaters.
For further informat ion, contact
TAB Books, Inc., Blue Ridge
Summit PA 17214.

Paul Grupp KA1LR
73 Magazine Statt

THE ARAL OPERATING
MANUAL

The ARRL Operating Manua/,
recently published , continues
the League's tradition of supply­
ing the ham with some of the
best book bargains available to­
day on the subject of amateur
radio. Inexpensively priced at
$5.00, this large-format, paper­
bound editi on is a compendium
01 up-to-dat e information on all
phases of amateur rad io.

What the League's Handbook
does for the tech nical aspects
of our hobby, the Operating
Manua l does for the stylistic . In
short, it can help almost anyone
become a better operator, and it
will be particularly uselul to
those of us wh o find ourselves
getti ng involved in some new as­
pect 01 the hobby such as cern­
pute r RTTY, OSCAR, traffic han­
dling, or even contesting.

The Manual provides an inter­
esting solution to the problem of
publish ing an authoritative text
on all the diverse aspects o f our
hobby. Rather than trying to do
the impossible (finding one au.
thor conversant with all phases
of ham lile), the Operating Man-
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ual incorporates the talents and
knowledge of fourteen authors,
each of whom writes a chapter
on his/her specialty. The result
is a definitive collection of chap­
ters on subjects as d iverse as
traffic handl ing and DXing, writ­
ten by enthusiasts who know
what they're talking about.

Other subjects covered in ­
clude: rules and regs., SWUng,
emerge ncy com m unicat ions ,
contesting, awards chasing, FM
and repeat ers, VHFIUHF operat ­
ing, satellites, visual communi­
cat ions, and microcomputers.

In add ition to being well edit­
ed, the Operating Man ual is lib­
erally illustrated. The extensive
use of f igures, photos, tables,
charts and even an occasional
cartoon provides a refreshing
change from the sta id layouts of
other League publications.

For example, the chapter on
contest ing has several sample
log s and dupe sheets. The chao­
ter on DXing inc ludes sample
propagation charts, a tabular
listing of count ries organized by
rareness of prefix, a list of inter­
nat ional ten-meter beacons, and
a sample azimuthal, equ idistant
map of the world used to deter­
mine great-ci rcle bearings. The
chapter on visual communica­
tions featu res slow-scan TV pic­
turers, weather satell ite photos,
and even some effort s at AnY
art.

These chapters are typical of
the treatment most topics reo
cetve In the Manual. While it is
impossible to discuss all the
subtleti es of some of the more
technica lly complex topics in a
single chapter, the Manuatdoes
provide the neophyte with more
than enough information to al­
low him to get o riented in unte­
m iliar terrain. In this vein, each
chapter usua lly suggests addi­
t ional reading materia l o r sup­
plie s lists o f in fo r m a t ion
sources.

The ARRL Operating Manual
is filled with good things, and
the very richness of its content
reflects the incredible diversity
of our hobby. It will bea valuable
reference work lor anyone ex­
ploring the vast landscape o f
amateur rad io. If you are as con­
cern ed about your operating
styl e and skill as you are with
the purity of your emissions, or
if you p lan to become involved in
some new aspect of the hobby,
you'd do we ll to get a copy. The
chances are good that it w ill an­
swer lots of questions you 've
had in your mind. For further in-

fo rmat ion, contact the ARRL,
Newington CTD6 11 1.

Chris Brown KA1D
73 Magazine Sta ll

1CJ.METER FM FOR THE RADIO
AMATEUR; THE 1CJ.METER FM

HANDBOOK

One of the most interesting
aspects of ham radio is building
or mod ifyin'g you r own equip­
ment. Unfortunately, equipment
has gollen so complex and ex­
pensive that most hams have re­
stricted their bu ild ing and modi­
fy ing activities to small acces­
sories for their stat ions. Dig ital
clocks and el ectronic keyers
abound, but if a device is part of
the st a tion's rf c hain , t he
chances are that it has the
nameplate o f a commercia l
manufacturer affixed to it, and
its owner shakes with fear at the
thought o f taking a soldering
pencil c loser than three feet to
his/he r thousand-dollar erec­
tronic baby. Now, that 's auwell
and f ine; with tccav's crowded
band conditions, I am some­
what relieved that such f ine
com merc ial gear is available.
Most hams do not have the fac il­
ities to build and properly adjust
their own SSB equipment to the
level of quality available f rom
manufacturers, and even if we
could compete techn ically, we'd
find the expense (time as we ll as
money) prohibitive.

OK, so we intellectually ac­
cept the need for that expensive
little box on the ham-shack ta ­
ble, but somehow that doesn 't
st op the urge to warm up the sol­
dering iron and jump into some­
thing feet first. You say you have
three digital c locks and two
electronic keyers, and you sti ll
want to build something? I know
th e feeling. Aelax. How about 10
FM?

vue. There is a lot of FM acuv­
ity up arou nd 29.6 MHz. Very li t­
tle DRM, the atmosphere is free­
wheeling , the techr,ology is up
to date, and yet the equipment is
very cheap. If you know some­
one who is active on 1D-meter
FM, the chances are good th at
he uses a converted CB. What­
ever he is using, he'll te ll you
that he is having a lot of fu n.

What all this is leading up to
is the recent release of two rath­
er good books on the subject of
1O-meter FM. If this mode inter­
ests you, you really should have
copies of them. While each au­
thor emphasizes a different as­
pect of the mode, both give an

excellent int roduction to all the
various facets o f t o-meter FM.
Both cover repeater operation,
frequenc ies, antennas, equip­
ment, and eq uipment conver­
sion.

How do they differ? Dave In­
gram's book goes into greater
detail on a wider variety of sub­
jects, but Bob Hei l's book (the
Handbook) is the most complete
source of information available
on convert ing CB rigs that use
the popular PL02A three-crystal­
synthesizer config uration. If yo u
are p lanning to convert a rig that
uses this conf igura tion, Bob
Hen's book will prove to be ex­
tremely useful. If you are plan­
ni ng 10 get on the a ir using a dif­
ferent approach, or just want to
know more about this mode,
Dave Ingram's book might be
more interesting to you. Both
books tell you all you need to
know to begin enjoying t o-meter
FM, and at $4.95 each, these
1980 publications are relatively
inexpensive; I'd get both of
them ! For further information,
contact Melco Publishing, PO
Box 26, MariSS8tL 62257for Bob
Hen's book and TAB Books, Inc.,
Blue Ridge Summit PA 17214 for
Dave Ingram's book.

Paul Grupp KAl LA
73 Magazine Staff

DIGITAL ELECTRONICS: A
HANDS-ON LEARNING

APPROACH

Digital electronics has really
arrived, and it's here to stay; iI's
gelling hard to find a piece o f
ham gear th at doesn't rncoroor­
at e some d ig ital c ircuit ry. All of
us have absorbed a remarkable
amount o f the new techno logy,
but many hams have wished fo r
a complete, step-by-step rn t ro-

I recently purchased a Hy­
Gain model 623 za-ctranner
AM/SSB CB rig for conversion to
10 meters. Unfortunately, I have
found no informat ion on con­
vert ing th is radio. Doe s anyone
have any info rmation on this?

Wayne T_Mohrhauser NIBUY
Rt_1, Box 134

Chester IA 521 34

I need a co py of National
Semicondu c t or ' s Optoe le c­
tronics Handbook for 1975. I

c ucuon to the subject. If you
learned electronics the way I
did, by read ing wh atever books
and magazine art icles you could
get your hands on, you just
might f ind this book useful. The
author assumes that the reader
has no previous knowledge, so
nothing is skipped or glossed
over. He begins by explaining
how resistors and diodes work,
but when you are through wi th
the book you' ll be co mfo rtable
w ith microprocessors. Best of
all, the book is a true hands-on
approach , so most subjects in­
c lude a caretuuv exp lained proj­
ect to carry out on a sorceness
breadboard . You say you don't
have a solderless breadboard?
Shame on you! As the author
points out , il you really want to
learn about this stuff , you are
going to have to jump in and do
i t.

Fortunately, doing it is exact­
Iy what the author has in mind,
and he has provided lots of valu­
able information on the mechan­
ics of bu ilding d ig ita l ci rcui t s.
He has thOughtfully inc luded
chapters on t roubleshoot ing,
circui tboard construction, and
even the electronic color code.
He st arts w ith very simple proj­
ects, but the meat is there too;
after working your way through
th is book you won't have to
make excuses for your lack of
knowledge on the subject. The
dig ital revolution has been go­
ing on for a long time now; why
not join the fun ! Copies of Digi·
tal Electronics: A Hands·Dn·Ap.
proach (by George Young, 1980)
are available at $8.95 from the
Hayden Book Company, Inc.,
Rocnette Park NJ.

Paul Grupp KA1LR
73 MagaZine Sta ff

would prefer to purchase one
outright, but will pay a reason­
able cost for a copy.

Lou Slaton WD51BD
5959 Cyrus Ave.

Baton Rouge LA 70805

I need a schemat ic for a Na­
tional NG-46 receiver. I will be
glad to pay any expenses in­
volved.

Floyd Williams
121 N 59th 51.

PhiladelphIa PA 19139
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board. It is designed fo r the SO,
144, and 220-MHz bands and
may be modified for use on adja­
cent commercial and acvem­
ment bands. It is used lor con­
trol links, repeater service, te­
lemetry, and other applications
lor which a small unit is re­
quired. A multichannel adapter
is also available to extend oper­
atron up to 5 channels.

Features include low-imped­
ance dynamic mike and high
level audio inputs; crisp, clear
modulation; low spurious out­
put; pre-wound coils; adjustable
output level , and built-in test
points for easy alignment. A
ccmmercret-crace. frequency­
stability option is available.

Another new development at
Hamtronics is the availabillty o f

XV2 z-m eter and 1w- meter
t ransmitti ng converter kits with
6-meter inputs.

For further information, con­
tact Hamtronics, Inc., 65F Maul
Rd., Hilton NY 74468. Reader
service number 481 .

PALOMAR ENGINEERS
TRANSCEIVER PREAMPLIFIER

Palomar Engineers has an­
nounced a new preamplifier
wh ich is continuously tunable
and covers all amateur bands
from 160 th rough 6 meters. It
provides 20 dB of gain with a
dual-gate FET tor row noise fig·
ure. The gain and low noise fig.
ure improve reception on most
receivers , particularly on the
higher frequency bands. The
added selectivi ty reduces image
and spu rio us response.

Gain is continuously variable
to prevent overloading the re­
ceiver. An rf·sensing circuit at­
lows the unit to be used with
transceivers; the preamplifier
au tomatically bypasses itself
during transmit. The tan-sate
swi tching ci rcuit handles trans­
ceivers to 350 Walts, Connec­
tors are 50·239. The preampli­
fier measures 8" x 5" x 3" high
and features brusnec-afummum
control panels.

For a free descriptive ere­
enure. write Palomar Engineers.
PO Box 455. Escondido CA
92025.

coe HAM ROTOR
FOR THE VISUALLY·

IMPAIRED OPERATOR

Cornel l-Dubilier Electronics
has produced a rotor system es­
pecially designed for siqht-im­
paired amateurs. The Ham·SP is
a combination of the Ham·IV ro­
tato r and a scud-state control
unit.

All operation funct ions of the
co ntrol unit , 360· compass dial,

on/off switch, and push-to-start
button, are marked visually as
well as by Braille. To operate the
system. the desired antenna di­
rection is selected by tu rni ng
the large dial. The start button is
then pressed. Elect ronic cir­
cuitry will automatically retrac t
the wedge brake and start the
rotator turning to the desired di­
rection. During the time the rota­
tor is turning , a high·pitched
tone is emitted. When the rota­
tor reaches the predetermined
direction, power is removed
from the motor, it is allowed to
coast down about 5 seconds,
and then the wedge brake is en­
gaged. When the rotator stops,
the tone stops, indicating that
the antenna is now at the de­
sired location. (Neither the rota­
tor nor the control unit are com­
patible with other CDE rotor svs­
tems.)

For further information, write
to Cornell·Dubiller Electronics,
Department SP, 118 East Jones
Street , Fuquay ·Va rina Ne
27526. Reader Service number
484.

•

-

"

. '"...

The Palom ar Engineers Transceiver Preamplifier, The CDE Ham rotator for vtsueuv-tmoevea ama teurs.

HAM HELP
I am in need of any libraries of

73, QST, HR, CO, or any other
amateur or electronics oriented
publications. Anyone wishing to
c lean out the book sh elves,
please contact me on any offer­
ings. Thank you!

Ralph Franca villa KA2BTD
154 Redneck Ave.

little Ferry NJ 07643
(201)-641 ·9494

A disabled amateur needs the
generous help 01 some warm­
hearted hams. I had to move to
small, limited spaceOTH, dueto
my roommate's marriage and
my severe medical problems. I
now live alone and ham radio is
my only form of entertainment.

I need the donation of tower
sections to erect a 5Q.fool tower
with a rotor. If you can help,

please write (I don't have a
phone). Thank you.

All en Halliday
64 West Center St., 113

Midvale UT 84047

I need manuals and scnemet­
tee on the following equipment:
Hickok 288X signal generator,
533A tube tester, and 760 video
scan ner, and alignment proce­
d ur es on a Hautcratte rs
R·44IARR-5 (the military version
of the 5-27). I will gladly pay
postage and copying costs.

Bill Fraser KAIFEX
6220 Partlwood Rd.

Edina MN 55436

Is anyone ou t there using a
Heath H-89 on CW or RTTY?
What do I need to get mine go·
ing?

D. Kight WA5RER
3732 NW 48th Circle

Oklahoma City OK 731 12

Connecticut summer camp
seeks counselors (21 +) 10 wo rk
with tee nagers In its ham radio
program du ring July and Aug·
ust. Apply to Buck's Rock­
K1PGO. 140 Riverside Drive,
New York NY 10024; (212~362·

2702,

louis Simon, Director
New yon. NY
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'~ OEM' Jnqulrl.. In"If~. I VISA
~ -

UNIVERSAL CONVERTER
ASCII - BAUDOT - MORSE

ABM·20a

XITEX Corporation ...12
9861 Chartwell Dr.

C.O.D. Dallas. Texa s 75243 Check
214·349-2490

GENERAL PERIPHERALS
41 GRASSY PLAINS STREET

BETHEL, CT 0680 I
(203)743·5583

MICROCOMPUTER CHIPS

GUARANTEED PRIME

IN STOCK FOR
IMMEDIATE DEUVERY

I SET OF EIGHT ••• $32.95
10 SETS OF EIGHT • •• $29.95 EACH

FOR TRS·80. APPLE, MOST OTHER
MICROCOMPUTERS.

ca ll or write Immediately
NO C.O.D.s

4116 CHIPS:

16K-200 NANOSECONDS

Plla

4 5.00
35.00

' .00
20 .00

2300 MHZ ..n'.n.... only
Power oupply kil
Power iUpply PC board only
2300 MHZ con". board only

2300 MHZ Antenna

Thil onienno it fo r you r 2300 MHZ down con­
ve rto r. Delign goin of up 10 2008. Some at·
sembly . e q uired . Vorioble voltage, 150MA
power wpply for down convertors. 8'1·15'1.

SH IP. &
HNDl.

' .00
200

"'"1 00

H.M. GOODWIN W5EEY
11471 FERNALD AVE.

DAllAS, TX 75218 ",393

Complete syst.m, 230 MHZ convertor. anlenna .
pawer supply. 18" Coar.. !;C. ca.". Ready to hooI< up
and lurn on $225.00 PLUS $5,00 'hipping,

No C.O.D. ~h only in
m_ y ....... or coohi•• d ..ck

BAUDOT

MORSE' 5.

ASCII

The ABM-200 IS a un Iversal cede converter
for t ra nslat ing between ASCII and Baudot ,
or bet....een MOI'se and ASCII (0' Baudo!)
A lso used as T TY· speed and hne length
converte r Inserts d lfeclly between TV and
TTY · AS232 & cu rrent plus 40 ch8f FIFO
buffer Wr ite lor details . . . . . . . . . ,$189 .

Prot;ra. 011 ca.stUe .. ith i nstr _
uction .anual 0111,. 19.95+11 . 00
ahippinS. Texalls a~~ 10 . 50 t a••
Specity 4k, 16k or }2k ( LEVEL II)

~""ROGO Computer Products

·SEND UP T040 WPM
·COPY OVER 100WPM
·SIMPLE CONNECTIONS

TO CASSETTE PLUGS

· Tra ~e••rk ot TANDY CORP .

"752 DIIBnrs tIriYe
EI Paso. Ta.as 7992"

TRS-80* DWNERS­
SEND AND RECEIVE
MORSE CODE

YAESU FT-207R OWNERS
AUTOMATIC SCAN MODULE

15 minutes 10 In '
stall ; scan restarts
when earner drops
oil ; busy switc h
controls automatic
sca n on-o tt : m­
ciuoes mocute and
Instructions.

Model AS·1. $25.00
HAMPACK 1: Ham electronics pro-

grams in BASIC lor au conooters.
Design: coi ls. filters, pads. L·net·
works. antennas and much more.
Calcu late wind loads. ohms. reac-
tance, impedance, etc $25

CATV·l : System design for H.P.
41 .(;: GiN 'r-eeate. ca mv - Y. V - dB
mY, add dBs and X mods $25
Send check or money order only. .... ~oo

ENGINEERING CONSULTING
P. O. BOX 94355

RICHMOND, B. C. V6Y2 A8. CANADA

TINY "BLOB" TRANSMlnER

10 METER RIG? CB BOARD

-----------
Univer sity M icrofi lms International

300 North zeee Road 18 BecUo.d Row
Depl P.R Dept. PRo
Ann Arbor. MI.aI06 London. WC1R 4EJ
U.S .A, Eng land

th~ ~Iication
is available in
microform

HVga,n 40 chanr...1 ca boa'd.... ,Ih Pl L IC. 91'1 amp
...Ihea ' f, n k. RF & modul. lo.- ."lOff. Iou mo'e! A
Ie... con"""' Ii""t and alle,al,ons ma kef a 10 me,a, "II
Ia< desc"l>ed ,n a 73 Mag "",HI W,lh IVPocaI ..,,,,, .
ma1o<:s . 12 ..z .• ' O IKSOOO7.• S9 .88 each !

A glob pI mud 0.-. IOf ge ' what 'I looks hke. Th'f
2"' long m,l . 'u,plU1 movement det.-.e:lo.- h .,. .. f"""""
..,nso< llta, " ,gge.. a 150 MHz . m,lte· $ 0.,.. sup-
pi on h ...... ' 0 !JI" ,ns,da and re luna to' you ' needs
1'1", " "en up ,n 73 ' eeenIlV , I
80z,. ' D8MI0356 4.88 each.

FREE GIANT CATALOG of
ELECTRONIC BARGAINS••--.- ...,..

~,..
Radi o Systems
Technology, Inc.
10005-T GRASS VALLEY AVE,
GR ASS VALLEY, CA~5••

Build your o wn a ircraf t
transceiver, For details send
for FREE CATALOG.

..

73 Magazine does nOI keep subscrip·
tion records on the premises. tnere­
fo re calling us only adds l ime and
doesn 't so lve the problem.

Please send a description ot the
problem and your most rece nt ao
cress label to :

73 Magazine
Subsc ription Depl .
PO Bo x 931
Farmingdal e, NY 11737

$ubsctfption
Prob~?

•

•

•

••
•

•
•

••

I (91 6) /
• 272-2203 •

J

I

I

I
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RTTY LOOP
,

from page 16

term inal. " Stupid," you ask?
Well, a dumb terminal, cern­
manly called a glass Teletype,
just inputs what you type and
displays what II gels. Smart ter­
minals can do all kinds of fancy
editing and other neatniks. This
one is somewhere in between.
With the resident 6800 and some

RAM it could be given some
smarts with the appropriate pro­
gramming, but remains of lim­
ited usefulness it what you real­
ly neecl is a computer terminal.

Next month I will take a look
at some bells and Whistles aveu­
able for the ATR.aBOO and de­
scribe a typical en-the-air ses·
eron It promises to be a real eye­
opener!

LINEAR

pLA 1ODD~~;~
13 D i f f e r e n t Models.96pgs
A.P.Systems ~ $11.95
Box 263 sm. --~
Newport. RI02840 (401) 846·5627 ~'"

-

not piek up the jammer. This Is
not so; radar guns are very wide
on receive and dr ift a huge
amount on transmit. The 3 kHz
you ment ion is nothing. I can
change the frequency of a gun
oscillator that much by blowing
on It .If you don 't mlnd, let rne ex­
plain the error of radar jamming
and how to correct it.

First o f all , the thing that pe0­

ple do not realize or tend to ig­
nore is that po lice radar Is bu ilt
to display the fastest speed
from many doppler signa ls.
Now, if you jam at, say, 50 mph,
as most commerc ial units do
and drive over that speed, the
radar unit will first pick up 50
because the jamming signal will
be st ronger than your reffectlon.
But as soon as you come within
normal range if you are driving
faster then the jam speed, he
will pi ck up your speed just li ke
the jammer wasn 't work ing.

So, the only thing you can do
is to jam at a much higher speed
than what you are travellng ,
hoping that the po liceman will
not beli eve his radar unit. Let's
say you like driving at 70; you
should jam at around 110 so that
his unit wl11 pick up 110 and he
won't believe you are traveling
that fast. He will then ignore the
read ing and you. But this only
work s with st ili radar. For mov­
ing radar you must use a d if·
terent method.

Moving radar Is really taking
two readings, the poli ce car
speed and the combined speed
of his car and your car. It f irst
picks up the signal bouncing off
a tree or grass, etc ., and gives
his speed, then it looks for a
much higher speed which Is that
of your car approach ing his. It
then subtract s his speed from
his and your combinat ion which
leaves your speed. But moving
radar, li ke stl1l, looks for the
fastest speed.

BLUE FROG'--- I
I read with interest your expta­

nation of why your radar jam­
ming didn't work as well as why
commerc ial units don't work. I
must agree that they do not.
However, I can' t agree with you
on the reason why .

You state that if the jammer is
a mere 3 kHz off 01 the radar gun
frequency that the radar gun will

I
Tim Johnson NSBTE

Bristow OK

about all the experimentation
which amateurs are doing even
in modifying new, commerc iall y­
built rigs.

Amateur radio can fulfill a
useful purpose in the country as
long as It remains organized and
disciplined. This should be more
than a hobby. let us not lnvan­
date our purposes by making it a
glorified CB band.

This other magazine I referred
to also indicated that Japanese
equipment was better made
than American. I have had the
most recent solid-state HF rigs
from vaeeu . Kenwood , and
Drake, and find the TR7 to be
better than any of the others.
The Japanese rigs looked good
and had all the bells and whis­
tles, but my experience thus far
has been that some of the
knobs, such as noise blanker,
speech processor, H enut.
notch filter, etc., did not work or
worked poorly. However, with
the Drake, I had to pay extra for
many items, but they seemed
well engineered and worked
well. It Is not so much the looks
but how it performs that counts.
It seems in many caseslhat you
still get what you pay for. I f ind
nothing revolting in the sugges­
tion we attempt to buy American
first.

BUY AMERICAN

Thank you lor your comments
In Never Say Die and especially
OX. I feel the comments on the
amateur situation are well
taken. Just today I wrote anoth­
er magazine to criticize an edi­
torial on basical ly similar top ics .
Th is other magazine recom­
mended dropping the code re­
qu irement and relaxing the test­
Ing standards to allow thou­
sands of new " amateurs" to
come Into our ranks. The pro­
posed reason for this was to
help the American radio manu­
facturers compete with the
Japanese companies.

It is my opinion that we al­
ready have too many undisci­
plined amateurs causing inter­
ference. Just recall the recent
hurricane nets. 11 the code and
theory requirements do nothing
else, they do force one to d isci­
pline one's seu to learn these.

In coming into amateur radio,
I believed the purposes were
those set forth in the FCC rules,
not to see how many radi os we
can sell. I am pleased to hear

politicians who beat around the
bush and tell each group just
what they want to hear, some­
times d istorting the truth.

Wish we had more people in
his position who would support
ou r hobby. We as hams must
speak up and band together
betore we find ourselves on the
outside looking in.

Allred L. Pedneau K5HKG
Pineville LA

NO PRICE

GOLDWATER

Your editor ials are f irst read­
ing! I agree-the advertisers
who put no price on a new piece
of gear make me so damn mad
that I won 't buy it.

I need an antenna switch and
saw a new one advertised in 73
-but no price. Should I spend
15 cents and my time for a letter
to the manufacturers?

I know what I can afford. So if
it's out of my price c lass, I'd like
to know now.

John Cowley WA6PBM
Rosam ond CA

Here is a man who has sup­
ported amateur radio in that
maze 01 bureaucracy in Wash­
ington DC lor many years. The
senator is a man who for years
has to ld the general public just
the way it is. We have too many

Enjoyed the article in the No­
vember 73 issue on Barry Gold­
water K7UGA.1 had a short aso
with him a few years ago.

the communication , . •phase of
the art." as listed in Part 97.1(d).

Thanks tor lending an ear. I
like 73 much better than " the
other one," but I agree that
perhaps you might have at least
one feature for the beginner or
Novice operator.

Cindy Dalmadge KAIIMG
Colorado Springs CO

"--_ I 1'---__1

from page 28

1'----__1

LETTERS

I
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• Low Cos t from $10.00
Easy to Install wil h All tos trucucns
Tune-Up Proc edure Alignment

I • I H
10 METER CONVERSION KITS

FOR CB RADIOS AM·FM & sse

• KITS FOR MOST POPULAR UNITS
Over 5,000 Sat isf ied Customers

AMERICAN CRYlIAl SUPPLY COMPANY
PO Box 638

W Yarmouth, MA 02673
(6 17) 771-4634 ",1

. Write or Call Today lor Our Free
1980 Catalogue

2300 MHZ

DOWN CONVERTER
FROM

UNIVERSAL COM MUNIC ATIONS

DEBORAH and STEVE wb5kgl

KNOWN AS THE STOP SIGN
BOARD, THIS 2300 mhz DOWN·
CONVERTER KIT WORKS THE 1M·
PROVED BOA RD EVEN MAKES IT
BETTER THAN BEFORE. SO WHY
PAY TWICE AS MUCH?
Kit supplied with a 8 page brochure,
PC board, Diodes. Ch ip Caps, Tra n­
sistors, and a ll parts to complete a
work ing board . $38.50.

POWER SUPPLYS AVAILABLE

Money Order or Check
mail or phone

lJNIY E RS~1. COMMUNICATIONS

POBOX 6302. ARLIN GTON TX 76011
817·265-0391

- PASS TH E FCC EXAM -

MICRO-BO'" INC.
5-2665 No. Busby Rood
oak Harbor, WA 98277

UPGRADE
SUCCESSFULLVi

ANNOUNCING
the New 1981

LICENSE THEORY REVIEWS

FOR THE

TRS-80 16K Computer

. 12 Programs Per License Class

• Each Comprehensive Package

Totals 98,000 Byt es.

• General , Advanced or Extra.

$19.95 or $39.95
each ..... 383

2m AMPLIFIER

COMMUNICATION CONCEPTS INC.
26~8 NOFITH ARAGON AVE_

DAYTON, OHIO ~$4 20 _

G 1513) 298·1 411 ....382 .....

35w 2m FM AMPUFIER KIT . MODEL
335-K . 3IN · 35 0UT . 21N· 300UT

• 1 IN - 15 OUT . COR . CLASS C
• 4 _5 A AT t 3 .6VDC • BNC

CONNECTORS ASK ABOUT OUR
OTHER VHF & UHF MODELS

Siek 01 Network TV?
0.., ,. __ ....

_11_.... "'_

-~-­...-.e ..- TV ..,..,.01:
HIO, Sho...l_, ._ .,.

I""', opart. _ ...-.......... ..-It>e_

~....: . ,. ,.
24.hour C,O.D Hotline .J~~

(305) 339·7600 r-~t::r-.

SPACECOAST RESEARCH ..... 309
Depl. S, P_O_BIll «2. AIlamontI SprinqI, Fl 3l7tJ1

Satellite.TV!
FOR THE HOME
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I

I

••---- .,
~ '"Radio Systems

Technol ogy, Inc.
10985-1 GRASS VALLEY AVE_
GRASS VALLEY. CA 9S945••

.-

Build yo u r o wn airc ra f t
transceiver. For de tails send
fo r FREE CATALOG.

...

•

•
•

••

•••

I

I

•
I (916) ..
I 272.2203 I

I
VANGUARD LABS

196-23 Jamaela Ave. Hollis, NY 11423

- ,"
U,S.A_

• ceers l00to 179m MHz in 1 kHz steps wIt h
thumb-wheel dldl . Atc:UfiItYOOOO1% at ilg fre­
queeces • InterN I !lequel'ltY modulatIOn l rom 0 to
over 100 kHz at a 1 kHz rate . Spurs and noose at
least 60dB below carrier . AF output adlustable from
5 to 50D mv across 50 ohms . uoerates on 12vdc
@ lh amp · PrICe S3299S pluS ShIpping

In stOC k lor ImmedIate Shlppmg Overnighl
delivery available at n tra cost. Phone (212)
468·2720 ,

Enjoy Satellite TV Now

Beller than Cable TV-Over 200 TV and radio
services . Why waste money? Learn the whole
story and build a video system the lamily can
enJOy. No commercials , FREE movies. sports
and vegas shows-worldwide, crystal clear
reception connects to any Iv set. Big (8 x 11in.
bOOk loaded with details, photos, plans , kits­
TEll S EVERYTH ING! Satislaction Guaranteed.
Sene! S195 TODAY' AOO S2 00 lor tst class l.lJr tnaII) or ca
our 24 hour CO 0 rush order ane (3051 862·5068
GLOBAL ELECTRONICS,
PO. Box 219-H, Maitland, Flo rida 32751
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CORRECTIONS

Blue Frog

I am in need of a schematic
for a Yaesu FT OX·S70. I w ill pay
for a copy and postage. Thank
you very much .

Todd Greenleaf KA1 CFO
108 Edward Ave.

Pittsfield MA 01201

I would like 10 contact some­
one who has been able to put
the RT-5941ARC·38A on the air.
Thank yo u.

Murle Mattern KA6DOV
1111 Warburton

Santa Clara CA 95050

pact, solid-sta te rad io since I am
cramped for space in my small
hospital room.

Richard Ja strow, Ward 800B
Long Beach General Hospital

2597 Redoodo Ave.
Long Beach CA 90806

(213)-426-4936

Another friend of mine went
to Tu lsa the fallowing month,
after having failed (as I d id and
all but one of the other Ad­
vanced aspirants did who took
the test In Oklahoma City), but
he ordered Mr. Bash's updated
Fina l Exam that contained
something li ke four hundred
questions and answers! He, too,
had studied every o ther book he
could get his hands on. Imagine
his chagrin when, for the third
t ime he was handed a crisp, new
set of questions, which dealt
with doodads he had never
heard of!

let me c lose by saying that I
am a retired airplane driver. t
logged some twenty thousand
hours of accident-free pilot time
and taught scores of others to
f ly, including Military Cadets,
but I can' t design an airplane,
weld a piece 01 tubing, splice a
cable or spray paint a fuselage.l
passed every written test I took
from FAA on the firs ! t ry, so I
think I am no dumbbell!

11 an Extra class amateur can
get his t icket and all those privi.
leges when he sends code like a
new Novice, why are we Gener­
als flunked because the FCC
wants to annihilate Dick Bash
for doing what ARRl has done
for years and we don't happen 10
know what the ang le of conduc­
tion is in a Class AS ampli f ier?

Loren Cartberg WB5WDG
Muskogee OK

If you were a civilian radar
f ield service eng ineer work ing
with the military, in uniform,
overseas during WWII , please
gel In touch with me regarding
possible official US recognit ion
for your services. Thank you .

Bill Fa lk K1WJF
PO BOll 171

Apache Junction AZ 85220

I am blind and bedridden with
spinal arthritis for 11 years now.
I am a UCLA grad, c lass of 1958,
in History. I'd like to listen to
good, c lear short wave overseas
rad io broadcasts if I could get a
small shortwave radio receiver
like a Kenwood, Drake, Sony,
etc.

I am writing to 73 MagaZine in
hopes that someone might help
me get this rad io donated some­
how, used or new. I need a com-

questions and answers a long
t ime ago, w ith complete epprov­
a l of FCC. I know, because I
stud ied them until I could an­
swer them forward and back­
ward, and I studied every other
piece of information I could get
my hands on that dealt with the
out li ne FCC said we would need
to understand when we took the
test. I knew how, when, where,
and why but what I got was a set
01questions that were far afield
f rom the FCC outli ne and the
test was as simple as il it had
been written In Greek.

A friend heard about Bash
and got his Fina l Exam , studied
It d iligently for weeks. You see,
Mr. Bash teaches how problems
are worked and why the answers
are what they are. He teaches
the subject wh ile he gives the
answers. My friend passed east­
Iy ... so I got the Bash book.

My test came one month after
by friend had taken his and by
that time, the FCC had decided
to go after Bash. Again, I had
added Ameco and ARRl to my
stud ies, along with the Bash
book, but again they beat me to
the draw and I got a set 01 ques­
Uons printed on brand new,
crisp paper. Three questions
were similar to the ones In the
Bash book but six were taken al­
most word lor word from the
ARRl questions and answers in
the Extra c lass section of their
training manual !

HAM HELP

I

clear screen
PRINT
GOTO
INPUT
Logica l AND
(see lines 130
and 1(03)

Rich Casey WA9LRI
1818 Hemlock

Garland TX 75041

NO DUMBBELL

Levell

CLS
P.
G.
IN .
( ) +( )

see the accompany ing table.

Level II
Standard

I have Just completed a CW
chat with a relatively new Extra
whose f ist was comparable to
that of a brand new Novice !

The point I am trying to make
Is that this learned gent leman is
being given the privileges of a
fu ll-blown Extra class amateur,
but cannot perform the simplest
01 Novice requirements In the
f ield of send ing code. At the
same time, I and many other
Generals are being deprived of
the few additiooal privileges of
an Advanced c lass license be­
cause we don't know what a re­
flex klystron Is used for, and be­
cause Dick Bash ca me up with
an idea fo r teaching aspiring
hams some Inside facts about
rad io theory and how to pass the
FCC tricky·tests.

The fact is that the ARRL and
Ameco came out w ith FCC

OK, Blue, serves me right for tts­
tening to "experts" on radar.
You sure won 't see me messing
around with iemmers and then
trying to explain in court that I
really wasn 't going 110, as the
radar read out.- Wayne.

But all In all, it's not worth the
risk because jamming Is never a
sure thing. The best th ing to do
Is get the best detector on the
market and take your chances.

I must say that you are wel­
come to print this but not my
name or address. I don't need
the law knocking at my door as
well as the kooks of this world.
So, for my protect ion, just sign
me,

1'---_------'

In my article and computer
program, " The Odd Couple," in
th e November, 1980, issue of 73
Magaz ine, page 110, a line 01
code was dropped somewhere.
Please insert this statement so
that the channel 6 calculation
will work: 620 l=23·F. Also, a
parenthesis should be put
around part o f line 405: 405 J =
95.8-(1.48· 0)

For those not familiar with
level I " shorthand" and who are
trying to trans late the listing,

So, i l you jam at 110 and drive
70 and he is moving 50 then his
unit sees two speeds. The jam of
110 minus 50 which gives 60 and
120mlnus 50which gives 70. His
unit w ill display 70 and you are
in for another ticket. So, we are
back to g lving him a reading that
he won't believe if yo u want to
jam him.

Let 's say you like to drive 70,
then a good cho ice lor a jam
speed is 150. It he is d riving 55 or
less, then his moving radar wlll
show 95 or more which he prcb­
ably won't believe. The faster
you travel, the faster you jam at.
The best eu around Jam speeds
seem to be between 150 and
170. This way you will get stlll,
as well as moving un its.

In ci ties or where the speed
limit is something other than 55,
yo u must mod ify th is method to
the best speed. Also , the modu­
lation is Important. The best re­
sul ts are gotten with a square
wave wi th a 50% duty cycle. Ra·
dar units tend to ignore sine
waves. I would dare say that II
you modulated yo ur 1l).GHz
transmitter the proper way and
lor the proper speed, It would do
a l ine jamming job even if It Is in
the ham band. A good mcdula­
tor can be made from a 555 driv­
Ing a voltage regulator driving
the Gunn SCXJrce.

All 01 what I have said is
based on my personal experi­
ence. Some friends and I have
worked many months with our
own radar units to perfect a
good jammer. It has never failed
to jam any X-band radar unit I
have come across and you
should see the look on the
srnan-tcwn policeman's lace
when you drive through at 20
and he reads 90.
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Sliper ColorS-lOG Video Kit $129,95
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reid_ son..-..e. lreloeatilblti cas:stltI ...) H l eD art *llll nbbon c:allle os lWiIr-...1I
anuttlererclll_"um Ouest IllIldudesreg.ster SI5.25 tor my conlllCbon be!uelll.!hI s.,er
SilVe and readoot. blodc. rrIlM capabol;ty and fit affll the SuPIll' Up.anlillll BoarTI .
..deo gfapl'l'CS tlrJller ...ttl ~,n kH1l1 e nsor. Break Power Suppl, Kit lor th l ~omplete system (see

MuKi·~ll l t Po..er Supply ).

1802 151 Oyqrnic RAM 1/1 Sl'9.llll
E--'ibleIO.l2II.~ relrwsh ",,'docJ(s up10.
Mtil "nu _ SlaIeS. Adell . 16K RAM 1&3.00
Super Ell .. pin e~~nSlOO board , 3femalnnd 1
male bus Boarll pius 3 cannectors S22.95
TI~, Balle folendell un e.A,"e Sl 5.l1O
(aclllecl commllllls 11It1..... StrIlllIt . Amy. e...
HII. 1'0 eft, I
5-100.f-Slet EIpI$.
s.- MI*W VII s-c. U....

NIC.d Batlery Fixer/Charger Xit
Opens shurtfll DIllS IN! won t IIoId I dIirQe
MId lhenchlrge$lI'IIII'Il up. ill in one kit *~
pam ind instroctlons S1.l!l

Rockwell AIM 65 Computer
6S02 based SI!lole boarll wi1l1 fu ll ASCII keVbOard
MId 20 w1umo thennaI pnnter. 20 d..- ,~
meroc dIspIaor. ROM moritol', rut,' e>;>Mldable.
1375.11I. 4K versoon Sol50,OO . K Assembler
SIS,1ll 8K Basoc: Ir'olilrPr* Sl00.00

SpogaI sngI ~!UPlJIYlor AlM65 BSmI, II
!faonI 11:54,00.~ AlM66 in .... bi.....
*llll~ ""pply Sol9U O. MOIcI~ p1ashC
tndusIft 10 lit bolII AIM&!> ..,~ Sl4JPl'1
Sol1.50 SpeQII~ PrIce 4KAIM, 8K Basoc.
PlI*-~, ClDrllIl SS99.00

" IM6,'ji KI M..\l IM/Super 81 44 pin e>;lMlSlOll
boarll, 3 IEmaie and I male btJs . Board plus 3
oonnec:lOrS S2U 5.

60 Hz Cryst, l Time Bile Xii $4 .40
e-ts<l9lII etocks Dl.dI AI; VIeI~
til crysUI "'" bISf 0utm1dtnQ ICClI'Xy

Video Modulator Xit $9.95
C<nert 1V "" _ I flogI'l~ rro:INlur * '0
d«:bng 1ISiQe. Cump ... * ,1UII 1IStrUt

Multl-voll Computer Power Supply
8~ 5amp, :t1 8~Samp , 5« lSamp,-5.
5 amp. 12v 5 amp, - 12v opt,on :t 5« . ,,12v
~re regulated. Ilasic K~ S29.95. Ki1 *ith chaSSiS
ItId allhlIrll..itreSA3.'5, Add $AOOSlllpUKlll M
01~ Sl U O. WOOllQran ease $10.00.
S1.50 sIllppono

~ .,

INTEGRATED CIRCUITS- ,_... - •• ,., ... .-..-- .-,- • ,_.
:1 - • ".- •• '.- •• •• -- ...

'- • ._" - • .""- ". ".- ." .~- ••,- • ,,,,,,,., ," - •• - • '.- •• " ...-_ .. ••,- " CO""" • '" - " - '. ~.-
. , "'t-==-_ ••ro ".. " ,00>01 .,

:~ - •• - •• ,..._ ~. , .. ...,,,. • "._." - .. - •• _.- ••.- • ._.."- • "''' >0-' •• ,-,- • .- '.- • ",""<J-4 •• ......... ,..- ••..~ " ,- •• _.
" "" 'lL •• • '. • •• ... to', "ro." • ,-.•• co_ ". .- •• • .. " .. 0'- ",,,", 00" •,..'" • ,_.

'"
._. ,

~, •• .. .. .. ..
-~ ..

"'" • LMJO " .. co., • ,,,on •• .. .. • • ,_ [J.' ..... . .... _ ",- " l"- " '. _. '" -~ . •• .. • • , _ ...__ U'",- • l .._" ." - '._.~ ., • • • , ,_.._--_.
"". " ,.....,~ '. - .. ""._, •• '-". - ..""" .. ,- , •• - • -'.•• -'.._..-,- • ,_. '. - • - •• -_....,. 0.--"---,- •• ,,,,., ,, '. - • ... •• • • -....._- .. .-.'- " ...- ,... - • .. •• • • .. •.- " ,-" ," - .. • " • •• __-_,.-'- • ,- ,. _. .. - • " • •• -- "..,- • .... .. - " -" ,.. .....'... ---"_.-'.- ." ,.. •• - " _. ' . ••.. .. • ,- '.- • .""" ' ''' ,- .",..,. "

._, '._.
" -. '0•• _ ." ........_..

""" " ,.. '.- " -•. ". ' "'"' ••","" .. ._- " ~.. .. - ' .. .,- .. --- -"",. .. l"'.... " .- •• <'i'" ... ,,- ,. _ "to_ ••",,,,. •• ,M'''' " ..~. '.",." ,.. .. ...., •• • • • ••"",. • L~''''. " OD'''' ,.
~~''',... ,., ,..,., ••,"... '" 1M" " • CO.," ,.
.~"'_..'" ",.. .. "

._...... ..,,- ..",,,.. • l"""" " CO." , -''''' " .. "." ..., :1 '. - "".... • ,M'_ • til.", '" "., ,.. ,"...... .- ...'" , ."..- • l.''''' '"
_. .. "'" ,'" ....- '. -'-'"'''''' " , ~ ,,,, '. .." .. - ... '.""- .. - .".",... • ,.,. '" -- '. '""""'" '''''''' - :1 -"'-"..,. • ,.... ,. _. ."~ ,,. ,,'"' - ..." - ... ,. ,.. .. -- ,. -.... ".._- '-"••,.,.,.

" ,..... • - .. .0- •• - '''--"... • ,.'N .. -- •• -- ",~ - •• -- ...
·on.. " •• •• - .. .. .. ._- .. --- a... .~ '."''' '" -- '. - .. ..,,.,. •• ,._-'- - .. _. •• - •• .."'. •• -- w •,- " ,- • '.. " - ..
"]1 " " ,- '. ... • - .. " ..... •• ..-,- • ",.. " - •• ..._- _. ."o_~ ",..,... • ",.. • - •• " , n ..,....- " -- .. '.. " .. .. ", - ". ............."".,. ~ -- " '''''' " - ... "" ..., •• ,,"" .. ..
'~ S. .. ,,- .. '.. .. - ". ." "'" ...,...,,, .. " ..'" ' oo ,"'" • .. .. ..'" , ... ." .. ... .........-'"..- " .- •• ... '" - ". 'a " '" " ... " ..... ...
""".. • ",.'"' ' oo '.. '" " .. •• ........., •• ,,,, ,.... ....... ,.
'"'''' • ... '" '.. '" ." ,..,- ". '''' '' "" .. ....... ,.
'."10 •• •• • ,,,,,,. .. ." •• ,.,,, '.. .. ..
,~ " ~ • ... .. ." .. ._- ...,,_... .... ....- " - " ."", .. - .. - '" ''' '- ,'''''." " ". '" '''~ '. a' .. - •• '..- _ ...-.... . ",.- " - • '~ .. "" ". .. '" ...- '_ ....... .,.
'... • - • ,- •• - •• •• .. .... ..,.....-....."'- • - • ,- • "" •• •• ,.
'''''. • ,_. .. - ".... •• -......'.- • '- •• t___ ., ,,, _. •• -, '-' PI , ..'.- • . . . ......... .0» •• ,--,'.....- " •• .. '.. '.~.. ... _..._...- - " .. •...- •• .- "..- •• ,-" ,.'" - •• - " " •• .'.,........ " ••• " oo -",,,.' .. -,- ". _. ". ... 0 ...
'..",. .. .- ". <11"" ' " .. -_ .. ". .....,....'" • .'...", no ,." .'.,...",. " '0'" •• ..- _...... .. ". .. .." ,,. 'H' _ '..""n" "

_.•• ..
=

..oth" ...'" " •• "'''''''' • "'-"" •• - • ', '.1} •• ..,:: ~=,~' ... .. ,,,,......' <C eo '" "'i,"'"" • ",-"., " .. a ' • " i '0" ..
'..',.. ... - • "" •• M • ... , ... 'Oil,." " <c eo • •'....".. ". •• "" .. ._- • " 10

'..-.. ct.'" .,..'-- •'0..- '. .- , ".. .. - _~ ~ _h "-- ..'........ '. -, " .". ,. "- ..
'U".. .. - " ". .. ,.. •• ,....-.. --- •'...... .. - •• ." ... Il'''' •• .. ... ... "" """ .. ••,..".. '" - • "" .. "..,- ". .. ... ....... - 0 • ".'....... '. - '. •• •• • ....'_.. .-...-.., _. • • ••'..... ... .. - • - •• .~ •• --- - .. • ••- .. "" ,.. - ... ........ " - '" >0 •- -" • .~ •• ... •• -'. • • ..
~ • -, • - '. O'. •• - ,~- ... . - " • ..
~ •• -, O'

""~ •• - '" • • ..
~, .. _.. .. .- •• '-'- -" 0 • ."- •• _. '. ...._-....... ,. -'" ~"- .. ,...... • ,..,., ,. -,,, .. _. _.

..'- < . ..LM,,"". " -" '.""., • _.. ,.. ..",,, ..
CO - O'

_.. • """L• '" ....". .. '-1-'-" ,.... ...- ,..,.,,,.
" CIlMH. O' '''''''·Il '. .." ", .. ... .." m l'_ ...,.- ' oo ,- "

,'..... .. ..,.'" ...,"- .. -, .. ,"'... •• .."n, ••,",,,n • - "."", .. _.. ,. ....-......,.,If> ;n - • ,,,, , .. ." .. ~-_..._--".,,,,, - • ,,, ' .. -----_. '.- • ,. .... _.11 _.. ... .._.. _-
PROM Eraser
_,otIIed 2S PftOM~ S37.5e
(WIllI _ SM.501 6 PROM~ OSHA,'
UL....-sH)I'I SS9,50 (*'1h bmef StU G)
ZeD Mlcrocompuler
16 b<1 1/0 , 2 MHl d OCk , 2KRAM, ROMBread·
board SlI~ce ExcelllJ1t tor control !lare Boarll
S2U Ill. Fwl Krt S99.00. MOI'IfIOf S20.00. Pa_
St4lPIY Kll S3S.00. Tilly hlle SJO ,OO

5-100 Computer Boards
8K StI1Ic Gootlol. EOOAO I~ KlII 1.9 00

161( StI1Ic Godboul EOOAO XIV Klf 269 00
2eK SCabc GodbooIl f eono XX ·2e KII . 1. 00
32K StIlle Godboul Econo XX-32 M 53100
16K l)ynamIc flAM Kll 28900
32KDyoamic RAM Krt 328,00
64K Oyn~m.c RAM K~ 39900
Video Interlace Kil S139.OO
80 ICUpdale Masler Manual $39.00
Ccln1J .IC4msekl:U, 2700PlI masw""~
pte. o.er 51JlXlt:rOSS~. fftIe~

_Ilralgh 1!llll. Ounib1ic IlUSIilI! $3.50.

Modem Kit SOO .OO
5mlr ol .. .t. onu . _ . No '-"WllI _
sary 103 cornpa!lble 3100 biud InnperlSM
IWUSlic coopler~ 1lICluclell. lid. only S17.00
lllC 7000 . Prinler $319.00
40/20 colum n dot mal"~ Impact, std. paper.
lntef1 iC1 all per~ computen,

64..40/32120 Vll!'SlOll SMlS.OO . Optoonal cables

~-
LAC1000 ,n_ iIarf_.. lor s..,.. Ell
wIIIl MIlIwanI S2t,IlII

nUIs: $5.00 Mil. onler U.S. Foed,. calli r.IlIll....." 6 'Jlo III fREE S III tor I IIEW NO
$10.00 Mlo . l ..kAm.r1t1nlllld Mill., Clllrt . I".pld: $1 00 '.U rl lltl Ollilullii. GUES~ ..•..TAL , o~ 1
Polllg.: Add 5'Jlo . C.G.G. $10 .00 ", Ill . orlller . ..... G. hoc. • ..1m,.
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z
elcct r oruc,t)

Toll Free Number
800-528-0180
(For orders only)

1!lOO MHz 10 2SQO 104Hz DOWN CONYERTER
T~ , s '<lC""'" ,s tuna tll" iI 'an,l" o r 1900 10 2500 me ilnd >5 ,nhmdml lor "mateur ,ad,o Us!!
10 811 me ICh.. nn"ls 2 10 7)
PC BQAAQWIIH OATA
PC BOARD WITH CHIP CAP,I,CnORS 13
PC BOARD WITH All PARTS FOR ",SSEMBLY
PC BOAADWlfH ALL PARTS FOR ASSEMBLY PLUS 2N6603
PC BOARD ASSEloilBLEO AND TESTED
PC 8QARQWITH All P"'RTS FOR ....SSEMBlY. POWER SUPPLY ....ND ANTE"' ''''''
POWER SUPPLY ASSEMBLED AND TESTED
V.... GI ANTENNA. ' LONG "'PPROII 20 TO 23<:18 GAI N
VAGI ANTEN NA . ' WI TH TYPE (N. 8NG. SMA Conne<:IOr}
2 FOOT DISH WITH FEED AN D MOUNT
2300 M HZ DOWN CONVERTER

Includes conve,te' mounted III anlenna. power suppl~. Plus 90 DAY WARRAN TY
OPTIO N . ' MAF902 III h onle,," . (7 dB no,se ligure)
OPTION n 2"16603 in f,onl end (5 dB noise figw e)
1300 MHZ DOWN CONVERTER ONLY

1008 NOIse F 'Q~'e 23 dB ga,n ", Do. "" I ~ N conn Inpu l F conn Outpu l
7dB NOIse FIIIU'" 23 dB ga In In Do ,t ~ N conn InpUI F coon Oulpu l
5 dB NOI se F,gu 'e 23 dB ga In ,n Do ,th SM A conn Inpu t F conn Outpul

DATA IS INCLUDED WITH tl lT S OR "'AV BE PURCH ASED SEPARATEL V

The loca l osclllal ", IS' Ol1a<je ccor-cuec h II) making the 1·1 'ange app,o..malel~ 5<l

$19 ,9'9...".$69 99
. .$89.00
.$99 99

.. .$159 119
$.(9 99

._ .. $.(')99...".$59.99

... ,$259 99
.$299.99

.. $359 99

$1 49 99
$16999
$18999

$15 00

Sh'pp'''9 a nd Ha nd h"", COSI:
Rece..... KItS and $1 SO, Po...", Supply itdIl 12 00 An t~nil add $5 00 , Opl00n 112 add SJ 00 FO' complele Sysl....., add ST 50

HOWARD/COLEMAN TVRO CIRCUIT BOARDS
DUAL CONVERSION BOARD $2500
ThIS boa,d p, o.,des COn. erSlon f, om the 3 7,4 2 band h's1 to 900 MHz ",he'e ga in and bandPass folle"ng are p'ov lded and, Se<:ond, to 70 M HZ The boa'd conta in s both local
osclll ato's, one I " eo and the 01tle, v""able. and the s«ond m"er Consl ruChan ISg'eall y s.m phl ,,,,, by the use 01Hyb" d IC amplohetS 1o. the gaIn sl ages Ba'e boa'ds cost
$25 and ,1'5 est, mated tha i Pa' tS 10< construc tIon ", ,11 COSI $210 INote The t...o AvantI'" VTO 's accounl I", 1225 01 tn ls cos u
H pF CHIP CAPACITO RS S6 00
FOf use .. ,th aual conve'slon boa,a ConSIsts 01 6 a l pF
ro MHz IF BOA RD moo
Ttl.s CIICu.t llfof,aes about 43 aB gaIn ... ,In 50 ot>m .n!lut and outpu l ,mpeoolance II 's oes'.llned to d"ve t~ 1'10WARDICOLE",AN TVRO De<nodu latOf T~ on-bQa' d bilnd
pass htt e' e.. n 1M! tu ned fOf band ...,Ol tlS IM!t ...eee 2O ..nd 35 "' l'1z .. " tl a passDand "pple 01 less than', dB l'1ybf.d ICs a'e u sed IOf t.... ga,n s tages Ba'e boat'dScos t $..""5 , n ,$

eslomaled ItI.. t Piln s '0 ' const'u<:llon ... ,11 COSlless tnan $.(0)
.01 pF CHIP CAPACITORS $1 00
FO' use .",tI 70 "'HI IF Bea,a ConsIsts 01 7-01 pF
DEMO DUL ATOR BOARD $40,00
ThIS cneul l ta. "S the 70 MHz cen le. Ireq~enc~ " al ett,l e TV SIgnal" In Ihe to to 200 m. llffo ll 'anae. Oete<;ls I tlem uSln.. a pnase l oc~ed loop . deemptln"es ana hlle, s I tle
'''Sull and ampi lloes 11'1...escn to p'Oduce stanaa'd NTSC v.deo, Otber outpu l s ,nclude the aud'O subca",e,. a DC voltage p.opo,tlona l 10I lle st' ength of I tle 70 MHl s,gnal .
and AFC "oUal/e cenle,ea at alm ,,1 2 fottS DC The ba'e board cost $40 and 10tai p art s COSI rees Ihan $30
SINGLE AUDIO $15 00
Th,s e l'c",t ,ecove' s Itle aud iOSIgna ls I,om lhe 6 8 MH / I ,equenq Tne M,lIe' 905 1 cons are t~ne<:l to pass tne 6 8 MHz subcafl le' and Ine M,lle , 9052 con lunes 10' 'e<;Ofe'y
0 ' the aud'o
DUAL AUDIO $2500
Duoll ca le ot Ine SIngle aua ,o bu l a lSO COf e'S Ii'l l' 6 2 ' anll"
De CONTROL . $15 00
Th," c"cu.t conu",s me VTO 's AFC and tne S Mele'

TERMS,
WE REGRET WE NO LONGER ACCEPT BANtI CARDS.

PLEASE SEND POSTAL MONEY OROER CERTIFIED CHECK. CASHIER S CHECK OR "'ONEY ORDER
PRICES SUBJECT TO CH ANGE WITHOUT NOTICE WE CHARGE 15 ' . FOR RESTOC KING ON ANY ORDER

ALL CHECKS AND MON EY ORDERS IN US fUNDS ONLY

All ORDERS SEN T FIRST CL ASS OR UPS

ALL PARTS PRIME AN D GUARANTEED

WE WILL ACCEPT COO OROERS FOR $25 00 OR OVER ADD$2 50 FOR COO CH ARGE

PLEASE IN CLUDE $150 "' INI"'U'" FOR SHIPPIN G OR CALL FOR CI'1 ARGES

WE ALSO ARE LOOKING FOR NEW AND USED TUBES.
TEST EOUIPME NT, CO MPONENETS ETC

WE ALSO SWAP OR TRADE

FOR CA TALOG SEE JA NUARY , 1980, 13 MagaZIne. to Pdoes

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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~GJe c1cctroJUc,li

Toll Free Number
800-528-0180
(For orders only)

Alllacll:
.'3 225100100 me AMIFM S,gnal Gene 'a lor 750 00
SInger:
MFSI...R·. Un 'oe 'UI Spee lrum Analyze r w,Ih , kHZIO21.5 me Plug In 12'00.00

Kallak :
XR6)O-100 TWT Ampill,e' B10 12. Ge 100 walls.Od B ga,n 920000
Polarld:
203&2.36'1102A

Cl.1,brll'" Oisp lay wilh an sse Analys's Module and a 10 10
.fO me S'~le TQ<1e Synlhea lzer 1500 .00

.2,50
10 ,90
11 ,90

".

''"."."
8.15
'00

21.62
, eo
'00,,,,
'00
'00
'00

10.n
2• .30
.',10
'00
'00
'00
'00

PRICE
$10 ,00
"'.00

.. '"
''''''''...

ts.co
11,50
'00
'00
'00
'23

2000
1.11
1.17
2.83

33.30
3330
. 3.• 5
2000
lUI~

1185

""20..

'2000''",",',-,
""'""""",."",,."""H OOp!

""""eeooe
82001"1
,Clom!
012m!
.Ol 5ml
.01aml

'200'
''''''"""'00",."",.,.,,.",..",
. , 0p l
5101"1

"""620pl
,"",

."",
'''''''

TYPE
MM 1550
MM 1552
~M ' 553

MM l60 1
MM l 602I2N58A2
MM1601
MM 1!i61
MM 1669
MM I9o&3..""••eece.....
MMCM9 18
MMT12
MMTH
MMT2651
MRF2. 5
~ RF2H

MRF3O.f
MRF.20
MRF.5O
MRF.5OA
M RF.~

MRF.sa

MRF502
MRF5()ol
MRF509
MRF511
MRF901
MR F5111
MRF600.
PH'Il6B
PH511A
PH612
PT.f6<8

"....
"""PT91Sol

"''''5010013
501116
501116
SOl1l9

TRWMRA2023-1.5
. 028 1
. 02&2..'"

211"1

'."",".11"1...'..".",
lOOp'
110p l
1201"1
1301"1
150pl
1601"1
1llllpl

2000'

. 5,11
18.00
12 00
12,00
25 00
'00

2500
2500
15.00..,
1130

" ..
'"1990

2.\15
11 ,30',..

PRICE
se.ts
11.l1~

2215
.00

1005
"82
1238
21.00
618

2129
5191
'25

1000
. 6 00
8 ,92

12.38
'. 69
1.1.

10.05
, 130
1323

" ..
115

11.11
20.11

" ..20.15,..,

"'00
3220

TYPE
2N5590
2"15591
2N5631
2N56.f1
2N56.f2
2N56.f3,-,
2N516.f
2N58A2
2N58A9,.""2"15913
2N5922
2"159042
2N59.f.
2N59045
2"159046
eeeoec
2"16081,."'"»ecea
"."'",-,­,­,....,
2N6136
2N6166

2 N6.f39
2N6.(591 PT9195
2N6603,.....
A5().12

"ROO
BlT566C
BLV566CF

C"""
ME 1"161530'"
HE"""'"
HEO'S3OO3
HE"""""
HE...",.
MEPS3001
MEPS3010
MEPS5026
MP35831 EJ
MXTR510.
MM 1500

CHIP CAPACITORS

'"1.Sp'
2.21"1
2 11"1
3 3p1
U pl
. 7pl
5.691
6.8p !
8.2p!
101"1
121"1
151"1
16pl
221"1

PRICE
'1 5.00

15.00
' 5.00
15 00
.500
'52

12.35
25 00
' .00

1635
15.50

' "'00
0 '
1,15
UN

'"U8
1260

'"932
151

'".00

'",0>
" 9
'30

12 10
25..
r.ec
'00

1.,80

'"' 62
292
2.23

>9 00
1231
<0,

'",,,
r o
'00

. 1 50
.55
682

Wa "an suppl y an y
.al~ eh,p ~.

,Iors I'OU ....y nee<!

PRICES
110 10 1.• 9
11 .50 1.29
51 · 100 .89
101 .1 ,000 69
1.00 ' up .• 9

RF TRANSISTORS
r",
2"1'561
2"11562
2"1 1692
2"11693,.=
2NM1JAN
2"1 2&16

,.""'
2N2921
2"129<11,.....
2"129<19,."'"
2"1 326 1
2N329<l
2"13301
2"13302
2N33O.f
2"13301
,.3300
2"13315

,.""2"1 3155
2"13818,.­
2N3866JAN
2N3866JANTX
2"1)92.
2"13921
2"1 3950
2N.On
2"1.135
2"1.261
2"1 ....27
2N.~1

2N.95/I
2"1.959
2N.9n;
e-soso
2"15108
2N5109
2N5160
2"15119
2N51Sol
2"15216
eesea
2N5M9

52 15
r e

'"' 00".

" '"''''"'"16,50

""12 ,3(1

."
'82
'82,,.,

"' 00" ..

" 00
'00

'"50'

519 99

' 11 50.00
500.00
500 00
750,00
500 00
00000
500 00
00000
500 00
500 00
00000

"'" 00000 00

TRW BROADBAND AMPLIFIER MODEL CA615B
F f'Q~ency respon se _0 MHz to 300 MHz
Ga,n : 300 MHz 16d8 Mon.. 175 d8 M..

50 IolH:O lo - 1 d B lrom 300 MHz
Voll-oe 1. wollldc .t 220 .... ma.

CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS
s.z. 35. il2. • 7, .9. 51, se
s<z. ~. ~.55. 56.51. 58.59. 61.63. 6A.e6

S" . ' 66
s.ze I 25 mm. 1 _5 mm
S,ze: 3.20 mm

FAIRCHILD VHF AND UHF PRESCALER CHIPS
95H90DC 350 MH z Prese.le, Diyide by 10/11
95H910C 350 MHz Prese.le, Div ide by!'>l6
l1 C90DC 650 MHZ Preseale, Div,,' e by 10/11
l1 C9 1OC 650 MHz Prese, le. DivIde by 516
I1C83OC 1 GMI DiVIde by 248/2'56 Prescal...
IlC100C 600 MHZ Flip/F lo p ... ' l l'l 'eset
lIC560C Ee l \leM
, tCUOOMC4l).U Pl\a$ft F,equen<:y 0.1.,;10<
11C2ilDC/Mc.02. Dual TTL v eM
11C06OC UHF Prose..,.., 150 MHZ 0 Type Fll plFI09
l 1C05OC 1 GH: Count... Ooy~ by ..
'IC0 1FC H'Q" Speed Dual !>o. Inpu t NO/NOR Ga,.

C RYS TAL FILTERS: TYCOOO1 ·19880 ..me., 2194F
10,1 MMZ Narrow eand C,ysl.' F,ue,
3 de bandwldlh 15 ~Hz min . lOdB bandw,dlh 60 ~Mz m>n. (0 dB bandwidlh 150

kHz mono
Uil, male 50 dB Inn't 'o n Ion 1,0 dB mil R,pple 1 0 dB ma l Cl 0 + 1- 5 pI 3600

onms S5~

MURATA CERAMIC FILTERS
Models SFo-.550.55 ~Mz

SF B·.550 .55 ~ MZ

CFM .55E . 55~MZ
SFE · l 0 7 10 1 MMz

TEST EQUIP"'ENT - HEWLETT PACKARD - TEKTRONIX - ETC.
Ha. 'all Pach,,,,

. 'l1C TWT Am phl,e, 2 1o. Ge I wan 30 dB gain
606C 10 me 10.80 me I u '" 10 .5'" onlO 50 o hms S,g nai G.one'alo'
6060 1010 .20 me ,I u... to .5'" onlO 50 Ohms Signal Generalor
612A .50 10 1230 me .1 u... 10 .5'" tr ite 50 o hms S,gna l General0r
61. A 900 10 2100 me, S ,gnlll Genera to,
61 6A 1,8 10 • .2 Gc Sigllal GeIle ' a lo '
6168 1 8 10. 2 Ge Sigilli Ge r>e,a lo r
6 ' BA 3.8 10 1.2 Ge S,g",,1 Geoe'a ' oo
6188 3,8'01.2 Ge S,gna' Geoera lOO
620A lto 11 Ge Sognal G_'alo<
623 8 MIC 'OW l ve Test set
626A 10 Gc 10 15 Gc Sog",, ' Ge"""a'QI"
695A '2.• to '8 Gc S weep Generato<

HAMLIN SOLID STATE RELAYS:
1200ae at <10 Amps
InpuI "'ollage 3 10 32vd<:,
2.0 oae al 40 Amps
Input "'OoItage 3 10 32 ode

YOUR CHOIC E $4.99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
5 52·21/8
5~2 118/U
5 sse, 5OC\I olICW
5595-21LSe YOUR CHOICE S24.95
5.595-2.1US B
56.5·2 116
90USBiCW
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@MOTOROLA Semiconductor

Toll Free Number
800-528-0180
(For orders only)

Th.e H .F Line

MRF454 $2 1.83 MRF458 $20. 68

NPN SILI CON RF POWER TR ANSISTORS NPN SILICON RF POWER TRANSISTOR

. . . designed for POW'" ....phfM!< appl lC<lI OO"S tn ,nduSIr'''' . com

.......co.l ..-d .....,..., , -,10 equipment 10 JO MH/ .

<tn,,,,,",,, tor pow... ,"",p l,l.p, .tPl)l ..:alOo ," In .nd U\ I. ... I.

com..,..,"'....net amat ..u. r ~"o PQu ,pmpnl 10 JO MH I

• Specified 12.5 Volt . 30 MHI Ch;oraetfliU,cs ­

Outpu t Power • 80 W,llS
Minimum G.in · 12 d8
Eff ic iency · 50%

• SPf'(; ' t ,..,j I '} 5 Vall . 30 MHI Ch..,"",.."n,es

Output Pow..' 8OW"l1 '
M"" m um Ga,,, 12 oR
E f hc,..'IC ~ 50%

• Capat>l .. 01 W,l h " ..nd,nq JO 1 Lu... ' VSWR " Hd'"'' P'll.jf .rld Vee

NPN SI LICON R F POWER T RANSISTOR

MRF472
$2.50

dn'9~ pl',m."ly fa. u~ ,n 1"'9" S"I"'" output ,>mplll ,.. ' S1q1.
Intended fo< u1oI:' ,n Cltllen-Blnd eommun'cal lO<>\ eqU,pment

cce.. t lng ..1 21 MH I High bfukdown vOlliol}P1 .. l low .. '''gil
~.cenlq of up-modulatIOn In AM c"cu,1I

• Speclf .ed 12.5 V. 27 MH l Ch.'Kt~...t 'C\ ­
Powe r OuljlUt • <1 .0 w.n,
POW I" Ga,n • 10dS Mm,m u m

£ff ic ,en<;y · 6 5% Ty p'cal

- 2
$46.4')

440 to 470HC

UHF POWER AMPLIFIER MODULE

• Spe<:,t ,1!d 11 5 Vo lt . UH F Ch. ' ''''I~''S ''CS

O"lput Powe, 13 wan
M,n ,m um Ga, n 19 <1d6

Harm o n ,,, <lOd S

50 ~ l t n llut!Ou t pu l Impedance

Gu... . n t....d Sldb,lo ty ""d Ru_<1ne"

Ga m Con1lol P,n to ' Man ual 0 ' A"lOmat o<: O u lpu , l .. . ..1 Con t,ol

Th ,n f ,1 m Hy br 'd CO""""" loon G ,.~ Cons,,,~ , P.., lo, mance

and Reha b ,l,ty

~,gnood 1o , 125 .ot, UHf POWe' ;tmp! ,t ,.., appl oc a1lons m

'nd"' t".1 and (:Om.....' c ,al fM f'q U,pm("flt ope.a l ,nq fr om <1 00

t0511MH,

MHW710NPN SILICON RF POWER TRANSISTOR

• eto . ' K te" l ed lor Songle Sodeband and la''l"' 'S,qnal Am ph! '...
Appl.catlons Ut ,h zong l ow·Leve l Modu lat ,on.

~'QIM'd PI' ,m.r ily l or Ull' m siogle sodeb.lnd hnea' ;tmpli! 'e.

output a~~.iorn m cit.lI'''' band and othe, commun'Cil t ,on.

equ,pmenl ope,at.nq 10 30 MHl

• Spec , lied 13 .6 V. 30 MHl Ct1 a 'aC tem l'c, -

O u tput Po we r " 12 W (P EP !

M,n ,m um Etl oc iency ~ 40~ (SSS) •OutPU I Po wer · <10 W lew)
M,n.mum Ett ,c ..~-nc y ~ !iO'lIi. ICW) •

$5 .00
Mm.mu m PowI" Gam ~ 10 dB (PEP 3< CWI •

•
• Common Collector CharKte-r,,.t ,on

MRF475

Tektronix Test Equipment
,
",•,
•
' u·l

'"'"- ,..",un_...•
",.
W~

W~

",~
~I'\4G
'11~L

•'""" Ill",
'","..,
~."....,
".
"'..."

,,_ .. . ,.., ,"" n""" ,.
100, \ ' " ' ' .. ... '"r." ., .. oc ""'I )"
'-.p" '9 " . , I',.." ",,, a"." ". Pl., "
H' 'I'' '"' " ~'fI ","b . , ,_.",,, " .. "
' ' '' , ... "" ) , f or ~J\){~"' '''' ... ,. ,._ ,
. , _ IW I , .". " " I_
_ "" .., ,,, . " . ' '''''' . " .. '_ oc '" ,...,
A( g, " ,.., .,''' 1.
~, , _ H.. OC ,. , 1 01 I•
~, f _f,.. OC '" " / OJ .-
_ "" '- OJ... ,.-, ,,,.. , '" ..... ,.
• ' , ,,_ OJ ,.

01.. ,.
_,_ H,.. '"', I.
,,_ . ,.. '"',. 0' I.
.... ' ,.... Ol "" ,_
• , .. '"' , . Dt g' ff ' ''' OJ.. ,.
••_ .. oc g' fI ' ,.' " "" ,.
" " 0',. ., '"',. " '" In
, .., ,. f \8OI';t1 ... ,. , . _ ,
~ ....-.to• . • to I""
...... '",•• 'H, t . <O<H'
A( Covp '" ...... ' i f, • •

~"..", ,.- """''',,'11.. ... .. r..,.",..
........ COn''''' ,.,,,,,,_ C_ '_ Uoi'
... .. bl. 110>o1 f .", • .....,1~_
..... . b'. 110>o, l .... ' OCfOlI!o<_
OC .. ' ''''H' ~ ..... ,OC .. f_ 1 ~_ .." _ ,
OC .. I_' _
lie .. l lOt" _ _ ,
oc •• ,...., _ _ •

, "'0'
l;.>UOO.. .
,,, ' 00
, ' 0 ,00...
••II' 00,..
I" 0lI
M.
M.
M

• •".".III SO••••• •".""• •er.ec
" ,00

••'''.00
1"'.00••_.•
,~.
M .•...
~.

ISO.'"_.•

Scopes wi th Plug- ins

"''' OC to ,, -../ \ " .... . ,," • "it- Do.' h 'A ,,,
" _ I ' ...." '"9 0'., I" . "" . IIIIA ., ', " ,., " . • " , ..~"'

"' \ OC " " " " ~,, ' ...... "_ . , '" . "', ' . " • .., . "" g,,,," ... ,, ',
oc to ..., "'" " . , •• '" ""'" ' .. .. "'.,. ... ,•• .., •

Tubes

." • .. ~ IJ •• ·.-- ....~ •,- ,. "oJ_ •-- • "" ~
, w

) .1...... ' .. "11 •• •...", " ",',(I/, ... •. ·1..... • ..,..... ".ro '",,~ •• H'"'" 1,-,,,, ,~

,,~

1"""
>'1lI1'L\(l ,",00 ,-

• 100'" ,.. "" 0. "'·~H" ", 00 ",' \ '<l .. OO
".';,r.. ""'00 " IIA ".". W,.
" , " ," If, II ," ," ". .n,,,,,.,,, 1Il. 00 '>H", A "00 ""'''L111' «1"'" wOO .,.., .OO ..,
""000 '" f)(]

.,... ,. ,..",.,", ,,,, 101 00 "..., ""'" •

',' " .."
"'.. ,.,
,

,
.."••... "
I' 0"'0,' ,
",00,.
I, "\

Itl.!o
)11,""

" I'••••••
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MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

General Microwave

1l.1lO,."..".."..". ".."."1·. 99•."
29. 50
33. flO
10.99

S. 99
1\.99
22.00
29 .00
1• . 99."16. 99.."•."."•."
1' . 99,."
15.99
10.99
9.99

s ."
9.99

II. 99
8. 99
9.99
I . gq

19.99
~.99

9.99
9. 99
9.99
9.99. "
'.00
' .00.."

1'. 99
12. 99
12. 99

0.00
0.00
' .00
0."•.sc
0."
I. 11
2_40,."

electroruc~

",v_ rl......
128 • 8 Stot /e llAIl 4SOn,
128 • 8 St otIC llAIl l6(ln1
128 • 8 StoU, liN' 2SOn,

"."."."...,..o.~."
CRI CpntroJ l er
C~T Cc ntroll e '
ACIA

,,~

550 .1.
.~,

0·600 IlJ'S Ilod....
2400 8"5 Ilod..-
Fa " , e """ o,oo" or
FB _r1 Inted ..e
F8 _r7 Int~rf"e

fa Oir"' l _r, .l.< e" ' 1
" " "",roc.." ,."'t"",roclK'or
" , cr_ IK.......,.
~ppor t Fo' 6SOD ,~r'''1

OI ' e roprOC " ' l or
F""r 8ft M,c ropr-oc " , IO'
9 • 64 0/ 9/ tol 5 tO" 90 8~H"r IHflJ)

~"'8 11 Wou Gene.. t o.
F.... , (h 91t C....n l ""Ollp1oy On y"n
Rel't'rtory O l lll ~r

Pu, h B. tto n Te l" phon. O,. 1\ er,
• •y6oord [neoder
TV Go"", Chi p
UARI
UART

~"'Cl'IA Cont roll e r
C_ nlu H on [Med."
S7ot.. CO'ltro l 1~r 5 B., Dri . r '
8 8ft In ,," VDu l put P1>rt
2 of 8 To,,", Encod".
l o- ~peed _ ..

81 ,y t o ,_ p.,Weon . e rt...-
81 y t o _ P.h. eon . r< t e '
1tS-212 Or;'er
1tS-212 RKeh...-
.1./0 CO'l.~<t~r s..t>'yU ..
6 BIt Of A Con...rl~r
8 Bit 01.1. ""'. e r t er
l"" l~.,,1 Wldeo Det"'tor
WIele<> IF hf ..r
l "lll Of' hfi..
P,," u l OC k l OOP

MEMORY DESCRIPTION PRICE

,,'" " • 8 (P_ 5 7.99
27\6/2516 " • 8 (P~ ~Wo l t "n91. s.."" I y 20.00
21101911' " • • St . t ie llAIl ' SOnI .."
2\\4l2 ,. • 4 Sld ;C AA/O 2SOnI s ."
21 i413 " • 4 Sto tl e llAIl JSOn, , ,,
4027 .. • I Oy~." l c llAIl 3. 99
4060/2101 .. • I Oyn,,"ie llAIl ,"
40~O/90S0 'K • I Oy nd"iC llAIl l.99
ZlIIA-li811 1 n6 , 4 SU t fe ~AM 3.99
Zl12A·2 2. 6 . 4 ,to t ie RAM 3. q9
211SAl -2 .- • I ~Ut Ie ~AM S5nl 4,99
6104 -3/4104 .. • I Slit Ie ~AM 32On, Ie .99
1141-2 .. • I Stotie AAM 200n, 1'.';9
~'I664I t20 .. • 2 Slo t ie llAIl 200n, 14.';9
9131 .- • I Stl tic ~M )00... \0. 99

C.P.u.·S Eel

~­Ol::I'I68 HlAP
Ol::Pl68AI Of'
~,~

"l:6820f'
":6lI2OC
":682I P
":68B2I P
M("68311l7
"'6840P
MC684SP
MI:!>84Sl
"l:68SlIl

MC6l:IS2P
Mt68S21
"lC f>!l!t4 P
~W6OCJCS
0II;6862l
"'<3<l5(tj - l
~lIlS""

"' J8S211
~)8"~""".,­".",
"",,~

""11151000111
TII54024~C

1"1',6011"(
": 14H I
.1.' 5-40010
AVS- 92OD
AY5- nOD
Av,-nl6
AY!_8S00
1~J402 A

P~i4728

pTl 4a2B

~"
~"
~"
~"": IU IOCP
"'14012
11(14008
11( \.409
"' \'8llL
11( 14-891.
1I( 140'il.
1I( 1'06l
"' 1.08/6 0 /8
II(lJlOP
"'U'9/ 5O
ot:l13Jl
l "565

12S,DO
12S.00
12S. 00
I l S. OO
5, 0 . 00

35.00
". 00
l 5.00

125.00
lS.00
15.00

300.00
lOO.OO
'00 co

"."'"."'sc.oe
9S. oo
se.ee

12S.00
12~.00

IS. 00

60 . 00
l5.00
1~.OO

'" 0065. 00
250.00

11S.00

I~.OO

""'

1~.OO

ISO.OO
100.00
100.,;,(1
,00.00
125.00

lSO.OO
lSO.OO

MOO

"'."'

100.00
100.00

, !lO.OO
1S. 00

100 . 00
100 . 00
100 . 00

2 GIll "o t , h fllte.
~ F ~t.ttor

1 to 2 Gl<l ~.r l.o l ••tt....uuo. 6 I" l lO<lB
~''"9u i d. Aclopur
18 to 28.5 G4z e' 1H . l llet""tor

Sofldp. .. fllte. 8 te 12 . 4 (;Hz

1. 05 to 10 GMl Fre"ur"cy ~t"

l . 9S t o 5.8S GIl. f r.-Quency "" t e.
5.85 t" 8. 2 (,H, frOQuency "" t e.

V.ruble Atte<l...tor
Yoruble At tltflUU or 0 t o !>OdB
rutAble .U......t." 18 to 26.5 61<.
Yori o"l. AttlOftuotor 0 t o 18Od8
lui.bl. AU e"uot or a 10 1800lB

601I1 ~ Wor l'D I ~ Au~n t cr
llO1l62 Worl'D I ~ Att~n t cr

Eor ri o9P . ' t n ••••• Slot t PG line Unt 0ne4 o.t..t~ p~
• .-1 809fI COlI .,.1 ~ll>ttood '-:110'1 2. 6 tl> 16 Gill

~orn &. 2 - 12. 4 GHZ
I to ~ M'Pter 8,2 - 12.4 (;Hz
C""p l ~r

22S4OA Oj r K tl ..... 1 Coupl e r 2 t o 4 (itt. IOdb tyW SM
22~18 OirK tl(WI.1 '-Ie r l .8~ t c 8 G'!J IOd 8 Tyl'<' SM
228] 6 OirKtt 1 touI>l ~r 3.6~ to 8 (itt. 6<18 T71'<' SM
22~39 OjrK tl 1 eo.. pl ~r 1. 4 to 12 (iH. 10<18 Tyl'<' SM
2110S Olr K tl 1 eo..pl~ 1 t o 12. 4 (itt. lOd8 TyW SN
Oi r K ti 1 C pl.r 4 t o 6 Gttz 2Od8 171'<' ~

Olre<; H I C p l ~r 240 t o 500 '" 20$8 Tyl'<' _

22006 Olre<;tl o 1 C pl ~r 1_1 t o 4 Gttl 2Od8 TyW ~

22011 Ol ..... tl onl l C p l ~r 2 t o • liIII IOd8 17P<' N
22012 OlrKllon. 1 C pl ~r 2 t o 4 Go< . lOcI6 T71><' _

]lOOI Olr.etlonll Coup l ~r \. 1 10 l .~ lilt, lOdB T7Pf' ~

Oir~e tion.1 C o. p l~ r 2 to 4 (iH, IOdB Typo N
Conhl ~ybrl ~ 2 to 4 (;H z 3d8 Tyl><' N
Co~ ,iol Hybdd 9Sll to 2 GH z 3 dB Type N
22380 vorl . b l . Mten.Hor I to 90dB 2 t o 2 . S GHz Type , IIA
W'.e9. ld. t o Typo ~ Adopter
F;."" Att. n... tcr 8.2 to 1• .4 (ittz 6 dB
WH "9" lde

B4J9A
MilA

m.
N~191"
~.n.

843601

HSJZ.
(,;532A
JSlZA

1I(81B 100 0_ ~.g. Th....hto. _.,
(N( WI

~81B ",- ~9 T~""htor ">unt ( USED)
( 118 '00_ ~ T~"l$tor ,,>un t ( lISED)
l tel A '00 _ ...... '~...htor_, (USED)
l-al1 '00 _ "'"9- ' .....H t or _nt {~ Ol

"... '00 _ ""'9 TI••·...h tor _"I (lIS(D)

"M ~-
Il<!'<J T......h t .... _, (USED)

"., 5. a5 t o &.2 GIl hri''' I••U ....... t .... 0 ,. ..,..~. 8. 2 to n. ' 61<. hrhbl••n ....... ! .,.. 0 ,. ..,.

ARRA

Merrimac

2416
361(·60.­(684-lOC
66I>*·20f

Narda

Hewlett Packard

Microlab/FXR

l Ool l. lO/
U~14

30B
3032
184/
U J7I
120_6
HOl

300)-201
J003·101
)003-lOl

( 01)(- 101
4014_1 01
401'C- 61
401!lC-101
401!lC-lOl
~4.2'O

~~"

l63<l~

601-61 6
16100

PRD
UIO I
1101
CIOI
-~,

''''18~1

"""'"....
14Q.l. ,C. 0 . E
1000.I
WEl ~S{~H Ei'IG.

12. ' 1O 18 (itt. W",iul~ Ittrnuo<o, 0 t o 601:18
8 .2 t o 12. • liIo. VOrl.b l e AttenuO<M 0 to 60dB
y.rl.O I~ An...... t'" 0 t o 6OlI8
~ Iott fd Uno . 1t ~ Tyl'<' N Ad.pt,....
8 . 2 to 12 .4 (ittz hrlaO I~ AU lOr 0 t p!>OdB
1 . OS t o 10 liHI Wor l.b l~ Att otor 0 t o 'Od8
8_2 to 12. 4 (itt: '",uble An "", t or 0 to ' SclI
3 . 9S t o S.8S (itt: __rlible A tt~ otor 0 t o '''>d8
Fr"'IWnc7 Met.. S.l t o 6. 1 Gttz
fhfd Atte t orl
FI ,"" A t t ~ t orl
2692 Wlrl.bl • .I.tun.otor - 30 to 60dB

".00
~."'
~.OO

100 . 00
100 . 00
100 . 00
100. 00
100.00
100 . 00
2S.00
25 .00

100.00

Toll Free Number
800-528-0180
(For orders only) (602) 242-8916

2111W. Camelback
Phoenix, Arizona 85015
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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.

A...~, n'gn P8rto.-"""n<. f lol " ,re·
te.. "" oe ~ ,I ' T,. nl m,," . ".bl"
"11"" ' up 10 JOO ~.",. ." m e.cep­
I,on.l.ud,o Qu.I"y by meln. ot ,tl
burl' ,n "ec""l m,'" I\, t ,nclu<le.
C',,,m,ke, on·ott . .. ,tcn . n'enna
b.l1e,~.M 'up.' ,n" ' uChon, Th"
os ,1'1" 10""• • un,1 • •a.lab'e

CLOCK KI TS
" ..... _ ••_ _ ._..- 0....- 1.__ 100_.._ol_..-__,-.. _,.
Try you ' hand at bUilding the Iinesl looking Clock on the
ma ,ke' lis sa ton lin ls h a nodized a luminum cese looks g re a l
a nywhe,e , wh ile 510 4 H LED d ig lls crc vroe a h ig hly rea dable
d is play Th ,s IS a complete k,t . no extr as ne eded , a nd n only
takes 1· 2 hou ' s 10 a ssem b le You , enoree 01 c ase colors
suve r. gOld , blac k (speCI ly)
Clock k,l. 12/24 hour . DC-S $24 .95
Cloc k w 'lh 10 m,n 10 l im e , . 12/2 4 bour DC-l0 $29.95
Ala rm c lock, 12 hour on ly. DC-6 $29.95
12V DC ca r c lock, DC-7 $29.95

Fo r wl' e d a nd te sted c lo c ks a d d $10 00 to kit price
SPECIFY 12 OR 24 HOUR FORMAT

.............
II>..u~ sen" !'vl! ampl,­
"a' wh ICh . ,11P'c ~ up '
pln dtOp ar tS fMl ' GrN!
lor moMon"ll baby.
mom or u ~al PU' ­
pose .mpl,he< Fun 2 W
""'s outpui ' uns on 6 10
15 'o'OI tS. uses ~5 Ohm
speake,
Complete k,', BN-9

$S.tS

l .o aMnll, lUI
/It g,,,.t all"""on g.I·
I hlCh . lternately
lla :1 IUmbo lEOs
Use lor .........., b&Oges,
bun o ns ...a,n ,no
panel l.g1l lS, . "1"1'11"0'
Runs on 3 10 15 'o'OIts

Complete .,t,BL·l
sass

.,_ ... . , ' ..
e--"".,V IO __ s.­
IlO_ ' ...._".... eft '" R..... on !-
l ~V .,.,..,.. .... _

_ ......et'~.~ vo-. " .

CPO·l
A un. on 3- 12 'Idc I wall out, 1 I(H1 QOO<l ' 0 ' CPO
AI.,m . Au<1'o O,cil l. ,O, Compiele . " 12.15

Cofor O.,. n

See mu~ CO.....
. I'~II' 3 (lllle.ent
loght' fl.c k". ...,Ih
must(; One hghl
each lor. rllOh ,
m'd -rang'" lind
lOWS EaCIl ,nCh·
. Il:luall y adlust ·
able and d".". up
to 300 W .uns on
" O VAC

Comple le eu.
ML- l
$I.i S

FM ·3 K it
H.~ . J W" ed and Tested

FM
MINI
MIKE

H "'• • • ,~ ,_ .." ac<: ' • • uto <10< 0 *ou< n ...._ to ....Od ....
'n....' CIO< > _ , '. e__" y 1Od _ ""'y _ l ." ,.. _ 2
'~'1<_ , OOOu' tS "' ' 000<Ua-. '. 1><'..,,,, 9' ~.'n .u_ ,'" ...og"' .....con'"'' _.. .. Of • _ y,_bo. " O' "'9'" C.,..... ,n •
..,...' .n.....""""M ..u"'_ c ~n"''' <on "..,'- ~"'" , ~... ....~2-..
,_ Chooc~ "' ..__• O' _ c... ,~ '

Car Clock
TI'M UN·KIT. only I 001"" e"""...,""".

OC·3 >" '1_ lor '
OC·3 • •, ... __'...

Ton. 0..,_. ~-
A compli.letona "lIeO--!!if
de. on II "1'10'10 PC
Doa'd Fu tu," 400-
500CI HI Idlu,'abi•
rang.. ... 20 turn pol. >'<)1I.g",~u­

1."01'1 567 Ie Use'u' '01 lOUC h­
'0<>" b U" l doe'eochon. FS K file
Can also be uWod as ••labiIO Ion"
encod.... Runs on 5 10 12_.
Compl..te . " TO·' n .M

Wlll.pe' llllht Kil

An ,nle,es t>ng . 'l. small m,ke
p'c . s up sounds and converts
Ihe m 10 light The louder the
sound lhe bflghte, lhe lIghl
Includes "" .e. controls up 10
300 W. ,uns on 11 0 VAC

Comple te . ,t Wl ·l
$&.95

T,. n. m,,. UP 10 300' 10•n" FI,4 b'a.dcnt fl·
doo ......ny IyP8 01
M,lle Run. on 3 to 9'1 Type FIoI-2
Iln &<!<led sen.,I..e m,ke pre.mp
.t.ge
F"" ·1 ~ , t n ...

PARTS PARADE 0'. ",,,.... .....

u . ...
••

'...._.....~.---,-­'_"fO,IOS __... ' OO ,.. , _ .._-.._.-... ~.._-___ 0--.. _-_...- -OC ,,_. __ ..""',- -..... 1' . ... .. . .. _ ,_

.. , . T' . _ ..- "'. .~~ ,__,.... ..__..-..._' _........ -'"- " "'- " ......-......'.... '..-_.- _,_....,- _,--_.______ c~_ _ ._._ ,_.. ' ,_ ..
K',-" _ .... _,_,_,_... ~.,... .... _"' ..--_...._,----
~' ..'" _.-..'-_...... ._....,,_c... _-_.
~' -'"

C_ A~",ClOc k

Th. elOc . ...a' . 9OI" ..' &· 5-LEDs
12"20 _ , VOClO,e 20 "Ovr .~'''' 0
Y""' ~" I>.&lfe<y I>&C'UP ......
lot. mor" Tne "u_ 7001 cn,p os......, St,. 5. ..2_"... Cornplef"
0 " _ . <;'&" (<>01 •••,1&11"",)

DC·'

51__ KII

PrOduces up.... 'd • ...., down...' d
.... ,1 cll.'&oCle"."c ol • polICe

!<''''' 5 W pe.ao . ud OO OU'PU' . .......
on 3-1 5 >'OIlS. ...... 3-4 5 onm
spe.~e<

Complel e k ''- SI,4-3 U .!1'5.... ..--_ .... '.""'" • ,10·.'"--"""..... '. ,.. .. ..' '' ' ''", ....

Pf"""".. LOUD N' "".""''''9 ."'"
. " ...'..... ~"nll ..' ... I,." sound
C&n WP9'Y up 10 15 ... tt. ol
(lboo .__ R..... on 6--.5VOC

U......... t_ KiI

"'...-. lne ouoc pan....... PC
_'<1 'e<!uo'''' '0 1""''''''' sou'ce
0 1 1"_ .... t, t . ..... puIw
1I""'e'.',on ~~ " mer It and
onel__ • '.nge ol pen. to< mosl
I,m"'il_
UT·5 K,I $S.ts

$59.95
$44.95

12,00

$.50 • • .
$1 .00 ...

---J. • ;,.--
-

600 MHz

PRES CAl ER

Wired, tested. P$- lB
K,t . PS -1B

Extend th e ra nge o f yo u,
counte r to 600 MHz Works
With a ll counters Le s s than
150 mv sen5l1'Y'ly soec tty ­
10 o r - 100

18'2 $1.00
1815 11.00
1905 $1.25
79 12 11.2S
7915 $I.2S

I,Iln( TO_12 1'1., Sink .
, "" """0. e'.... I lor 11.1111
'o-no ....' Son.. • .. tl ,1III

C ,", "r __.IaII<. ..._...on ''ll'" 2SO _ 1<1
.....3_ ' '' Ii.•

-......., KII
ComPet" ,..pie '-vu'O'''' _
...pply 1>1''''-' ••,,_ &10 ,,-...
2OOm. _ ·5., ' Amp h C_I_
'egul.l IJOO<I 10"","'\1 ..." ......~
.... L " ....'OO-_. "-"..&3V
"I "_24VCT
Comple'" ~ ,' PS·31r

OP.AIII'SPKI"

$29.95
$39,95

al-FETLf 131& I • o.'K! p,n'0.- p,n701 como&I,l>Ia bul5(JO,OOO ...f G
,npul l . • uOO' 'ow 50 p& ,npu' cu" ...t 10... 1>0"'''' d,.,n
50 !of only 11.00 10 lor

O c to Isolators - 4N28 type
octo Reflecto rs - P nctc d ,o d e • LED_.- - _........."', -
lew ,.. 0"' """"'... " .. 11.

A ...diO
P,.ac.l• •
Make high resolul,on . ud,o
measurm enlS, g,eal 10' mus,cal
inst,umenllUnlng PLlones , ere
Multipli es aud,o UP ,n frequency,
serecreeie .10 Of . 100 , g..es 01
HZ resolul ,on w'lh 1 sec, gate
lime ' H,gh sens'I ,v,ly 0 1 25 mv. 1
meg onpul l and bu, Il ·1n fille ftng
g,ves g'ee' pe,lo,man<;e Runs
on 9'0' bal te'y all CMOS
PS·2 k,t
PS·2 ", " eel

JO w. tT 2 mi. PWR AMP

S,mple Ctass C powe r a m p le a lu res enmes power ga,n 1 Win
lor 6 out . 2 W ,n lo r 15 0 ut . 4W ,n tor 300ut Max outpu t 0135 W,
incredIble value. complele WIth all parTS. less case and T.A rela y
PA-l . 30 W pwt amp k'l $22.!lI5
TA-l . RF sensed T-A rei lly k,t 6 .95

AF a cluated re la y senses AF
( l Wj a nd c loses O PDT re la y

For AF s ensed T- A , e la y
TA·l Kil $6.15

MRf·2Je ........'Of u..- on PA·I
ll-IOdb o.,n 1&1 m", 111 .M

78""G 11-25
191.1G 11-25
723 1.50
3091\ IUS
IIlOS $1.00

S",In~ f ull ln, HubO
"I", . poKU ' ""•• 0' ", ,, n ' .',. " . . ..­
"'nO>'0 '.- G,.., ' O' ' Pi",.. SIIII ' .IIII

11.50
11110
UIIO

I' .M

""13 M

_ c.......:
.' '.y..... ... , ' •"". to" ....' '.. ....... .Of' " _ ,.

l,4,n, RG·1U eo..
'0 fI , I.... $1 ,00

C""MC1O..
II p,n "" go'" eon'o.<l0 '0'm"· '003 c.' c"" " """'u,.."e. 11 00.

Cry"'"
3579545 !,lHZ
ooסס100 MHZ
5246800 MHZ

cer_ IF F,"....
1.1...; cer. moc "1f.1 1 .Hz
ew 4M ~t-I.l $1.&l ea.

' Vol' ••....., CII"."'c. QU'"'' C"pI 1 lor 11.00
..- Ay. ..., G"""'" ,,,. ,,, .... 11.00

_ ........." ~ H, .. "0 _
OU'Pu' "" ,--U _.t 'o-XI "'.. Tn<om ,_ lUll

I U lO
3111,110

$1.50

ACO"...
Pa.... Moun' ,' h Lea<l.

&/$1 .00

~­.--......
""'" 0# ••• -.. .._ 0# _ ..
,~ .. '.v .... ... '.._ '.

,-_ or_ ..... :nee XI"'- _ eae:lO-&O'" _'''''- ,_ .
H _ _ 1II1 .•

~ . you, cho<c• . pl.... . pec,ly
MIn, Rio(I , Juml>O Ae<l,~ I""",""" Red. """"""" 0.- Red 11$1
l,4 ,n, Yello..., Jumbo ".,Iow, Jumbo O,..n .",

Swltch".
M " .. tOQ\I '~ SPOT
Reel Pu.hbutton. "I 0

Coax Conne-clor
CIlIS". mounl

8NC t ~pe $1.00

2SI< l!O Tum T "'" I1.M
" Xllum , "'" ' H

Cry.'" "Ie,,,,,""'''
Sm.1I , . e••met", ,,,- t"'c~

c' y. '" m,. " C."'><lge $.75

~.......
~.., 0' <_ ......" ,Op. " 0' '...,,"'."on.,..." . _ u'c ~ ..",.f<

_ ""II " "" "" . , .• " ..., t>OO ", 0 n ."

......
10112.00
1011200
10112.00
41$2,00
. ' 12.00
3112.00

25 AMP
l OQ V Bridge
$1 .50 • • c h

Min i-Brid ge 50V
I AMP

2 lor $1 .00

e P,n
1. Pm
16 Pln
... Ptn
28 Pon

'" ""
~-,

5 I 'I Zen•• :1'0/$1.00
1"'9" Type 501$1 ,00
11('I2I<mp 11$1,00
100'1 lAmp 1S/$1 ,00

TTL
H SOO •..
744. •"7415 •."
"" ·"14196 1135

SPECIAL

FERRITE BE ADS_ ___v .u ••._-- ......

LINEAR

IC SPECIALS

TRANSISTORS

READ OUTS
•...,_ . cc ...
'OCI" ""OO ' C' , .
..... ,,__'. ,,·c .. ' .
_ .. ' a(: ' • •

... c·, ' ' •

.........~ C·, ' ,._ _ ...~ C·. ' ,.

...... '0 _ c·, ' '.

.....'HIt C·' ./$ '. L---- - - - - - !-''''=.''''''-;=i::==-L.:.-'''::;'''''''''"''',,c.;::.:''''1.......,.....C.. ....•• r
- c·, '/$' . L- --'=i;;;;;;,,;;;;"'i'i";;-- - -r=-- ,w.:o;" "". ::;-s;"'~---j".."' ...... "' '''... .,... r....',.-- "".- ' -- .....'.- ,_- ".."" 00'_ ._
--- ,-,." ----'- '."--- ,.
_ W I ...... .

~.

'"~m,..,
~.,
w...­...-
.......,---.~"
.~ ' .-
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'"'5 18,95
526,95
532.95

'"'512,95
5 HI,95
521.95

STYLE

Kit lasa caee
Kit wi th case
WlredfTestftd in ea..,

65J MOUl flO· HILTON, NY 14468

NEW VHF/UHF FM RCVRS
Offer Unprecedented

Ra nge of Selectiv ity Options

• ~generabon
• More sensitive
• More selective
• Low cross mod
• Uses crystal t1~e'll

• Smaller
• Easy to align

NEW Rll 0 VHF AM RCVR

A15A' VHF Kit for monitor OI_t lI.liI.. ....-...:...
u.ea ..,.;cjfIl-C litter. -«IdB at % 30 kHz $69.95

R75S' VHF Kit lor norTfI'lI nthn.....,., EqI " Itlo moat
_ _ .era.«>dBM:to 17 kHl, «:ld8at :to 25 ldiz.. . 574.95

A1M:" VHF Klt tor repeal...seMce orhigh rf dItflajlyarea­
~at±14kH1,«ldB±22kHl, ·100dB%3OkHz.•, . $64.95

A15D' VH F Kit fo r splil channel opera llon or repealer in
h igh denalty area. Uses 8-pole crystal l ilter. ·6OdB at
.:t:9 kHz,·100dBal ± 15kHz.The ultimate 1'llC&iver! .•. $99.95

• Specilyband: 10M,6M, 2M,or 220 M Hz. Mayalsobe uaed
tor~ COI l" lIiew bIInda. Use 2M--., lor 137 MHz
WX aal"'~I.L

~ I UHF FM R_ .... KilL "milar to R75, but 101
UHF bend- N_ 10.. noise fron t end. Add 510 10 above
prioaa. (Add aallct;y,ty Iener to model number .. 00 R75.1

AI~ 5 Chan"" Adapter 101 Recei 59.95

• NEW lOW-NOIse DESIGN
• Less than 2 dB noise figure, 20 dB gain
• Case only 2~ 1lQ'U8"
•~ operatorog frequency .nan ordering

MODEL P-30 VHF PfIEAM P, avai..bIe in ....ny ....raionI
10 eever b;ln~ 18·300 MHz.

MODEL P432 UHF PAEAMP, aVlilaDle in ve..lons 10
cove r bands 300-650 MHz.

AM monitor recal....r kit Simila, lO R75/>., but AM. A....llable
lor 11>1 I M, 6M, 2M, 220 MHz. and I 11>130 MHz airera"
band $74.95. (Also avallabje in UHF ve..lon.)

$49,95
$54.95
$&4.95

Call o r Write to get

FREE CATALOG
With Compl.t. Details_.IRC'a""_ "'-';'1

i<AlIlT_1CS" IS " Rl Gl lTtf:ltt:DTllADlYAllII

e-cnen . 8M , 2W Kit. . . . . .... •..... . .. $44.95
6-chan, 2M, 2W Kit. , . • . . , $44.95
6-chan , 220 MHz, 2W Kit " . " " , 544.95
1-cha n. 450 MHz,"'W Kil $44.95

See our Complete Line of
VHF & UHF Linear PA's

• NEW LOW·NOISE DESIGN
• ATI'RACnve WOOOGRAIN CASE
• less than 2dB noiee figure. 20dB gain

MODEL AF RANGE OUTPUT RANGE

CU6 2&-32 MHz 1«·148 MHl
CA50 ~52 28-30
CA5O-2 ~~ '«·U·8
CA144 1«·146 28-30
CAl~5 ' 45-t~7-or- 28-30

144-1«.4 27·27.41CB)
1 ~8-1 48 28-30
221>222 28-30
221>224 144·148
Any 2MHz of 28-28
Alre..fl Band or 28·30

CA432-2 432-434 28-30
CA432-5 ~350437 28-30
CA~32..ol ~32-436 1«·148

Easily modified for ofher rf and N ranges.

STYLE VHF UHF

Professional Quality VHF/UHF

FM/CW EXCITERS

CA146
CA220
CA221>2
CA l l0

Kit_caaa
Kit with caaa
Wired!Tested in ea.ee

• Fully sh ielded designs
• Double l uned clreuits lor spufloua auppres.sioo
• Easy 10 align "';11'1 b\lill-in test aidl

• Use as IinNr 01 daaa C PA
• For use "';th SSB XmlO COOvett..... FM E¢ilets, el(:.

LPA2·t5 6M, 2M. 220; 15 10 2f1'N ..•.••.•••• . $59.95
LPA2·30 6M, 2m; 25 to 'J(1W •. • . • • . • , .. ,., •• . 589.95
LPA2-40 220 M Hz;30 to4C1W 51l 9.95
LPA2-45 6M, 2M: 40 to 45W 5 119.95
LPM·10 430MH z: 10 to 14W $79.95
LPA4·30 43QMHz; 31>40W $ 119.95

sa.. calalog lor complete specllications

r so-eo
rso.reo
T~220

resc

KIT WIAED and
TESTE D

$199.95 $299,95

$229.95 S349 i!9~'1'!

IN PUT (M Hl)

"

t'•

MODEL

2W p.e.p. output with eeutne as 1mW Input. Use simple
axternal allenuator, Many IraQ. rangel available.

28-30 MHz in,43~1MHz out; 1W p,e.1). 00 ssb. uplo
I\'oW 00 CW or FM. Hal second oecIllatOl for otllet
..nges. An-. a"pprlcf 101 1 10 500 mW input. tIH
.",,,,,,,,1 all....ualor 100I'Iigher Ie......

Ext.. crystal for ~32~ MHz range 55.95
XV~ Wifed and tHted 5149.95

XV4 UHF KIT - ONLY $99.95

XV2 VHF KIT - ONLY $69.95

XV28 2M ADAPTER KIT - $24.95

• U near Converte.. lor SSB, CW, FM, ele.
• A I..elioo of Ille price of olher unite: no need 10

Iopend $300 - SMXll
• U... wil h any • .<ell.r, .....,.g wilh inpul levels ..

1ow .. 1 mW,
• U... low PO'MIf tap 00 e.<ell er 01 ....pIe resistor

e"enualor pad ( inatruet~ lncluded~

• Link Dec with RXCOtl1Iefl... '01 lran-':I;"e.

XV2-1 28-30 5C>S2
XV2-2 28·30 220-222
XV2-4 2&-30 1«·t~6

XV2-5 28-29 (27-27.~C81I.-s-146(I"""4.~)

'1:'/2·7 1«·146 5C>S2
'1:'/2 Wired and IHted , •.• , $ 109.95

IT'S EASY TO ORuI::R! ~"
• Write or phone 716·392·9430
(Elec tron ic answering service even ings & weekends)
• Use Credit Card. UPS COD, Chec k . Mo ne y Order
• Add 5 2.00 shipping & handl ing per o rder

Convefls any 2M axciter to provide tha 10M !lignal
requited to drive above 220 or 435 MHz unl ta,

NEWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

Far I••• than the ecet of many 10W unitsl

Now, Ihe popular Hamtroni<;a" T",namlning Convert_
and heavy duty Linear Po.er Amp!ifi_ a.. available Il$

eomplete units in allractive. shielded cablneta "';Ih BNC
racaPacIes lor .><C>Ier and antanna. COl_oectloll6. Perlec:1
IIIU1lfor versatile larrest and OSCAR apr..I~1 Just
r1g1'l1lor pI'IaH 3! you S30.nan you buy complete
unil with cabinet under CQSt 01 individual IIams. Run
40-45 Watl s 00 VHF 01 30-40 Walla 00 UHF with one
integraled unit! Call for more detail..

MODEL

XV2/ LPA2·45/Cabl (6M or 2Ml
XV4/ LPA4'30/ Cabl (fOt UHF)
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MEMORY

270B
271 6/251 6
2t 14/9114
4027
2117 /411 6
27l2-6

Descript ion
I K J( B Eprom
ZK J( 8 5V singl e suppl y
I K J( 4 St at i c
4K J( I Dynamic Ram
16K x 1 Dynamic Ram
32K Eprom

Price
$ 5.00

9.99
5.00
2.99
5.00

39. 95

MRF472
12. S vee, 27 MHz
4 Watts output , 10 dB ga in
$1.69 each

CARB IDE CIRC UIT BOARD DRILL BI TS
for PC B Boards
5 mix for $5 . 00

78MoS Same as 780S but on l y i Amp ~

5 vae 49, each or 10/$3.00

J31 0 N-eHANNEL J-FET 4S0 MHz
Good for VHF /UHF Amplifier,
Osc i l la to r and Mixers 3/$1.00

AMP HENOL COAX RELAY
26 VDC Co;1 SPOT #360- 11892- 13
100 Wa t t s Good up to 18 GHz
$1 9. 99 each

ATLAS CRYSTAL FILTERS FOR ATLAS
HAM GEAR

5.5 2 - 2.7 /8
5.595 - 2. 7/B/U
5.645 - 2.7 / B
5.595 - . SOO/4 / CW YOUR CHOICE
5.595 - 2. 7 USB $12 .99 each
5.595 - 2.7 / B/L
5.595 - 2.7 LS B
9 .0 - USB/cw

$2.00
I .60
5.50
2.99

MURATA CE RAMIC FILTERS
SFO 4550 455 KHz
SFB 4550 455 KHz
CFM455E 455 KHz
SFE 10.7 MA 10.7 MHz

9.99
6.99

25.00
4.99
5.00
5.00
5.00

10.99
8.99
9.99

22 .50
22.50
3. 99
6.99
6.99
4.99
5.99
8. 99
3.00
5.99

60. 00

60 .00
3.25
9. 99
9.99

Microprocessor
P IA
CRT Controller
ACIA
SSDA
Mi croprocessor
Microprocessor
Microprocessor
Hi c roproce s so r
PI O
S 10 / 0
S lOll
8 Bi t input /outpu t part
Communication Inter face
UART
Four Bit Microprocessor
PSAT
OM Controller
64 x 4 FIFO
Cloc k with alarm

8 Bit Microcomputer wit h
programmable/ erasabl e EP ROM
6 Bit al A

C.P.U .1s. Etc.

Mc6Boop
MC6BB21P
Mc6B45P
Mc6850P
MC6B52P
B008- 1
B080A
280A
280
280A
280
z80
8Z1 2
8251
TR1 602/AY5-1013
TMSIOOONL
PTI482B
BZ57
3341
MM5316 /F3BI7
8741
8748

MC14OBL/6
COM2502
COM2 601

NEW TRAN SFORMERS
$6. 99 ea.
S.99 ea.
6.99 ea.
7.99 ea.
4.99 ea.
4 .99 ea.
4.99 ea.
6.99 ea.

6.3 VCT (OJ 6 Amp,
24 V (OJ 1 Amp
25.2 VCT ~ 2 Amps
10 VCT ~ 3 Amps
20 VCT (ii) 1 Amp
\2. 6 VC T @ 2 Amps
28 VCT (OJ 100 MA
aua 1 17V (Ql IAmp!...!e:!a",. _--!;c...:!2....!~1

F-I BX
F-46x
F-41X
p- B3Bo
p- 8604
P-81 30
K- 32B
E30554

CRYSTAL FILTERS
TyeO 001-19880 Same as Zl94F
10. 7 MHz narrow band
3 dB bandwidth IS KHz min.
20 dB bandwidth 60 KHz min.
40 dB bandwid th 150 KHz mi n.
Ul ti mate 50 dB insertion loss 1 dB max .
Rippl e 1 dB max . Ct. o+/-S pf 3600 Ohms

$3.99 each

MRF 4S4, same as MRF 4S8 12. S
80 Wat ts outpu t , 12 dB ga i n

VDe , 3-30 11Hz
$1 7. 95 each

NO OROE RS UNDER $10

EIMAC FINGER STOCK #Y-302
36 in. l ong x tin. $4. 99 each
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TO-3 TRANSI STOR SOC KETS
Phenoli c type 6/$1. 00

3.99
1.29
1.00
4.99
19. 99

MRF20l
MRF216
I1RF221
MRF226
MRF227
MRF2l8
MRF240
MRF245
MRF247
MRF262
MRFll4
MRF406
MRF412
MRF42 I
MRF422A
MRF422
MRF428
MRF428A
MRF426
MRF426A
MRF449
HRF449A
MRF450
MRF450A
MRF452
MRF45l
MRF454
MRF454A
MRF455
MRF455A
MRF472
MRF474
MRF475
MRF476
MRF 477
MRF485
MRF 492
MRF502
MRF604
MRF629
MRF648
MRF901
MRF902
MRF 904
MRF 91 1
MRF51 76
MRF8004
BFR90
BFR91
BFR96

$P.O.R.
19.47
8 .7l

10.20
2.1 3

10.00
14. 62
28. 87
28. 87
6 . 25

12.20
II. 33
20.65
27.45
38.25
38.25
38.25
38.25

8 .87
8 .87

10. 61
10. 61
II . 00
II. 77
15. 00
13. 72
21 . 83
21 . 8l
14. 08
14.08
2 .50
3 .00
2. 90
2. 25

10. 00
l.OO

20 .40
. 93

2. 00
3. 00

26. 87
l. 99
9 . 41
l.OO
4.29

II. 73
I .3 9
1. 00
1.25
I . 50

BFW 92A
BFW92
MMCM91 3
I111C112222
MMCM2369
MMCM 2484
MMCM3960A
MWAII O
HIoIAIZD
MWAI30
HlrJA210
HWA220
MWA230
MWAli O
MWA320
MWA3)O

TUB ES
6K06
6LQ6/6JE6
6MJ 6/ 6LQ6/ 6JE6C
6LF6/6MM6
12BY7A
2E26
4x I 50A
4cX250B
4cX250R
4cXlOOA
4cXl50A / 8l21
4cXl50F /J / 8904
4cX1 500B / 8660
811A
6160
6939
6146
6146A
61468/8298
6 146W
6550A
8908
8950
4-400A
4-400C
572B/TI60L
7289
3-1000Z
3-500Z

$ 1.00
.7 9

14.l0
15. 65
15. 00
15.25
24.30

6 .92
7 .38
8 .08
7. 46
8 .08
8 .62
8 . 03
8 .62
9,23

$ 5 .00
6 .00
6 .00
5 .00
4 .00
4. 69

29. 99
45 . 00
69 .00

109.99
100.00
100.00
lOO. OO

20. 00
4. 69
7 .99
5 .00
5 .69
7 .95

12.00
8 .00
9.00
9 . 00

71 . 00
80.00
44.00
9 . 95

229.00
129. 99

UHF ! VHF RF POWER TRANS ISTORS
CD2867/2N6439
60 Wa tts ou t put
Reg . Pr ice $45.77
SALE PRICE $1 9. 99

1900 MHz to 2500 MH z DOWNCONVE RTERS
In tended for amateu r radi o use
Tu nab le from channe l 2 thru 6
34 dB ga i n 2.5 - 3 dB noise
Warranty for 6 mon t hs
Hodel HHR II with dish antenna
Complete Receiver and Power Suppl y
$225.00 (does not include coax)
4 foot Vagi antenna only
$39.99
Downconverter Kit - PCB and parts
$69. 95
Power Supply Ki t · Box, PCB and parts
$49. 99
Downcanve rter assembled
$79. 99
Power Supply assembled
$59. 99
Complete Ki t with Va gi antenna
$109. 99
REPLACEMENT PARTS
MRF901 s
MB0101
.001 Chip Caps
Power s uppl y PCB
Downconverter PCB

Bogner down converter, industrial version. 1
year guarantee $225.00

86 PIN MOTOROLA BUS EDGE CONNECTORS
Gol d plated contact s
Dual 43 /86 pin .1 56 spacing
Sol der tail for PCB $3.00 each

CONTINUOUS TONE BUZZERS
12 VOC $2.00 e ach

110 VAt MUFFIN FANS
New $11. 95 Used $5. 95

Pl -259 TERMINATI ON 52 Ohm 5 Watts
$1. 50 each

.". Reider Sef>/iC9-S99 plge 146

NO OROERS UNOER $1 0
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2822 North 32nd Street, #1 • Phoen ix, Arizona 85008 • Phon e 602-956-9423 ~"

ORDERING INSTRUCTI ONS
Check, money o rde r , or c redit ca rds

we lcome . (Maste rcha rge and VISA on ly)
No pers onal checks o r certi fied persona l
checks f or fo re ign count rys accepted.
Ho ne y orde r or cashiers check in U. S .
fu nds on ly . l e t ters of credit a re not
acceptab le.

Mini mum sh ippi ng by UPS is $2.35 wi th
insurance . Pl e ase al low ext ra sh ipping
cha rges for heavy o r long i tems .

Al l parts re turned due to cus tome r e rror
wi l l be s ubj e c t to a 15% res tock cha rge.

If we a re out o f an i tem ordered, we
will t ry to repl ace it with an equa l or
bette r pa rt un less you s pec i fy not to,
o r we will back order the i t em, o r
re f und you r mon e y.

PRI CES ARE SUB JEC T TO CHA NGE WIT HOUT
NOTI CE. Pri ces 5upe rs eade all prev ious ly
pub l ished. Some i t ems offered are
li mi ted to small quant ities and a re
subject to pri or sa le .

We now have a to l l f ree number but
we ask tha t i t be used for CHARGE ORDERS
ONLY. If you have any quest ions pl ease
us e ou r othe r number. We are open from
8:00 a .m. - 5:00 p.m . Monday th ru Satu rday .

Our toll free number for or de rs only
Is 800 -5 28- )611.

NEW RO TRON BIS CUIT FANS
Model BT2A 1 11 5 VAC
$12 .99 each

NEW& USED BCD SWITC HES
3 switch with e nd pla te s
New $8 .99
Us ed $6.95

"E555V TIMERS
39' each or 10/S3. 00

4/$1. 00

4"26

SPEAKE RS
99¢ e ach

MEDIUM LED's
Red 6/$ 1.00
Green 6/$ 1. 00

WATC M CRY STALS
$3. 00 eac h

8/$ 1.00
6/$ 1. 00
6/$1. 00
6/$ 1. 00
6/$1. 00

PLASTIC TO-3 SOCKETS

NEW 2 i nch ROUND
100 Ohm co ! I

MI CRO-MINI
32. 768 Hz

"EW G. E. OPTO COUPLERS
69' each o r 10/S5.00

Red
Clea r
Yell ow
Gre en
Amb e r

each
e ach
each
each
each
each

JUMBO LE D' S

VAC

$3.99
5.99
3 . 99
3 .99
5.00
5 .99

$28.00
38 .00
22 . 99
40 . 00
2. 00
5 .00
I. I 0
7 .00

10. 48

DOOR KNO B CA PS
470 p f @J 15 KV
Dual 500 pf @J 15 KV
680 pf @J 6 KV
800 pf @ 15 KV
1000 p f @J 20 KV
2700 p f @ 40 KV

ME PI 70 1000 PI V
2 .5 Amps 25¢ e ach o r
100/ SI 5. 00

HI GH VO LTAGE CAPS
420 MFD @J 400 VO C 0 R
600 MF D @J 400 voc
$6.99 each

fO RI N TA700 FAN S NEW
Model A303 40
230 VAC @J . 78 Amps
Wi l l a l so wor k on 11 5
S29 . 99 each

NEW DUAL CO LO N LED
69¢ each or
10 /$5. 00

2"60 97
2"61 66
2"6368
2"643 9
A21 0/MRF 51 7
BLY38
40280/2"4427
40281 /2" 3920
40282 /2") 927

s 2 . 50
3. 60

15.00
4. 60
8 .00
1. 57
5 .00
I .00
2.50
4.00

10. 00
2. 00

25 . 00
3 .00

10. 00
1. 60
1. 10
7 .00
1. 00
2.00

15. 00
8.00

15 . 00
4. 00
1.50
1. 00
4. 00
6. 00
8 .00

11. 00
5 .44

11. 60
20.00
5.00

14 . 00
10 . 00
8. 00

20. 00
40. 00
14. 00
50 .00
7. 00

10. 00
11. 00
13.00
14. 00
11. 00
20 . 00

2"2857J A"
2"2949
2"2947
2"2950
2" 3375
2"3553
2"381 8
2"3866
2"3866JA"
2"3866J A"TX
2"3925
2"3948
2"3 950
2"3959
2"3960JA"TX
2" 4072
2"4427
2"4429
2"4877
2"4959
2"4976
2"5070
2"5071
2"51 08
2"5109
2"5179
2"5583
2"5589
2"5 590
2"5591
2"5635
2"5636
2"5637
2"5641
2" 5643
2"5645
2"5842
2"5849
2"5942
2"5946
2"5862
2"6080
2"6081
2"6082
2"6083
2" 6084
2" 6095
2" 60 96

NO ORDERS UND ER $10

134 73 Magazine · February, 1981



OPERATIONAL FEATURES
l NSTANT FINGERTIP TUNING with the cercuteror-type "'t!y board
enables the opera to r to have instant access to any trequencv In
the LW, MW, SW, and FM bands, And the LCD digital frequency
display con f irms th e exact, crnr-tree !ligna! being received ,
AUTOMATIC SCANNING 0 1 the above bands. Continuous
scan ning 0' any desired port ion 01 the band is achieved by
setting the "L," and hL2" keys to define the range 10 be scanned.
The scanner can slop automatically on strong signals, Of It can
be done manually. MANUAL SEARCH Is similar to the manual
scan mode and is useful lor quick signal searc hing. The hUP"
and "DOW N" keys le t the tuner search for you. The " FAST" key
increases the search rate for last er signal oetecnoo. MEMORY
PRESETS. Six memory keys hotd desired stations lor inSlant
one-key tuning in any mode (AM, SSBICW , and FMj. and also. the
" L," and " Lz" keys can give you two more memory slots when
not used for scanning. OT H ER FEATURES: Local , normal , OX
sensitivity selector lor AM; SSBlCW compensator; 90 min. sleep
timer; AM Ant. Adjust.

A Enter Button
B Signal Streng th

Ind icator
C liqu id Crystal Display
o Memory Preset Buttons
E Antenna Ad ju stment

Dial

@)
F SSB/CW Compensator

G Execute Bar

H Manual Tuning Bultons

I Scan Button

J High/low limit Buttons

plus
$5.00
shipping$29995only

OJ

• Continuous Scanning of LW, MW, SW, & FM Bands
• Instant Fingertip Tuning-No More Knobs!
.6 Memories for Any Mode (AM,5 SB/CW, & FM)
• Dual PLL Frequency Synthesized-No Drilt!

Revolutionary
Direct Access Digital
Shortwave Scanner

A WHOLE NEW BR EED OF RA DIO IS HERE NOW! No Dille,
short wave receiver combines so many advanced feat ures for
both operating convenience ar'ld high performance as does the
new Sony ICF·2001. Once you have operated this e~citing new
radio. you 'll be spoiled forever! Direct access IUOIng eliminaTes
conventional lun ing knobs and dials wit h a convenient digital
keyboard and L iquid Crystal Display (LCD) lor acc urate Irequ en ­
cy readou t to w ith in 1 KH z. Instan t tingertip tuning. up to 8
memory presets, and conti nuous scanning features make m e
ICF·2001 the u tnrna ta in convenience.

Com pare the fOllowing features against any receiver currently
available and you will have 10 ag ree that the Sony ICF 2001 is the
best value in short wave recervers today,

DUAL PLL SYNTH ESIZER CI RCUITRY covers enti re 150 KHz to
29 ,999 MHz ba nd , PLL , ci rCuit has 100 KH z step whil e PLL2
handles 1 KHz step, both o f whic h are controlled by separate
quartz crystal oscillators lor precise. nCKlrift tuning DUAL CON,
VER SION SUPERH ETERODYN E circuitry assures superior AM
receptio n and high image rejection characteristics. The 10.7 MHz
IF of the FM band is utilized as the 2nd IF 01 the AM ba nd A new
type of crystal filter made especiall y for this purpose realizes
c learer reception than commOl'lly used ceramic fitters . ALL FET
FRONT END 1()4" high sensitivity and interference rejection. toter­
modulat ion, c ross modulation, and spurious interference are el·
lectiye ly rejected. FET RF AMP contri butes to superior image reo
recuoo. h igh sensi tiVity. and good signal to noise ratio. 80th
st rong and weak sta tio ns are rec ei ved w ith m inimal d is tortion.

EXTENDED SPECTRUM CONTINUOUS TUNING

SPECIFICATIO NS
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion
suoernerercovoe. SIG NAL CIRCUITRY: 4 IC ',s, 11 ser'e. 23
Transist ors , 16 Diodes. AUXI LIARY CIRCUITRY: 5 IC's, 1 LSI , 5
LEO's, 25 Transis to rs, 9 Diodes. FREQUENCY RANGE: FM
76-108 MHz: AM t 5O·29.999 KH z. INTERMEDIATE FREQUENCY:
FM 10.7 MHz.; AM 1$166.35 MHZ., 2nd 10.7 MHz. ANTENNAS: FM
telescopic, ex t . ant . tsemrnal: AM telescopic . built-In lerrite bar,
ext. ant. term inal. POW ER: 4.5 VDCl l20 VAC DIMENSIONS: 12 \10
Nil X 2'10 (H) X 6"'- (0). WEIGHT: 3 lb. 15 OZ. 11.8 kg)
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$l• .SO

18.S0

50<: Ex!>

56.50

19.95
~ E5S C/Io SE

ACCESSORIES

117 Y/IoC ... n V/loC
T. ....I0<....,

$1.35
'9Y 8.1I"'~ No' Inc lu ~.d

Cu,"'", H igh l",pacI
N _ C_ oofth II....,.
~__ /Io. _ ln . .... ...
,~

$3. 95

WITH CA~ENOAR

/IoNO NOX - CIRCUIT

ULTRASONIC RELAY KIT

l,m,t 20 pel customer

TO·3 p.e. BOARD HEATSINK
Perfect tor power trans istors. o r 309
a nd 340K ser ies vol ta g e reg u lalors .

3/1 .10

$ed4( 'Pu«h..t
2N3IOII

11 5W NPN P OWER TRANS ISTOR TO -3
Mo sf popolar translllor lor power
supplies, a ud,o a m ps. s ""lchlng. etc

Optional e nt ry de lsy a n d Ala lm T ,meoul
C irc u it w ill source o r s m k up 10 200 M A

OC

InVIs ib le Beam Wor kS t"e A PhOto
ElectrIC Eye . CO MPL ETE I(IT AIIP a rt s&
PC Board Use Up To 25 Ft Apart

$21.50

THE PERFECT TRANSF ORMER
11 7VAC pnmary I2VAC second a ry@2OOm a
Grea t 10' a ll you. C MOS. Of low power TTL t
p ro jects. PC board mount O"Il E'"

99C ... 31$2.50 K " II It 0.1
S IZe, t 5" W . 1.25" 0 • 1 2S" H

:11 1.00

'"JII.OO
111.00

.rs

"""M
.,~

111 .00
.00

"."
.00

1.10

"
~

e

tee SE-01 Sound Efleets Kil .. a complete " ft. all \'OU"""" 10 build t
a p<ogrammab" .auM efleets moe,,,ne e 'alpl a t>a"e'Y aM t
speaker Our kll rS designed ' 0 reali, ..ng aut lhe T11647T SolIM
Cnlp Only lhe SE.oI p'Ov'deS you ...,Ih additional ' ''c uII' y tN'"
'oclud... a PULSE GENEII ",r OR, MUI OSCI ~LATOR and
CO MPAFUTOII 10 ma~e more com ple x sou nds a snap We he lp t
you In t"" ld"'9 Ihe k,t wilh a clear, easy·lo· fotlow coostruchon
manual and "'e SIIOw you how to eas,ly p,og,am the unll OIlier
deale's w,lI sell you llIe c r"por a "' .,e of Pllff, bul you a'. On you' t
own 10 dO ltle masl d,n,cu" patt """ene," l<>unds'W,lll.n a SIIOrI
I,me all.,.,. you build the SE-{ll you can eaSIly c ' eale GUM Ioob.
E1o. ploaiooM. Spaca Sounds. SI..m T,.,... and much more We
III... k lhe 6ullo>t SE -{II IS Itle t:>esl deal on the ml" .'" t>ul dOn'Ios' t
Id, aSk lhe 15.000 bappy SE-{ll o_s'

Complele Kfl W,lh Qual"y Plale<! PC 600rd
(~ess balle,y & speake"

Sound Effects Kit
•

Duol LMJ80 ."peco ...
PNP Po.... TO-2:IO ..
5<I"" i l ,.~ Oot. 2!lOV 4.0

sano i'i•• 0.'. 600V
. " RC/Io

T,__,", ''''''' In
w; __oo---

PARTS
(CJl.JOO61 x_ hray
«JfN 6/10 TRII'C TO­
,~.....
PLL CMOS
Quad Com~a'o''''
t<,g~ F",g. NPI'< TO·92 . . ,
NPN GO<1e,ol p,,, pose .. ,
e . ,/Grap" O".e' ...,""*",,
12V '" Fl••'''' ..•..
SV ,'" Flegu.''''
5Y ili A~ TO-S tt<.. . )

TItftIP Tr_ucao "'Opea,-<
PU.T .. _
OplO I_tor ...",",","

ZULU II CLOCK KIT
X-RATED!

AUTONAN CLOCK KIT
16.95

. 12 Hr Formal

• 6 D'9,t W' LEO ReaOOuts
• Q uam XTAl Timl!base
• Ala rm & Snoo.ze OphOns
• NOis e Fille n n g
• EaSy Assem b ly . 12 VD C
. 4 5/8"' • 3" • 1 1/2"
• All Part s '

~"3n

TIP·:lQ

'"'"

* CAL L O R W R I T E T ODA Y FOR FREE CATALO G * tNO C.O D
, • ADD 5% FOR S HIP PING• 0

SEND CHECK, M O. O R • O RDE RS UNDER $10 ADD• ,
C RED IT C ARD . , 75 HAN DLING t• TEX RES ADD 5.... TAX• PHONE O RDERS AC C EPT ED C
O N VlSAtMAST ER C HA RG E O NlV , • FOREIG N O ROERS fEXCEPT

(21") 218-3553 • C ANAD A} ADO t~ (2O'Iro FOR t5 AIRMA IU

OE 9T - 2
~<

,.­
RC/Io 4043lI
L..Sl1

<­
LN:l302
asc lUI
Iol PS /10 20
n .oo
1112,­
n _
~m,

w­,.,

I ·TII'" VIol. UE " .. ' .... <;0_" aM I'oo<In qu.."v l"al<<lG·,O PC eo.<<to
. '~ poo."',""

I-Til'" C"'RE IN DES IGN, E"vA..~",~I.' ~.'ge op.m layo",
x-CE LL EN CE IN IDEAS, 5 ve." 01 ~"" 'g"ll<! p' o~uc15 10' TI,e .",ateu, .. ~,o

"'., kel
X-CEltEN CE IN INSTRUCTIQflS , Cift., "_by-""" In,"octo"", "" ,n

Q<,>;>I,'V ,,,,,."al""'" aM "'''-'.',c
I ·TR'"H"'TURES,n _ . n.......-. a C>O<O.. . .. ,'hSO ....... _u,es ..
"y PO"'''

• UM 01'"". on ..,_ 12 V/loC '" 12 'I De
• Oro board OUARTz lTlol. TlNEB/IoSE "'_, /IoC _"" c.. be....,· "U_'" e /loTTER' e/loCK UP'
• Re~ ,""' :u NOUII TINE ..d ) l 0/10' CIol.ENOM
• Un_ NOI " CIII CUIT act........._Is.<Ito a h-'ap_ «I.., '100

.... . 10< . ........... Or ' h.,- eM bo tu, on con' _",
• W","" u..., moo,l. ,••OOulO blan '9M'on .. 0 "
• Spec l.1NOIsE SUPPllf SSION . nd b.lle'y ,e , ,,,..1""cu ',"
• 8r i9hl \.",1" lfD', 000.. Mur. "'lOU'••nd ",cond,

Toy.

<......

SS.9S

AY 3-891 0 PROGRAMMABLE SO UNO GENERATOR

T~e AVJ.80 t Oos a <10 p'n lSI chip ", ,' h Ih'ee QSC.lla'ors. th'ee
.mpl'tude conlrOb. p<OQremmable nr>ose gene..alor , Illree
m" e~. an envelope ll"f'I'ator. and Ihr.. 0//10 con~.,.. Iha'
are cont.OIIed by 8 BIT WOPOS No e.'eo-"", POlS or caps
requued Til,. ch.p I\OO*.IICI 10 a n 8 bol moe'DP'oceslOr eh'p or
Bu.. (8060, Z80. 6800 ere I can De IOrtw9re conlrolled to
prOduce . 'moot a ny sound II ...ill plmy Ih' e<! nole c t>OldS. ma ke
ba ngs , ",h ISlle s , Slfe n! . QunshOlS, e1o. ploslons , bl""I" "'hmes.
or grunlS In add ition , II ~ as p 'ov'Slons 10 coolrol lIS own
me mory C ~I p$ wllh Iwo 10 POrlS. The c h ip req u" .... ' SV@
75ma and . s ta nda'd TT~ cloc k QSClllalor A " uly !,,",,&d,ble
ci' c UII

12.85 Wl8as 'c Spec Sheet (.. pages)
60 pa9fl manua l Wit h 5- 100 IO, .,.nlCe Inslrucf ,ons a n d
_eral program m ,n g e.amples, $3.00 exlr.

P ro lec l yo u I e xpe n s,.e equ,pme n t h o m o .ervol1age
co nd ,llo n,. Every co mpul e< sho"ld ha ve one ' Work. wilh any
lused OC powltr oource f, om 10 10 2fl .olts up 10 25 amps.

SMA~~, SING~~, HYBRID IC AN O COMPO NENTS FIT ON A
2" .3" PC60ARO (I NC~UOEDl RUNSON 12VOC GREAT
FOR ANY PROJECT THAT NEEOS AN INEXPENSIVE AMP
~ESS THAN 3'lIo THO (!!IS WAnS covecnece WITH SE­
01 SOU fofO KIT

(Basfe Kit)
Does r>of ''''''ude ,pe,......
,...,Ic"". or 2708 ROU

Super Value Power Transformer
Well made. open fla lran,lorme< Wllh mount"'9 .... Bu'ld.
·5.nd . 12 supply ,th '''''pen$OVll Pi"S FfM ICfoem.IticI 01
........ da1.lg .... PrIn'oIry l 11VAC_ SEC" 15VAC@ 5A SEC
n 15 VAC@.5A SEC U 8VAC @l 2 5A $2.95

Olto.lt , .E1· 0 00,

The Greatest Breakthrouah
In Electronic Music Everl
I

.",. The
Super Music

Maker
REVISI ON 2

S%.t.9S

7 Watt Audio Amp Kit

Wallplull Tr.nalormer
(Fo r o peration o n 117VA C h o u se vo ltage )

OPTIONAL ACCESSORIES
DIP Swlldton One 8 pos.. One 5 po$ 2.oo/s.t

(Can be ctIl'Kt1y solderwd 10 PC 60. to access tunes)

Rot¥}' Swltehef; Two 5 po$i lion 2.OOISet
(For ......ole wmnll lO PC ed. to ltCCe$$ lu nes l

Allra-cllve Black P1aslle Cue

t
t
t
t
t____4_. ~_. _

t
t
t Ovenroltage Protection Kit

t
t

t
t
t
t
t
t

Now you carl play hund,eKls 01songs usmg the Bullet Supe r
MUllc Make. . The un il lulu... • . In'ol l. faclory
programmed microproc...or Ie tnat comes with 20 pre-

t
p rogrammed short tooee By adding Ihe addi tional PROMS
(2708's) the system can be expa nded to play up to 1000
nol• • per PROM. J ust thInk a compac t e!ll(;\'onic

t
instru ment l!'la! w ill play dozens, hundreds or even
thousand. 0 1 s.e\ections of rnllSlC The k It comes wIth all
ele<;tronie com~t. (len lhe PROM). and a drilled.
plaled and screened PC Board ....hlCh meas ures 4" x 4%"

t The 7 . all ampl if ier section is On lhe same PC board and
drives an 8 ohm speaker (not inc luded). I rom a wh isper to
ea. sp liUing volume, Since Ihe umt work s on 12 VDC or 12

t VAC', vehic le or portable ooeration is possIble What do
you gallo, $24.951 Ey.rylhlng but • • peaker, Iran.lormer.
c a M , . wilches. a n d PROM. Add ll iona l 2708 a lbums

t conlainong popula r t u nes a fe available lor $15.00 e ach o r
you can p rog ram your o wn PROMS using intor ma tion
p rOVided w ltn the kll Instructions Lists o f available PROM

t albums a re a va ilable on request (No/e. Un" pla ys
e/ecrromc mus.c one nOle a t a r" "e.•' ,s nOI POSS'bleloplay
cr.ords Of a m elody w,th r.armony s,mu lraneousty.)

t .Envelo pe con tro l g ives decay to notes,
* "Ne xl lune" lealure allows sequential playi ng o f a ll songst .On board rnvertee all o ws single vo ltage (+12) o pe ra tio n,

t
t
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Di. pll Y
Time but<

Tlot CI-90 is Ilw ....... >'C1'QIJ1c. fu'_ ~ed """",.,. ..lUIabie for '""

lhaa$JOO.OO' AdY.DCC<I dot"" "'.urn ,nclllde;, 1Itr... HlKtable~ ti_
..... d1J1U, "Ie ,ndlCMof IIId • "niquoe cIiopl.y hold f\I_ ......h boIdIII ....
displayed count alter .... inpu' ..",at is mnovecl A ..... I IOmH, TCXO lime
buc is used ",hi<h enable' ...y . e ro bcat cahbro lion ched. &p,ns, WW V,

Optiona lly. In in,emal niea<!bluelY pack, . "l.mlilime bo.•• 'npu' and Miet<>
po"'.' hiJh ...b lli" cry".1 o•• n time ba,e ..... I Vlil lhle, T he CI-\IO.
pert"onnlnce you can coun, ..

9 DIGITS 600 MHz $129 95
SPECIF IC ATIO NS< WIRED
R&nte iO H. ",,600 MH,
Sca.itJ...,y u..IbatlIO M V "" 1Y.l MH.

Lna tha.m 50 MV 10 SOO MH ,
RnoIutioIII: 0 I Hz ( 10 MH, f_I

1,0 H. (60 MH, ,...,.)
10.0 H. (600 MH.......,
9 diJi lS 0 ...·· UD
S'andard- lO.OOO mH.. l.0 ppm 2Q.4Q· C.
Optional M icfO. l"""e, ""....0 ,1 ppm~C
s.- I~ VAC (0. 250 ....

~
(f"_''"'~__ .',..,n .,h.._ .... . ...- ,.. .,..... ,"' - ,..
... , ~,.. _ · ..c
.._ " ,,",.., I B '
"" I .., ...._ .. 0-_.... .. .,,._--- .. .,

7 DIGITS 525 MHz
S P EC i fICATIONS;

Range; 20 H. 10525 MHz
Sen.ili¥ ilY' Less Ih.n SO MV '" ISO MHz

Le.. 1han ISO MV w 500 MHz
R.eoolUllOft 1.0 Hz IS MHr ..,1

100 H, (SO MH' )
100,0 HI (SOO MHr r_)
7 <till" 0.- LED
1.0 _ TCX020-40' C

12 VAC (II 250 "'.

$99~IRED
The CT·~O break. the pri<:e barrier 01\ lab qualily frequency '''''n' . ...

Deb... fU lure• •uch as; Ihree freq ""ncy range. - each "" ,h pre- amplification,
du.al ..IKUhle p te time.. and pl. a.:U¥ily indication mak. measure"",..... a
__ Tile~ frequency ...... enables you W IICaIrately me....re .,pal.
frOIII .lOd.. lh", UHF ....u.1 .0 _ a«Wacy-~. ,0001'-" The CT-1O iI

the .......... SO aD your _u.ureme" .... ill the field. lab or II.... ohad

PRICES;
CI-70 ", ired, I year anty
CT·~O Ki~ 9Odo.y paru ar.
~,

AC-I AC -.!apter
IP-I Nicad pad + AC
~/charae<

8.9S
] ,95

12,9S

• • Ol •

, "-- . 7 DIGITS 500 MHz $79~WIRED

DlSpl. Y'
Time ba,,",
Po_~

PRICE S:
MINI- IOO ...,red.. I )"Car
OI''''_y $79 9S
MINI- IOO K: ;~ 90 do.y part
....rranty 59 ,9S
AC· Z Ac .d.peer for MINI_
100 ], 9S
BP·Z Nicod p.ck and AC
-.!apter/ char••, 12 9S

Here' . a Jo.ody. ..._a1~ ...-..... _ P'O"idn _ """"'lU
fi...<uc_ .. u _Ioe¥_ price. The MINI- lOll don'''1 ba.... tho hoIl

frcquctocy ....... or iIIfNI~ ....a1__ ""lid '" ,,~ price ..... '"' toI,
lOr louie RF . i",a1 ......uremenlS, ,I..-n·, be bu~ A.:o:u"..e rneuuremcnu
<:an be made fro", I MHI . 11 1"" .... y up ",SOIl MHI ..." h u cellenl ..ns,I"'ily
l/troo&llOliI lite range, and ,"" two ,",. I,me. leI you ..Iecl I"" re.olulion
de.ir.d Add the nicad pad option and I"" 104 INI- 100 m..... an .... a1 addition
10 J'<>W' cool boa (or 0< i,.... I>e\cf · frequ<'ncy ,"""ks and "'pain.

S PECIFIC ATIONS:
IWIfe: I MHI W 500 MHI
Scna,ti"t)" Le.. Ihan 2S MV
Reoolutiol'< 100 HI Islow .",el

1,0 KHz If.., pIe)
7 d,. ill. 0.• " LED
20 ppm 2O-- 4O' C
S VDC lit' 200 mil

I IS9.9S

10 Me",hm.. DCl AC ¥oIu
10 , I 'll, bW< DC WIlli
• 'C r:elb

O,luA 10 2,0 Ampo. 5 ran...
0, I ohm. 10 20 M.~m.. 6 ranI'"

PRICES;
CT-SO ...,ted, lye., "''''11111)'
CT·SO Kil 90 <illy parco
"'&rTanly
RA·I. _..,_ adlJllH kit
RA- I _ and _ ..........
mod (..nd copy 01 _"'~..

"'""""" lIeI

"" nt
Rn i ""..
Inpu,

~""~
Aceuracy

"-

S PECIF ICATIO NS:
OOACvoIu: 100 yV ", 1 KV. S .......
DaAC

$159 ~IRED

1lw DM -100 off.,.. I""ot-oon.! Q'OaIot¥ porrlormanor hotobo<... P''' ~

,... os """~. l6 J ,Hn............ """ ~ ",..,.,. 011 ~ II'l •

....... ~ y to .... ro.mar M.-.renwoa Ole d,opla~...J larl/< JI',
.!tall. \'l ,n. h LED rndou h .u<om~ """mal pI.."", I, . "to'r.....
1'" 1." ,,,. """""n•• ,nJl< lnJ"".,.load "'".."''''''' up '0IlSOvoh.".. til
r,non, "'.~ inll" .'"u.ll~ jlOO/' p" '"fI The DM·100 \o.x>l. ' ll"'" • h.ndo"m"
j " h1...-k. ru.."t "' 85 <_ ... ,tIl " .............. r," .... I>I••ill ....,1m. ke. ll.n
,J.a1 aJ.l" ..... '0..,¥ . hop. ,

79.95
US

DIGITAL MULTIMETER $99 ~IRED

S PECIF ICAT IO NS;
Ran,e; 20 H r W 600 104 HI TheCT-SO i•••erlllile I.b "" ""h counter Ibat ...ilI me..ure up t0 600 MHI
SensitiviW Le•• Ihan 2S m. to 150 MHI ...,tIl8 dipl precision. And oneolito be.. (elllure. i. tho Ro«'¥. Freq""""y

Le. thaa ISO 111¥ to 600 MHI AdapIc'. which "' '''' tho cr.SO inti> • <tilltal <eadour for y re<:ci¥.., n...
: OOOH~~~~I';~, ~t;' e;-lily.~rorany tee...... and • .,mpIe e' _ lO tho
S diJi" O.• " LED tece........ \ FO .. lllltltlll red ""IlK, Addrnatho tece,_adaplcr MI llO
2,0 PI"" JO.40"C w. y 11111111 lhe 01 tho CT-50. tho -.iapu-r cu be coe.eruealiy
110 VAC 0If I 2 VDC .... ilched ... 0If 01[ T"" cr-so• • COIItIler WI can *Orl double-dilly'

8 DIGITS 600 MHz

PRI CE S;
DM-1OO ......,,1 ~......-y

D M-100 xu, 90 d.y paru
... . rr. nly
AC-l. AC ad.p""
IP- ] . Nicod pack +AC
adap<HIcbar..r
Mp·l. ..... kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

FOif hlah resolution audIo m...ure.....nlS, mulhpl;e.
UPin frO<lu.""y

• Grel' for Pl tonn
• Multiplie. by 10 0< 100
• om H. rnolulion'

12995 Kit

T..le s<:opoc whop ....._ . BNe pi"' , ......• .................. I 7,95
H'&II impod prot>c. h"" ioadJ , 1S9'
low p prot>c. for .udio me,,,"emenll , . . .. IS ,9S
Dir.", probe, ••neta l """""e U.I" , •... , , I2,9'
Till blil for CT10. 90. MIN I·I OO ) ,9S
Color bu... calibr.tion unil "lib..,.. COIlnt. r
.apin" colrw TV ..an.l . . . . • •.. . U95

f ... m~-...nll .."..-h w.-n ".....1. h om 10 '0 I .OC'(I
MH, Sm. 11 ''''. I",,,,..<d h plu.. tr,,"f,,,m~r- 'nduJ.d.

• F lat 2S db . ain
• BNC Conn..","
• G rell for .." Ili... RF with pick-up loop

U -4 .95 Kil $4• .9S Wired

rilmsey eleLlmniL"5. inL• ..,. 53
2575 Bai rd Rd. Penf iel d. NY 14526 ." 62

PHONE ORDERS
C A LL 716-586-3950

11 " '1'- - - -
.....'..... " 9"' ...~_ __ ' 0 d G" ' ........_ ...

...... . , - - !.. ' .'.~ , "'-""
,•••·G G_G. ,-.._ .. , ' O O <G ', ( 00 . ...
U 0,_ .•••_ . " 0 GOld " 10 •..·_ ... G... , 'Go
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We're first
with the best:"

RegencY~1 M400
L isl poce $379.95/C E pri ce 5259 .00
30 CIt.nto.' 8 Syn.he. lz.d 8 5.",i_ a••r clt
D i g itel c'oc. 8 Digil.,lirrt.r • MfOO .trUn g
Se.rch/Slor. e Priority CIt.n... ' • AC/DC
Frequency range: 30-50, 14 4·174. 440-512 MH z.
The new Regency M400 is a com pact programma~e
FM mon itor receive- tor use at home oron the ro ad ,

OTHER REGENCY' SCANNERS
N£W!Rl 040 ,$t69,00
Touch K100 . . . . . 5199.00
Touch Ml 00 .•...•.• . $199.00

NEW! Telephone Products
Electra's cordleM F.eedom Phone does ll'ierytning

llt\ ordinary pho....doesand more. aecacee ~ ecoeciess,
you can take It e"YWhere, Inside or outsldtt-OIl lhe
patIO, by t he POOl. in the gar8Qe. in Iheworkshop.,even
ne~t door atlhe neighool',.

Model FF·500 haspushbullOn diahng, Rechargeable
ni·cad battertee included, Battery low Iighl. Se<:ure
leatu'e. Telescopic antenna, Your cost is $179.00.
Model FF·1500 has the same features as tne FF-5OQ
but atso includell a Charger/cradle thaI allows the
phontt', handsel to be recharged away Irom the base
statIOn. Your cost for this cordless phone;lI 5199.00.
1lIe model FF·3OQO has a~ the standard teetwee
(excepl cha,ger/cradlel plus inlerchangeable leleacop­
it.nd rubber <lucky antenna. Red..lleature. Beh clip,
CarrylOO case. G'eater raflg8 , Your cost III 5229.00.

World Scanner Association'"
The WORLD SCANNER ASSOCIATION is sponsored

as a P<,lbhC service by Communlcetlons E I.ctronlc.~

When you join, you·1I receive a one-year membersh ip
and our quanerly newslette r wilh scanner news and
le atu res You'll also gel a wallet 10. card. an OUiclal
WSA Membersh,p Cefl iliCate, and more. FREE classi·
lied ads tor members so you call contact othe< acanne<
(MnelS when you want to sell or buy a scanne<, FREE
membershIp In th. WS'" Buyef. Co-op. Your ec-ce
membership will allow you to get special discounts on
scanners and scanner relaled products. S,1lCO In" WSA
Buyer's Co-OP g'ves you group purchasing POWer, you
Cillleasily pay lor your memberShip dues the t,,"lime
you make e Co-op purchase. To JOIn, send $1 2.00
(52000 outside U.S.A.jlor your membersh,p mete<ials.

BUY WITH CONFIDENCE
To lIl'e ' the f••••• ' de"_r., fran> C. 01any scanner,send
or phone you' 0"''' ' d"eclly 10 OU, SCanne, Distribution
Cerlte'." Be su,e to calculate your pflce using meCE prICes
In thIS ad. MlChogan 'es..:lant. plea.. add 4"" lilies t....,
Wfllle<l PU,Chase orders ar.. acc9llle<l IrO'" approved gov­
emme'" 8Qenc_ end most wei <ale<! hrms ... too-,
, ."':harge tOfnel 30 "'1I1l\1 All ar.. subject 10 .val'"
boIoty. All ...... 0f'I 1rX..__ ar. I Pnoea. t_1 end
'P8QIocationa ••" subject to change *'lhout IIobc., Out 01
stOCk dems _be placed onbackOfOef automalocally unIMs
CEII ,nSlrUCled d,I1""..,lIy MOlIl llfoduets lhal _ ..II "".e
a manutac!u,e(1 warranty. F,ee cop,es ot warranties on
lhese product, are avarlable or><>r 10 purchase by *rihng to
CEoInternationalorders are inv,ted * ,In • 520.00 surct\a,ge
10' special handl,"g in addition to shipping chargas, All
shipments are F,O.8. Ann Arbor, M'Ch'll an. No COD's
please. Non,cemtied and loreign check, require tive weeks
bank clea'ance,

Mail orders to: Communic.tion . Elect t o n ic . ;"
Box 1002, Ann Arbor. M ,c hlgan 4 81 06 U.S.A. Add
56.00 per scanner Of phone product lor U.P.S.
ground shipping, or $ 12.00 lor teste r U,P.S. air
shipp'ng t o some locations, II you have a Master
Charge or Visa card, you may call anytime and
place a credu card order. Order IoU tree in the U,S.A.
600-52 1-44 14. If you are outside the U.S. or in
M ich igan, d ia l 313-994'4 44 4. De aler In q ui r i e s
invite d , All or de r line s at Com m unications
Electronics · are stalled 24 hou,s.
W SA,- Scanner D,stribution Cen ler" and CE logOll are
trademarks ot Communications EleclroniCs."
tBearcat and Freedom Phone ale lederally "'Il,stered
trademarks at Electra Company, e Division 01 Masco
Corporation of Indlilna.
l Regency lSaledefelly registered trademarl<.ol Regency
Eleelronics Inc.
Copyrigh t "1981 Co mmullicet ions Elect ron ic . -

NEW!
Bearc.at

, eo

NEW! Beareat> 160
List price 5279.95/C E price $189 .00
HI Ch. ..n.l• • 3 Send• • AC only' Prio,itr
Duel Sc.n Sp.ed• • Direct Chenn.'Acc•••
Frequency range: 32·50, 144-174, 440-5 12 MHz.
Would you behe~e" .lhe Bearcal160 is the feast
exp ensive BearCal crvsieuees scanner.

Th is scanner present s a new dimension in
scanning form and function. Lo ok at the smooth
keyboard . No buttons to pUr'ICh. No knobs to turn.
teste a d, Iing er'l ip pad s provide conlrol 01 all
scannir>g operations. includIng On/Off, Volume
al'lCl Squelch. The Bearcal 160fealures 16 -channe l
monitoring 0 1the most papular publiC service
bands. And to locale more 01 wnet you're listening
lor , Elec tra introduces another operatlO~conven­
ience: M anual Search. Used wilh AutomatIC Search
it simplifIes seeking and finding u nknown bu t ectfve
frequenc ies , 0 1course the Bearcal 16 0 incorpo­
ral es other advance d Bearcaf features such as
Prio ri ty, Direct Channel Access, Dual Scan Spee ds,
AUlomatic Channei Lockou t, Scan Delay and
Au~ilia ry. All t his performance in sleek. cooremco­
rary styling. And at a price 50 low, It asfounds even us!

Bearcat" 5
lIsr prlC. $129.95/CE pn c. ' M .OO
8 Cry.fel Cloannel• • " .....,• • AC o ..tr
F.equency rang• .- 33-50. 14$·114. 4SO-S08 MHz
The Bearcal 5 IS a vatue-packed crystal SC8fl1ler buill tor
the scanmng p.rofessionai - at a priCe the tirst-!Ime
buyer can alford. Individual lockout swilches.

Bearcatl!l Four-Six ThinScan'"
List pr ice $1 79.95/CE pri c. ' 114.00
Fr9quency rang9' 33,47, 152-164, 450-508 MHz
The incredible, new Bearcat Four-Six Thin Scan· Is li ke
havinll an inlormation cenler In your pocket. Th>s three
band. 6 chan....lcrystal conlrolled scanner has palented
Track Tuning on UHF. Scan Delayand Channel Locl<out
Measurll$ 2"" x 6~. x 1: Includesrullbefduckyelltenna,
Order crystalll tor each chanlleL Made in Japan.

NEW! Fanon Slimline 6·HLU
Lisl pnce $169.95ICE pric . ' 109.00
..._ co.,S-chen...' , '-N"" .c.n_rl
The new Fenon Slimllne 6·HLU gives you six channels
of crystal controlled excitement. Uniq ue Aul omatic
Peak Tun inll Circu it adjusts the recel~er trent end lor
maximum sensi tivit y ac ross the entire UHF band . Indi­
vidual channel lockout sw,tchas. Frequency rengEl 30-50,
146-115 and 450-51 2 MHz. Size2'1< ~6 '1. x 1:" Includes
rubber ducky antenna. Ordttr crystal ce,tIIicatea loreach
channel. Made In Japan.

NEW! Fanon Slimline 6·HL
LISt pnce 51 49,95/CE pric. ' 99.00lJ-C""'_' pertorm.toe••f e-c".,,_' eo.~
Frequency range. 30-5a 146·175 MHz
II you dOll', need the UHF band, Ile t l his model and save
money. same hIgh performance and features as the
model HLU wllhoul the UH F band, Order c,yslal certur­
cates tor each channel. Made in Japan,

FANON SCANNER ACCESSOR'ES
SC ". ...·tl MoDI'. Adapter/8lJrtery Charge< ... $49.00
CHIHi ...C ...dapte./8lJnery Charge. .... , 515.00
CAT-6 ca".,.ng cas. tor Fanon w/Belt Clip . 515.00
AUC·3 Auto IoonW adapte,/8lJrtery Ct\arger 515.00

OTHER SCANNER ACCESSORIES
SPSO AI; .....pt., . 59.00
SPS1 Sa1l....,. Charger 5900
SP58 CarryJng Case lor a.srcal 4-6 Th,nScan- 512.00
F&E Frequency O"ectory'Of EaSlern U.S.A . . 512.00
f B·W F,equency O"eclory tor Western U.S...., ... 512.00
FFO Fe<J,."a' FrequerlCY O"ectory for U.S-"- . • •• , . 5 t 2.00
& 4 1,2 V AM NI·Cad's lor Th inSCan" and Fanon ,.,59.00
A·1 35cc C,yslal certificate ""., , . . ,53.00
Add 53.00 S~IPlllng for allaccessoriesorderedal thesamel lme.

'NCREASEDPERFORMANCEANTENNAS
If you wllnt l htt utmost ,n performance trom your
scanner, It IS.lIsential tl'latyou use an externalanlenna.
We have six base and mobil. anlennas lIP9'Citocalty
de''9ned IOf recelVlll\l 811 I)ands. Order s ...eo IS a
fI'\iIllnet mount mob<le antenna. Order ....6 1 IS a outter
clip mobile enlenna. Order s ...62 IS a lrunk-Ilp mobile
antenne, Order . ...63 ill • "" ,nch hole mount. Order
• A64 isa '* ,nch snap-in mount, lind . A10 II In all band
base stallon antenna. All entennes are 535,00 and
$300 for UPS Snipping In the continental UnIted States

TEST ANY SCANNER
Tesl any .csnner pur<:nased t' om Commun lcatlon l
Electronic. " lor 31 daysbelore you deCIde to k....p it, It tor
any reason 'fOIl ••e rlOI completely sallSha<l, return it In
orig,~ cQlld,IIOfl * " h all P'ln, in 31 daYll. 'or e prompl
.efund (Ie.. ,hlJlOOnglhand."O CIlarges and _ta cred'tsl,

Bearcat" 220
L Ist price S41995/C E price 526 9 .00
Aircr.U .nd public . . ....Ie. mo..llor. Frequency
range 32·50, 118- 136 AM. I H ·174. 4200512 MHz.
The Bearcal 220 is one SCanner whIch can mc mtor all
P<,lb liCservice bands ptus tne eXc iting AMaircraft band
channels, UP to twen ty traquencte s may be scanned OIl
the same t ime. Ove rseas customers should order the
Bearca t 220 FB OIl $34900 each . ThiS model IS I,ke a
Bearca t 220. bul designed to r internalional operalion
wilh 220 V ACl12 V DC pow er supply and 66-88 M Hz
low band coverage InSlead of 32·50 MHz,

NEW15D·Channel Bearcal3DD

Communications Electronics: t he
world's larges t d istributor of radio scan­
ners. welcomes the add ition 01 the Fano n
SCMA·6 accessory 10 our product line.
This usefu l accessory mounts in your car
and makes you r Fanen Slimline scanner
work like a h ig h pr iced mobile rece iver.

A new product made by Electra, th e
Freedom Phone'''' is now available from CEo
Th is is the ultimate cordless ex tent ion
ph one that can make and take you r ca lls.

We give you excenent service because CE
d istributes m ore scanners worldwide than
anyone else. Our warehouse facilities are
equipped 10 process th ousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal­
lati ons. Most items are in stock for quick
shipment, so order today from eEl

Bearcat~300
The Ultima'e S,nfhe.lzed Scenner!
List p nce $5 19. 95/C E pri ce 53 2 9 .00
.....nd. 50 Ch.nne' • Se",ice 'ee,ch • No­
cry••e' .~nn.,. • All Ai,c,." .nd Public
Se,.,lce bend• . • P,lorltr Cltenne' • AC/DC
Bands ' 32-50, 118-136 AM, 144·174, 4 2 1·5 12 MHz.
The new Bearcal 300 1$ the most advanced auto­
matic scanning radio thai has ever been Offered to
the pub lic . Th e Bearcal 300 uses a brighl green
fluorescent d ig ita l d isplay, so if' s idea l to r mobile
applicat ions. The Bearca l 300 now has these
added fea tures: Service Sea rc h, Display Intensity
Control. Ho ld Searc h and Resume Search keys.
Sepa rate Band k eys 10 permit lock·in/Iock-ou l 01
any eaoc rc r more ellicien f se rvice search.

Bearcat" 250
Lisf cece $4 19.95 /C E price 5 2 6 9 .00
50 Chenn.'• • Cry.t."••• • S.e,clt••
S'or•• • Race"•• Digll4l1 c/oc•• AC/DC
Prio,ify CIt.nne' • 3-S.nd • Count F...u,• .
Frequency range 32·50, 146-174, 420·5 12 MHz
The Bu re-at 250 performs any scannIng hm Clion you
Could poSSIbly want. With push bullon ease you can
program up to 50 channelS lor auto manc monitoring
Ove" se as customers should ord er the &Iarcat 250FB
at $34900 each, Th" model IS li ke a Bearcat 250. bul
desill ....d for Internalional operation WIth 220 VACt12 V
DC pOWttr supply and 66·88 ~ Hz low bend COlteralltt
instead 01 32·50 ~Hz

NEW! Bearcat'" 21 OXL
List price $31 9.95/C E p ric e 5 209.00
18 Cloa.._ ' • • 3 ....n • C.,..,.II••• •AC/DC
Frequency ,arlge: 32·50. 1,f4·' 74. 42 1-5 12 MHz
The 139arcal 21O)(L scannlnll reeo is the second gener­
alion scanner that replaces tbe popular B9arcat 21 0
and 211. It has almost twice the scan nlOg capaci ty ot
l he Bearcal 2 tO with 18 channels piUS dual scannlOg
speeds and a brigt'll green f1uoreSCttnt d,splay. Auto"
ma t iC search t,nds new trequencles. Features scan
delay. slOgle anlenna. patented track hm""Il and more'

Save on
Scanners!
NEW Product!
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I<HIIT·IIIlOCI ,. 1Cl~;'-""1ffltin .1 ..1Ofl ill .Ol~ it>d"." Tl>t
... ,_•• PlIIe.si _Id. *ith III _"" IIolllllwO<lftflI ..._, bothlop .....
bon_ ......... TIIo pSIlIIII, ... , ..... , nod I<I lli " !hick Q/l. iftsid• .- ,ite-. III
.....v"'o ""_im",,, ..., to tilt tfldo fo r _.f sq.......... _ ,,,,.-1
bono'" P..... dOl bKk on JI",," , rockl whllt ,h,... Oi 1'" 'nelo",.. , j ... i...
lOc', DiUe,en' p'"'1 wldl~ . .... ~ bo ulOd ",~ i l ..... inlOinor'i I camm.n p'aill o .u,lino.
Tho maldod ono pi.. e< con " 00 be p. i,,'od la mi lch toy pl"'l cal., ochlmo.

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

MICROPROCESSOR COMPONENTS

--------,-,­------------...
11.1....
.fl

ADAPTER BOARD
- Adapts to J E200­
15V.19V and 1 12V

a _ _

RAM SALE

' ..,

"'... 1023 .7" l ow c..u 0 ..,,01 LEDe...... "'",""Ie
MA ' ON .'..O... LEDA..... C_IT""'''''' .'"'
"'&0311 -Tlow c...o DIPtotlLED CIod<IT_
.....'0In _5~UO~D4C_.)(_

!i"J="'-Clock Modules
'N~

AUTOMOTIVEI
IN$T" UIlIl f N T

CLOCK
""'LOCAT OO"S-· - _..
• · " •• __1

''''''''''' '• ..".'........"n•• ,..
• 1 2 V O C 000'. In","
• ....nablol_••,..._ _~.....,.

F.......,S."" 0.3"..- ~ _ crt_.__
_ .• O.5_./<ln-... _ _ ..........
~,~-,....-",-.-..-...-'
yoI_, Como>.... - .... _ ....__ .....

MA1003 Module ••• ..•••. .•• • $ 16.95

,

s-oisu Clock Kit
om, ,300 .,....",m. ...1. '_ .
• ..- ..yt3 • • • _ ...._- _ ..---. .., .. _ .. _ .. to> :ro ..
' $o"'~"_ _ , ....
. , '$ V " C 0"""' '''''
. to "". ,,,. " " ",,"
' In<l, .. , <"m "", ..oo ..
...11 " ,..-

' So ",..3 .,... . .,,"

MM529ON.<I lMUfl~II' • • $4.95 each
'1. oy "......c:"AM , ~.., ..s ," "A(;" S3II U' (> oo • .,c ..__,
MM529OJ·2 lMU111/Ul'c..l., . . $6.95 each
'." o y ,e II ... .. """"5'
I. u,c" U l !100 ....eM .1&0 OO/lotl

MM5298J·3A . • • ••••••.. . . $3.25 each
I. OYNAM IC II ..... l LOW HALf O f ....52110' )200..'
... ..0;.. $23 ..' 1' 00 I.oCH $2&000_.

MM2114-J ••••• • • • •••• ••• $5.95 each
U "ATIC "-,,,00 1_".,
.. lAC" $oO~."1 ,,"" l AC.. $40000110"

MM2 114L-3 . . . . . • . . . . . . . . $6.25 each
.~ 'TATIC ~A'" I~OW 'OW' . 300".>
" 'AC t< . U.U I ,' 00 .AC >< • • '$.OOM,I

JE200 $14.95

JE747 $29.95

• (._2~ 2716. 11'0211.. 62030.~_.

· (,_ ............. _.20_._---".. ._..__..__ ..._---_ _.· .....·..__ ..-.uv .._ .
• e:-.<t _ _ 7-6 2-7 ,...·. r
•~_ *"h holding ..oy lOf ..

UVS-11E $79.50
Jumbo 6·Digil Clock Kit

• , _ ......... _ ... .:Jfllr)ot•.. .._<l_.
• lJ-.IoIIIofSJI. _ ..
• ......... lOf h "', , .. _ hold I~__•
•Ho",, """ ._ '"30 I_
• ........., ... *01 ..
' 11 5" AC__.1' . ,.__.....
• _ ¥ --_......... . -._'.ll )-t ,'1l~

Re9ulated Power Supply

DCIDC conve rte r with +5V inp ut. Toriod.1 hi·
w-.:l switching X FM A . Shon ci.cui t pto'tction .
PC t>o.I.d conWuchon. PioJ9y ·blCk to JE 200
t>o.Ird. SO." 3'/," . 2" . 9 / 1S"H

JE701 $19.95

JE205 $12.95

U..1 LM309K, HUI ,ink
p'ovOdeod . PC t>o-a,d cOn·
lI<uC1ion. Pl-ovOde•• ~IOd

1 '"'" " 5 voll .. CIn ",pp1y u p
to , SV. , 9V ...., ,12V w ith
J E20S Ad..U' • . IncIudo-o compo­
.....". hatdw... ...., infl rucloOn l,
S,,, , 3'/,". 5" . 2" H

EPROM Erasin9 Lamp
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4/$1 .00

10 Ohm Button Trim Pot

SWITCH
Same type as used on
some computer boards.
$.69 h e" DPST or can
be arranged SPOT•

5 For $2.50
OPCOA CLOCK #R1200 AC

Push Button Switch - Normally Closed
6/$1 .25

12 Hour Format. 12 Volt Operation.. 3 lnch Display. Has Radio
(A larm) Output. Complete w ith On-Board Switches and 4 Pin
connection for easy hook up. With Data

Add 60Hz TIme Base for DC Operation.
SUPER SPECIAL 2/8.00 or $4.28 each

Plug In l"nllormer and all parillo mlkl etoe k OJ)Irallona l $2.20.

M3-6501
256 By 4 CMOS Ram. By Harris. Super Low Curren t Oraml
Oala retent ion Voltage 2 Volts, Great for batlery power or
back-up.

SUPER CUSTOM IC #17564-4
Has a C·MOS oscillato r, Decade Counter Decoder!
Driver. At the push o f a button will flash alED 24 times.
AI the end o f w h ich it w il l d isplay the number o f times it
has go ne t hrough the cycle. up to 99. Vari able speed
pulses - Perfect for timing. f U LL DAT A - $1 .00

.75"
' /1.00
5/1 .00

5/1.00

' /1 .00

2/1 .00

10/1.00

12/1.00

1.00

20/1.00

1.00

$1 .99 each
5 VOLT REEO RELAY

An abl so lutely fantastic item, Compare th is price w ith . ny
advertiser. Whn. They l ntl Normally Open . SPST , Tums on
at 10 MA Drops out at 5 MA,

SUPER SPECIAL! 2/1 .20 or 10/4.00

RCA SENSITIVE $4.95 D.C. HORN
GATE TRIAC VERY LOUDI

60 Hl CRYSTAL TIME BASE 6-12 VDC
TO-5 CASE. HOUSE 1140531 (C omplet. U l L'ke Used In

ALSO SAME AS T23OO0. lIMA ......536tCIolOSd.._IC.~n S m'" . AI,-,
25 AMPS 400 PlY n,gn aeeu.acy 35~5 Iol...Z ""

• CrysU" lIM . ltn . 1 IolOS Cloe_ FANTASTIC SAVINGS ,
Ch,p' .... Ioloclulls Or_s only 1 5 ••
l,lA. AN p8'TS 411. end PC Boerd Compare thi" true value . ••
,nelu<lMl 100 I'l l . l-O.... IS .IXN. $ ...
r'='='''''::':'~' e, --;;;:c=~.~6~0~e=.=.'-•.:....:F~o=r...::2=.~00"-':: :

PMD-11K-60 (D.rllng ton )

60 Volts HFE 800-20K
12 Amps. PNP T0-3

150 Watts. By Lambda 8R~MO

$1 .50 ,..""

For Down Converters
5082 .. 2835

$1.50 or 5 For $6.00

MICROWAVE DIODE

74177 BIANARY COUNTER/LATCH
Divide by 2. 4, 8, 16

Presetlable Input $.60

2111 By Sprague FM Detector and Limiter

Full Data $1 .25

.1 200 Volt Mylar Cap.

.01 200 Volt My lar Cap.

1469R Vo ltage Regu lator

.22 10 Vo lt D isc vavc: Leads

3.579545 Me Color Burst Crystal

(THIS MONTH ONLY)
·._ - - ----- - - - --- -

Me 7815 Vo ltage Regulator House #

•. EK 500 Diode 5000 Volt - 250 Ma

.. 2200 Mfd , 16 Volt Radial Capacitor PC Leads

10.7 Me Ce ramic Fi lter

•. 10K 'M ini' Pot Wit h Ny lon Shaft

Midget Aud io Transformer 10K/2K Center Tap

~
..............

SEND FOR CATALOG WITH SUPER SAVINGS!!



NEW, UPDATED EDITIONS OF OUR F AMOUS NOVICE CLASS STUDYGUID_,E:..A=N:..D "",
NOVICE THEORY TAPES. r-

1J
Novice
Class

License
Study
Guide*

' ..... (1' • ...­
TH, HI' _ ,op """"n

• NOVICE STU DY GUIDE- SG7357-Here is a completely new study guide and reference book for the
potential ham. Thi s is not a question/answer memorization course. Electronic and radio fundamentals
are presented and explained in an easy-to-understand fashion, preparing the beginner lor the Novice ex­
am. lncludes the latest FCC amateur regu lat ions, as well as application forms . Easily the best path into
the exciting world of ham radio! $4.95. '

• NOVICE THEORY TAPES- CT7300- Startling l earn ing Breakthrough. You' ll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three lapes ol lheory and one 01
quest ions and answers from the latest Novice exams give you the edge you need to breeze through your
exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our tapes for
the incredibly low price of ONLY $15.95.·
SCientists have proven that you learn faster by listening than by read ing because you can playa cassette tape over and over in your spare
t ime-even while you're driving! You get more and more info each time you hear it. You can', progress without solid fundamentals.These
four hour-tcnq tapes give you all the basics you'll need to pass the Novice exam easily. You 'lI have an understanding of the basics which
will be invaluable to you for the rest of your lite! Can you afford to take you r Novice exam without f irst li stening to these tapes? Set of
4-$15.95.-

SPECIAL OFFER! BOTH NOVICE CLASS STUDY GUIDE AND
NOVICE THEORY TAP ES $20.00 ORDER NP73oo.

HANDBOOKS FOR THE HAMSHACK

_.. , • WORLD REPEATER ATLAS- BK731S- Completely updated, over 230 pages of repeater listings are...\E.~" - indexed by location and frequency. More than 50 maps pinpoint 2000 repeater locations throughout the
,.. USA. Foreign li st ings include Europe, the Midd le East, South American and Africa. $4.95.

• THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM REPEATERS-BK1185- by Bill Pasternak WA61TF (author 0173 Magazines
monthly column " Looking West" ) Thi s is the book for the VHF/UHF FMer, compil ed from material submitted by over a hundred individu+
als, clubs, organizations and equipment manufacturers. A " must have" for your ham shack shelf. $9.95,
• WORLD RADIOTV HANDBOOK 1981. 35TH EDITION - BK1184- This book is the b ible of internat ional broadcasters, providing theon­
Iy authoritative source 01 exact information about broadcasting and TV stations world wide. Thi s 1981 edi t ion is completely revised, giv­
ing comprehensive coverage o f short, medium and long wave, 560 pages 01 vital aspects of wor ld listening. $16.50.

";..- <-, - ..'- ' -_._ .--'-'---.. - - '"

OTHER STUDY GUIDES

e ADVANCED CLASS LICENSE STUDY GUIOE-SG10ll1 - Ready to upgfade you '
license? To p'e. ent ,eta king the FCC Iheory eoam. you need the 73 Ad.anced thllOf)'
guide. sse. antenna thealy, treosm.tters, and electronics measu'inj:l techniques a'e
COW!'r8d In detail in this easy·to-IoIlow study guide, Special modes and techniQUI:"i.
SUd> as RTTY. a,e alSO treat ed, An eog.neering degree is not necessary to maslBf the
AdYanced thealy-try thos booI< belOfe Yi,.tlng me eo.mi.-'a olllCfl' $095. · (Put>­
I.shed by TAB Elool<s p'....i<)us to ",cent dl.a1'lQl!S in FCC e~am matenal.1

e EXTRA CLASS LICENSE STUDY GUlDE_ SG tOllO_Belme going IOf yom 1 ,, 2 call. i l
pays to be a maslef 01lhe b t,a clasa eletl'onlCS theo<y,This study guide ISthe logIcal
e_lension of the 73 thealy e<.>urse. A.llthe theo<y neces....ry to pass tf>e e.am is poe­
"""ted. Antennas. l ,ansm'S&IOtI lines, SW'afe dISCUssed, as welt as noise, propagatiOn.
and st>eeiati.zed eommunlCillhon tecl'lnlque5. This booI< is not a class,oom Iectu.e ....
memQfization guide, bul fa lhe!' a logIcal PfBsenl alion 01 the m,l1e,iallhat must be UfO­
rlera/ooa bel me auempting lhe bl'a exam. Sa.e you rsetl a retu'" l rtp 10the FCC and
lfy Ifle 73 melhod li,sl' $5,9!'>. ·

_UNDERSTANDING AND PROGRAMMI NG MICROCOMPUTER S_ BK73l12_ A .alu.ble addi t Ion to you, computing IIb,ary ThIStwo-part le~ t includes llle beSl a'llCles thaI ha.....
appea,ed in 7J and Kil obaud M Ic,ocom put in(j magaz ine s on lhe hafdware and soHware aspecls 01 mtc'ocomput ing .Well·known eulflO'Sand well ·s tfUct u,ad te.1helpS the ,e ad..,
get In...oI. ed $tO.9~ '

-40 COMPUTER GA.MES _ BK7361_ FOI1Y games ,n.1I In nIne dllleo-eni catello"es. Games IOf large end Sff\iIII syst ema, and _ a sechon on calct.llatOf games. Many Yefsions of
BASIC us.ed and a WIde ...anely 01 Sl'Stems rep<eMnled. A must IOf l he senous compute< gamesman, $7.95'

- SOME OF THE BEST FROM KILoeA.UOlMICRQCOMPUTtNG _BK7311 _A. COIlecllon 01 tf>e toest afllCles Il\all\a"l! ,ecently appea'ed in Kllobaudl MICROCOMpuTING. Included is
mat"" al on l he TAs-aJ and PET systems. CPIM, l he 808OI8085IZ80 chtps, lhe ASR·33 lermlnal. Data bllse management, wOfd proceSSlllg, leol ed ito's .nd rile st'uctu'es . re co_ed 100.
P,og'amming technt Ques and herdco' a ha,dw a'e construction projects lor modems, high speed casS<llla inte,faces and TVTs afe also included in Ihis la'ge IQfmal, 200 piuSpage edl·
tion. $10.95. '

e HOB81'COMPUTERS A.RE HEREt _ BK1322 _ II you w. "llo come up 10 apeed on how comput-. _ . . .......'dw.'••nd soltw.'e . .. this ,a ."e.cellent bOok . It al . rts w,th fu,,"
damentals .nd eopl.,nS the circuits, .nd the basics 01pl'OQr.mming, .Iong with . couple 01 TVT constructIOn PfOjeets, ASCl I·Baudot, etc. Th is bOok ......s tile hi<;Jhe!lt recomme< ..
d.lIons u. teaching aid. S<I.95,·

-THE NEW HOBBY COMP UTERS-BK7340- This book takes II f,om where " HO B6Y CO MPUTERS ARE HERE !" lea. es olf, with chaplerS On La'ge Scale Integ ratIOn, how to
Choose a microprocessor chip, en introduction 10prog'amming, low cost 110 10' s com pute" compute' arttnmenc. checki ng memo'y ece-ee .. and m UCh, much morel Don' t miSS
thIS t ' emendou s .al.....1O"ly $-1.95,'

·UOMI the Ofde< card in tile back 01 lh,S m&ga.r,ne or Ilemize your ordef on . -.:>afate p+«e o f paper and mail 10: 13 Radio Boo1Isl"oop _ Petefbotough NH D:M58. Be su,e
10 include che<=k Of deta, led credIt card inlOfmahon. No C,O.D. Ofdef$ accepted. Add $1.00 ndllng Ch.'O". NO•• : Pl'ic,", subject to c....nge on booI<s not published by

73 Magazine , Questions reg arding you, order? Please w,ile to CUSlomef se -ee at the ab<we add 'ess. Please allOw H i week s lor dehyery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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= === 73 TEdINiCAllibRARy= =
• BEHIND TH E OIAL - BK7307 - By Bob Grove. Get more tun out
of shortwave listening with this interesting guide 10 receivers ,
antennas, f requenc ies and interference . $4,95.·
_ THE CHALLENGE OF 160- BK7309 - is the newest book in the
73lechni ca llibrary , dedica ted to 160 meter operat ing. S! Dunn pro­
vides a ll necessary in formation 10 gel started on this unique band.
The all-im porta nt antenna and ground systems are described in
deta il. The int roduction conta ins in teres t ing photos 01 Stew
Perry 's (the King 01 160) shack. This reference is a must for new
and experienced " Top Band" operators. Pri ce : $4.95.'
_ Ie OP·AMP COOKBOOK - BK1028- by Walter G . Jung. Covers

not only the basic th eory o f the Ie op amp in great detail, but also
in c ludes over 250 prac t ica l c ircu it appl icat ions, li berally il·
ivst rateo . 592 pages, 5 'h x 8V2 , so ft bound. $12.95. ·
• THE POWER SUPPLY HANDBOOK- BK7305-Need a power supply for a gadget you're build ing? In the POWER SUPPLY HAND­
BOOK there are dozens reedv-t o-buno . plus detailed steps tor designing your o wn . Th ere are ci rcui ts and parts lists for all kinds of
su ppli es, ra ng ing trom sim ple DC types to highly stable regu lated versions. tf you need a circuit to convert a DC voltage to a higher or
lower voltage, turn DC into AC, or AC to DC-then this is the book you need . With more than 400 pages. you shou ld be able to find just
the c ircu it you need. Without a doubt one of the best power supply source books available, compiled by the ed itors of 73. $9,95.'

e WEATHER SATELLITE HANDBooK_ BK7370 _ Slm ple fKIuipment and me,llOds
to' gell'ng good piClures I,om the * eall>er sareli,' e. Anlennas. ,ec;et_s, mon.too-s.
l acslmile you e.an bu'ld. TraCk'ng, ilulomal OC c:ontrollYOU don·t _ l'Iave 10 be
1>Ome1. 0.- hllllart WB8DOT. SA~. ·

e THE NEW RTTY HAN DBOOK_ Bt< 73-4 7_ ls a new e<llhon and tl'le onl y up.,o-date
RTTY book a"a,lab le. Tne stare olthe a,t has been cl'langlllg ,adica lly and had made
all p,e.,ous RTTY booh absolete It h~s the lalest C"CUltS, great fo ' Ihe newcome'
and expe'l al'ke. $5.95.'

e PROPAGATIO N WIZARD'S HAND BOOK _ Bt< 7J02 _ b y J . H N"tson. WI'I" n

sunspots ,,""'ed Ih" * oo-Id* tde commUl1lcatlOflS n.,,*oo-osot U... l~(r• . JOI'In Henry
Ne lson lOOkeel lO Ille ptanels 100- an snSwe' The result was a ttleOry 01p,opagal lon
to'ecast ln g based UpOtl Inlefplanata,y allgnmenl th aI mada Ina au,nOf the most
,ehable tc-ecaaree III Ame"ca loda y. The booo p'o.,das an en light.",ed look at com·
mUllica lions pasl, p,eserrt, an<l futu,e. as well as teaChIng the a' , o t p,opagatlon
for ecasting. $6.95.·

e SSB . .. THE MI$UNDERSTOOD MODE _ B "' 7~1_by James B WIlson, Sll'logle

SIdeband T' ansm iSSIOtl . .. tlloUSlllnd$ 01us use " ""8<)' day. yet il 'ema,ns Ol'>f! ot t l>ft
least unde,s tood tecets ot amateur ,ad lo . J . B. Wilson pre sen ts sev"..1metl>O<lS 01
SIdeband gene,ation . amply Illust fate<l with Chaf'S an<l SChemat ics , wh ich will
enab le !he ambitious reacer 10 construc t his own sl<l eband gene,ato, . A must for Ihe
I e<:: hnicall y·se, iou s hams. 55.50,'

e MASTER HANDBOOK OF HAM RADIO CtRCUlT S-Bt<l033 _ Th,s IS an _

cyclopeclla 01 amateu, ,adlO ci'cu" s, gleaned t,om pa s, rSSues o t 73 "'"gaZlne a""
ea'e lully selec l ed aceo<dlng to applocatlOtl. You ' lI lI nd m&ny you '"", never seen
belo'e, some flew tWISts on the t fled and t,ue. and seve'a ' tllat have been long lo ,go' ,
ten but are well worth ' emembeflng. Whe' e you' interes t 'anges from ' agche wing to
EME. f,om CW 10 slow·scan TV. from OX to county ne ts, ttl ls handbook will be a
w" lcoma addition to you, Shac k. $8.95. ·

~.--

~u .--,,_alOlO
CIICUI1S

--_..-
· OWNER REPAIR OF RADIO EOUIPM ENT_Bt<7310_F'ank Gla. s K6AQ sha,es ovef
40 y"ars of opa rating, se'v iClng, and <l eslgn expafl"nce in thI Sbook which fanges from
tile elementary to the highly Ifochnical wflllen fOf t ile top engineets in tne held. It is Wflt

len 'n narraltve style on tile Sub/OCls 01eleclfonoc ll<!<VICl rog. how components WOfk. a""
how th!ty a,e combIneIl lo Ilf(Mde commurncatlOfl equIpment ThIS book wll.llelp you

u~tand tM corocept s 'eQUI' ed ' o --.-1Ce YOU' own slaloon eqUIpment . 17.95,'

e TOOl S & TECHNIOUES FOR ElECTRON ICS - BK7348 _ by A. A. W,cks ,s an
easy"o-un<le,Slllnd book wfl Uen 10 ' tna beglnn,rrg . ,t builae' as well as the e. ,

pe"ence<l hobbyist. It has nume'ous prctures and desC'iptions o f the safe ano Cor·
,ec, ways to use basic and specranzec tools l or elect,on lC p,ojects as well as

specialized meta l work Ing tools and Ille ct>emoc.1 a'dS wl'l il:1'I a'e used In .epa"
ShOPs SA 95,•

e THE CONTEST CooKBooK-S"'7J(l8_'evea ls 'M sec'els eree conIes. * ,n·
ne's {Oomestic. OX and specIalty contes ts l. comple,e WIth photos and dI agrams o f
equipment used by the top eco-ers. Fmd out ho w to make 150 contac ts In one hou"
S5,95,'

-uee tile OO-de, ca'd in '1'1" back 01 tl'l lS magazme 00- i1"m,z" you, Ofde' on a 5eJ'o&rate piece 01 pape, .nd ma,l ' 0 ; 13 RadIO Booksl'lOP • Pelert>or<>ugh NH 03458 Be su'"
10 ,nclude cneck Of ""IilIIed C,ee1.' Cird ,n loo-....hon, No C,O,D. Of"""S accepted Add SI .00 handling charge. No,e: Pl'1CeS SUbrect ,o change on book ' nol publlsl'le<l by

73 Magu lfle, OuestlOflS 'eg.rd"'ll you' oo-~ Please * "te 10 Cus,omer S!t<vice I t the 100Ye add'ess. Please allow "'-tl *_s 100- de!1......-y.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



= ===== TEST EOUlpMENT= = ::;

• AF AND OIGITAL TEST EQUlPMENT YOU CA N BUILD - BK10.U _ Rt burst , ' ''''Chon.
!Q....." _ II"" gotne'flllOfI. ...roaDle Itonglf> pulse ~atOts_ 1!Xl kHz .....ker, I·' a nd ,I
sweep geon.eralOts. audio esc. all,t Signal ,n ieClor. 1<1.6 MHz synt!>e'5izer . d"Ollj lll .eadOuts

tOf counters. sever.' coun'9fS. presea' ''' , mi(: 'Qw"v" met"., ele. 252 pag~. ~,~,'

_ VOl. 1COMPONENT TESTERS _ L87359 - . . . how to build tran" is lor testers (61 . diode
lHle'I l3l. Ie ' ...I&/ S (3), Y(lllmelltfS a nd VTVMs 191. ohmmeters 18 dl lh" ent k;nds~ indue: .
la nce (3).~pac'ly 19), a measurement. crystal c~klnQ (6). tempeo'a ru' . e21. lIu, a l melfl"
lor ll>ft blond (3) and 1111 SOfIS of m,sc"Ullneous ""'I II 00 meters . •. USlI'O ''''''''. mak ing

U'em mo'e ..eeseure. making s land. ulS. InYaluable book ~_9!>_ '

e VOL II AUDIO FREQUENCY TESTERS - L8 1360 - .. . jam packed with all kinds 01
"udio " f'Quency lest equ ipment." you',,, 'ntosse. RTTY , SSTV. etc_. ttus!lOOk is a mus t
lor rou . .. a good !lOOk lor h,-II add'cts and e .pc.n men tOlfs. 100' $Co .!*>,'

_ VOL IV IC TEST EQUIPMENT _ lB7362 _ Become a " ""'blesllOOl lng . ,za.d ' In Ih,s ' ''''''Ih volume of lhe
13 TEST EQUIPMENT LIBRARY are 42 home con" t,uc t,o n prOlltC tS! Of bu,ldlng test &Qulpment 10 WOf~

.... ,th your ham sta lio n and in se,vlcing dl g,t a l equipmen t Plus a c umula tIve inde. to' ill lou. volumes lo r
II>e 73 TEST EQUIPMENT LIBRARY $Co .!*> .-

_ VOL III RAOIO FREQ UENCY TESTERS _ l B 736 1 - Rad IOf'&Quef1oCY ..eves. tl\e eorn<non l!enomlnalQr 01Amateu, Rad'o . Such ,Iems as SWR. antennalmpcldlln<:e . line
,mpe<lan<:e. , I outPtlt and I,e ld s t' ....glh; deta,led mst,uct ,ons on t6"1lfl tl'lese ,Iems 'n<:l udeS sectIonS on s.gnal gene'aIQrs. cry"Ial cal,b<atOfS,g'oO d.p osc,lIatOf". I10Ise
genera to' s . dummy loads and much mere. $4,9!1, '

NEW!

.'

.11 - -

•

The vMagic of
Cflam GRadio

• THE MAGIC OF HAM RADIO - BK7312 - by Jerrold Swank,
W8HXR beg ins with a br ief hist ory o f amateur radio and o f
Jerry's involvement in it. Part 2 details many of ham radio's
heroic moments. Hamcc m's c lose ties with the continent of An­
tarctica are the subject of Part 3. In Part 4 the strange and
humorous sides of ham life get their due. And what of the
future? Part 5 peers into the crystal ba ll . $4.95. '

.A GUIDE TO HAM RADIO - BK7321 - by Larry Kah aner
WB2NEl. What's Amateur Radio all about? You can learn the
bas ics o f this fascinating hobby with this excellent beginner'S
guide. It answers the most frequently asked questions in an
easy·going manner, and it shows the best way to go about get·
ting an FCC license. A Guide to Ham Rad io is an ideal introduc­
tion to a hobby en joyed by people around the world. $4.95. '
.HOW TO BUILD A MICROCOMPUTER-AND REALLY
UNDERSTAND IT - BK7325- by Sam Creason. The electronics
hobbyist who wants to bu i ld hi s own microcomputer system
no w has a practica l "H ow-To" guidebook. This book is a com­
bination techn ical ma nual and programming gu ide that takes
the hobbyist step-by-step through the design, construc tion,
testing and debugging 01 a complete microcomputer system.
Must reading for anyone desiring a true understanding 01small
computer systems. $9.95. "

.LIBRARY SHELF BOXES - These sturdy white, corrugated, di rt-resis tant boxes each hold a full year 01 73, Kilobaud Micro­
computing or 80 Microcomp uting. Wi th your order, request seu-euckmq labels for any o f the following: 73, Kilobaud Microcom·
putmg. 80 Microcomputing. CO, OST, Ham Radio. Personal Comput ing. Radio Electronics, In terface Age, and Byte. Order 1­
BX1000 - lor $2.00" ; order 2-7 - BX2002- for $1.50 each ' ; order 8 or more- BX1002- lor $1 .25 each ".

,--- --- - - - ---,

==TItE WEll-EQUipPEd ItAM sItAck = =

.-----~

• aSL CARDS - 73 turns ou t a fantastic
series of a SL cards at about ha lf the cost
of having them done elsewhere because
t hey are run as a fill -in between printing
books and other items in the 73 Print Shop .
250 Style W -OWQ25O -for $8.95 ' ; 500
Style W -OWOSOO- for $1 3.95' ; 250 Style
X- OX025O- for $8.95 ' ; 500 Style X ­
OXOSOO -lor $1 3.95 ' ; 250 Style Y - OYQ250
-for $8.95" ; 500 Style Y -OYOSOO-Ior
$1 3.95. " Anow 6-1 2 wks. lor delivery.

W2NSD/l S t y le Y

-
W1NS{)/1

--

f, ..­
1I:,n.,."u

Style W

Style X

• BACK ISSUES- Complete your collec­
tion; many are prime col lec tables now.
classics In the f ie ld ! A full collec t ion is an
invaluable compendium of rad io and erec­
tronics knowledge!

Single back issue-STOOOO­
$3.00" ;
25 our choice-ST25OO- $12.00 · ;
25 your choice-ST2501- $25.00" ;
5 your choice- ST05OO- $8.75";
10 your choice-ST1000 - $1 4.00. '

.FREE BACK ISSUE CATALOGS are yours
for the asking . . . specify 73 MagaZine and/or
Kilobaud Microcomputing back Issue catalog
when you send your name and address to us
on a postcard.

'7e MAGAZINE
.~ BINDERS

• Preserve and protect your collection for a nteume ! Order these handsome red binders
with gold lettering . $7.50 for 1, 3 for $21 .75, 6 for $42.00. (Postpaid within USA, please add
$2.50 per order outside USA.) Check or money orders only, no phone or C.O.D. orders. 73
Binders, P.O. Box 5120, Phil.delphia, PA 191041.

' U"" 1M 0«1,,, c. rd in th. bac~ 01Inis magazine 0< item'l e you' orde r on a sepa r. te piece ot pap,,, .nll m.il to , 73 A.llio Bool<shop ' P"terborough NH 034511 , Be Sure
10 ,ncl_ Cl>eCk Of !lel" led c<ed,I e.,d ,ntormallon , No C.O.O. ordOIfS accepled. Add $1.00 nand li"ll charge. NOle: P" ces SuDI8CI to Ch.ng. on _ . not Ptlt>li SI>ed by

13 Magu...e . aue.toQrl$ ' egardi"ll rout 0td<If? Plea"" ..n. lo Cu.l....- Se<v>ce .l lhe a_ addr_. Plea"" 1l1Ow.-6 _ . lor del.-...y.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



. 73 DIPOLE AND LONG·WIRE ANTENNAS- BK1016 - by Edward M. Noll W3FOJ . This is the f irst co llect ion o f virtually every type of
wire antenna used by amateurs. Includes dimensions, config urations, and detailed const ruct ion data lor 73 different antenna types.
Append ices describe the const ruction of noise bridges, l ine tuners, and data on measuring resonant frequency, verccuy fact or, and
swr. $5.50.'

/

,

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS- Wi th the
GIANT Book of Amateur Rad io Antennas- BK1104- by your side,
antennas will become the least of your worries. Over 450 pages 0 1
design ideas, theory and reference data make this book live up to it s
t itle. The 7 chapters cover everything from basi c antenna theory
th rough designs for DIY accessories, as well as dozen s of antenna
designs. Whether planning to bu ild or buy, design or admire. test or
enjoy a ham antenna-this is the book for you. From the edi tors of
73; published by Tab Books. Hardcover $12.95. '

.73 VERTICAL, BEAM AN D TRIANGLE ANTEN NAS - BK1069 ­
by Edward M_ Noll W3FOJ. Describes 73 d ifferent antenna s for
amateurs . Each design is the result of the au thor's own ex­
periment s covering the construction o f noise bridges and ante nna
line tuners , as well as methods for measuring resooemtrecuenc v,
velocity fac tor , and s tanotnq-wave rat ios. 160 oaoes. $5,50. '

• VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Antenna
Handbook details the theory, design and construction of hundreds
0 1d ifferent VH F and UHF antennas . . , A practical book wri tten lor
the average amateur who takes joy in bu ilding , not lull of complex
formulas for the design engineer. Packed with fabulou s antenna
projects you ca n build . $5.95. '

•

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR - BK1015
-A manual describing how to equi p a ham station with a suitable
antenna. A wide range of antenna topics, systems, and acces­
sories are presentecl giving the reader some food for thought and
practical data for const ruct ion. Des igned to aid the experienced
ham and novice as well. Only $9.95. '

• TTL COOKBOOK - BK 1063 - by Donald Lanca ster. Explains
what TTL is, how it works, and ho w to use it. Discusses practical
applications, such as a digital counter and d isplay system, events
counter, el ectronic st opwatch , dig ital vo ltmeter and a d igital tech­
crneter. $9.50.

• CMOS COO KBOOK - BK1011 - by Don Lancast er. Detai ls the
applic ation o f CMOS, the low power log ic family suit able for most
applications presently dominated by TTL. Required read ing for
every serious digital experimenter ! $10.50. '

• TVT COOKBOOK- BK1064- by Don La ncast er. Describes the
use of a standard television receiver as a micr oprocessor CRT ter­
mlnal. Explains and describes character generat ion , cursor con­
t ro l and inter face information in typical, easy-to-understand L<1n­
caster style. $9.95. '

• RTL COOKBOOK- BK1059 - by Donald Lanca st er. Expla ins the how and why 0 1RTL (Resistor-Transistor Logic) and gives design
information that can be put to practical use. Gives a multitude of digital appl icat ions rang ing from the basic switch to the
sophisticated counter. 240 pages; $6.50.'

" OUTRAGEOUS"
25 + WPM - CT732!i- TI'I IS is the tape lor
Il'Ial sma ll groop 01 O\'tHach_ing hlIms
who wookln ·1be con lan t to SImply sahsly
Ihe code requlfemen lS 01Ihe Extra ClaSS
license. n's the toughest lape we've got
and we keep a perma nent flle o! hams who
he.e mastered i t. Let us know when you',.
UP to speed and w.,.11 inSCflbe you. nl-me
in 13's CW " Hall 01 Fame "

"COURAGEOUS"
20+ WPM _ CT7320_ Code is wha t gets
yOtl when you go fOf the E'I.. cln. Ii·
eeese. II is so embarrasslr>Q to peni(: oot
just bec.auae you dldn 't Pfepare yourself
W1 t l'l 11'1' 5 tape , Though lhlS IS only one
word l aster, ItIt' eooa l roups are so dlll i·
cult thaI you'll almost 1Il1 n l...,p eopYl ng
l he FCC Slu ff by compaflson. Use.. repo rt
Ih at thay .can 't !)elieye how easy 20 pel
realiy is WIth th ia fantnl lCone hour lape.

•
.

(1)~00t" (QtMSf

~COI>£ COUR" J.kl. IL
-17 .e ~

[7,<00. CClt>t
.~<lf "

'-L••
'. I

Any Four Tap.. For '15.951­
14 95 Each I-73 CODE

TAPES
"GENESIS"

S WPM _ CT7305_ This IS Ihe begInning
tape fo r people who do nOl know Ihe code
at a ll , It takes tM m Ih rough the 26 lettefS.
to numbers iItld rMK:essa..,. puncluat ion .
complete wilh Pfachce _ry step 01 the
way usn"lllhe """,est bl lll te8Cfli"l 'K>
nrq..... It 'S 1I1moSI mnaculous' n one
toouf many peopIe-lnclulllflg kids o f ten
-I-" atlle to maSler I l'Ie (:(KSe. The ease 01
learni ng gives con fidence 10 beginners
who mlghl o therwise drop oul.

\
\

-. ~

SSTV

-

"THE STICKLER"
" BACK BREAKER"• + WPM - CTT306- Tl'Iis Is 1!'Ie Pfac11Ce

lape lor lhe NoVICe anc:t TlIChn i(: lan Ii· 13+ WPM - C T73 13- Co d e Iil'oups
cen"•. II is made up alone solid toou, of again , al a br isk 13 per so you wIll be al
code. sent at lhe ollic iatFCC standardino INse wl...n you Sit down in fronl 01 the
other lape we've hurd u ses l hese SIa n· steely·eyed gOyernment In spectol and he
dards . so many peopl e lIun~ the code sl ari s send ing you p lain langualle at on ly
when Ihey are suddenly-under pressure 13 per. You need Ihls e. trl- margIn 10 oyer·
-faCed with chafacters Nfl ' al 13 wpm earne the pan ic wl'liCh I. uniYllr$&1 in the
and il9&ced lor 5 wpm). This l ape i. not teal siluahons. When you'ya spenl yoo.
merT\OIizable. unlike I IleZ&ny :; wpm l ape, money and lime to take tile teet . you'lI
since I tIt' code groups ar. entirety random l hank heavena you had thi5 bKk-br 'lillklng
characters SfIflt In groop. 01 live. l ape,

' Use lhe Ofde. card in t~e bac~ o f thiS magaZIne or i l emize your Ofdef on a aeparale piece of paper and mail to : 13 Radio Bookshop • l'eterborougl'l NH O:W!'>ll, Be sure
to inc lude c ~ ec k Of delal led credi t cald information. No C.O.O. o rders accepted. Add $ UIO ~a nd l i n g c~arge. No te: Prices subjec t to chan~e on books not pub lished by

73 Magazine. Ouestions regarding your order? Please write 10 Customer Service et t l'le above address. Please a llow 4-6 week s fOf delivery.

• SLOW SCAN TElEVISION
TAPE- CT7350- Prize-winning
programs from the 73 SSTV
contest. Excellent for Demo!
$5.95.•

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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Next higher frequency may also be useful
Difficult circuit this period
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Columbu., OIl
All m.~>r hr and. Feahm'<! In lhe bi~ ."d
ta.,-, ham " ."... f<lC' mi..........rd. Comr- in and
tvliol Ihr knob. ~ ''OU buv . L'~

Ama...... R.tio, Int.• IHAm 0;. . , Ik<.noIQo..
h,, 'll IColum.....1OH 43068. /IfiIi-l2fi7. '

~Iocksville S C
A~IATEUR·REPAI R

Si'"ality So·..·.,.,. ,, ·...·. ,II.hl" r.'". oJl b,a,.k.
S.... USA l(Ol( "'P"-" ""nl... , A"",,",, Rad~,

Ilq>air ('..onlrt' oIIF.c. Int.• N T....." SqrY....
~trd"'iIIo. SC 27l1'l11. M-2f>Z7.

St. Louts MO
&I.·,i"""'....' I""adisrl Eh1rnrU" aoo .......
m..nlca1 "''''' I'''''''nls f.., rompll... 1>t<1f'Ic'.
audoo P"'.... ......, """" buiJdI'n. ftl'NI.,,_<S, OJ....... .w.~ ...."...., c._.~ flrc..
tn>ni<o (:o.p.. 8 1~2:'; 1'''111"' Bh.I.• Sf: ........
\to 1;3130. 4Z7-4l I IG.

Phila. PAICamdl'n NJ
W ••~ &I ",...ia1 mit...,.,.'..... "'''''pnn<'flb
&I ~ipnw-nl. l.abon.ror,' gr.Jr _ In!Iro­
...-.. po........ ...pp1ioo. 11<,,'..... Ilr l.-.dr oJl
IJ<JPU I., ",. k",. li P. C R. FXR. ~:Sl. So...........
Sinll'l.r. '1' '. 1""1",,,1< R"",.ni> LaM.• 1423
Fr rry A""'.• (;.",0.1.:" :-':1 OIl lllt. 541-42llll.

San Antonio TX
C",,,pl'1~, 2 ,,"'.~' .....';"., IDc 'P' Call o..e.
W~t~p, S,'lIinK Ant,·",," Slu'ali'U. A' Gllti.
A1<lm. a"d. Ih"K&in. Standard rornm"nn.
tiorI'. em..,.,. ,.....'10'. o...I.Cra/l. IJldertric.
H.......... lCO\t. \IF1 . S , ,.,, SIlo,.... s",'.n, T.....
1'''. Tm-T.,., . nd ",'h.n Applw.or 1Io Equi....
"""01 Co.• I"c .. 2317 \'.1lQ' I_ Lon R.""'. \an
Anl.-..;" TX 78213. 734·77Y1.

Syracuse-Rome-Udca :'oil'
F...."n~ 1'..,.....-.1.. ~.-... ICOM. l>rili.
T_TK. s", an. ' '''''T..... A1ph1o, Rob"•.\U1 .
T I><>. A"'...... KL\I . Hy Gai". Moo.,...
I .& n. e " ,berafl , 11,.,,1,... Minl Pro.h:l.<. Y,. ,
"'<>n', hoc di>.a.ppn;nlr,d ",'ith ..1"il"""" t .. ..".,1<...
R. d io W o rld . O .... id. Cou"t~, Airpor l '
T.,rm inal B"ild;n~. Orid.,,~ ~\' 13424 .m.ooro. .

Homton TX
u l....-i"""'e...-·.~ E"'-uoni<' and .....
cbaniral <OITIpt>nt'I1b lor """'p""" ptq>Ir.
audio P"' opIr. ha ms. nlhnt buildPn. "'I ......
"" 'Ill "", (J1.'n .;" da)'• • ,,"''''k, C.""'.y E......
lmnics I".... !IlI:J2 l.:1.o"'""",I . II••"t"" T X
Ti'0fi3.9711-6575.

DEALERS
Yau r COlll pallY nam e arulllles:sa/.:e
can rontaill Ilfl to 25 words IlIr as lit­
tle as I- ISO yearly (p rf'J)Qitf). or 1-15
11fT mon,h (prepaid qIUJrterly). NfJ
mention of mail-order bu,UIles5 nr
en-a c-ock permitted, Dirn ,tfJ ry text
0111./ paym..,l t must reach '~f 60 doys
i'l odl'(ma> of puhfirotion. For er­
ample. adt:f.,.ti.li'l~ far 1M April i.,.
SIIf' m U.d be i ll 01" III;lIl(b by Pebm­
ary 1st . Mail to 73 ""la~a;:;i ne.l'e/('r·

borou~h Xli D3458. A TTN: S arlO}
Ciampa.

San Jose CA
Roy ~rt·~·, 1>" ....",1 "'",att'll. Radio , to re , N,",,' &
.....J Amatftlr Ra<!;" <aIe< & ...,.,..;".., Wr I t"...
K......."'d. ICO\ 1. !Lz<k. '1:'-.. T T..,.
\ 'HF E...cu-nnc& man}~_ Sha_R.Iio,
I...... . l31fos-.. s-..m " ......s... J_CAIIL'II28.
Wl>-Ilm.

Denve e C f)
El prrim.......r. ""."d, ... l Elec1ron;e, and
..........nical """poK.."t> lor <OfIlputn I~.
• ud~, 1""'1'''' , ham. , bol builden, ",p<>ri .
me"I ...... OIK'O sil dol"" ·k. C;"..,.... u FJe.:-
tJuni<o Corp.• :vl3II w. -H1h A...... no..- CO
80211.~.

Pre.tOll ID
R<... WB7BYZ, h... the 1.....11"'1 St"d< of Arn._
t"", 0-., In tbe I"t",n,,",nlain W...I aoo lhoo
B.5I Pri<ef,. Call In<" f<lC' aU y""r ham ",-~d< ,

R-~7~ So. Stale. "- III
83I!ll3. &~:l-O'OO.

San Leandro CA
SJ-"alizincinA....leoJr fIadIo T.... Gut<k- Wr
publWl ,hIo ",,,,I a<nJ,. I<' F.C.C. ..urn l'f'1lOI'
rali"" m.t~';al in Iiv- "'KinIry ,"",<,<>nIinR In 1,1·
""" on flit- I.."" lui.... n.oti,"'....i<lt, c.........al. Ad·
, 'anor<l . and Extra 0- man....1s ."~.

Bao.b Ed..... tioNll Stn'....... S ill F..tudillo
A-.... P.O. Ib. 21U, San I.-...Im, CA
1H511. 3.~2-S420.

Boise ID
Ad..... . Amidon. "'..-..n>. !oRR!.. MW.
Call book. Colli.... Co,her. h . o..nlron .
1I,...n. ICO M. Jm>-Pak. KDK. MFl. l'>.'PC.
S).. , Sarm, SST. S,...". T..... T.." ~\'.,-, .
Wi1.u". CWotom l Ject" >nK-< . 121:19 B"..,h....y.
Ilo..... II) 83706. l1oi> ....,<;(;~.

Littleton MA
'Thor ham~ of S ,E , )"'I can rdo,' on. 1'....
......'d.ICOM. Wibon.. ~ -... o.ntron. KUI
am~ Il&W ",,' i~ &I "'aUIDPlen. ....'histIo:1'
,ada, rJo.w<1n.., !lNft"llI . 1\...wDl·"" anlrnna< f,,!
I........,. Wll""". f1ustl,·,. CAM, TEL-COM
Inc. Coonmt.orU<>o'"'"" Ilr Drctron;cr.. 675 C reat
Rd•• fit . I It. Liltlotc<m .IotA OlttiO. -t.!J6.304O.
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Lisr of AdvERTisERS
· P..... _ ","-ad...,...,. dnclly.

To receive lull information from our advertisers
please complete the following post age-paid card.

Fl.$. No. .... R.S. No. .... R $ ,NO ''''
• AEAlA<toltllOlld Elect. Appla.,

Inc ~••..••~•.•.••..••.....29
• AGL Electronics.lnc 64
362 A.P.Syslem 122
5 Jvnaleur·W~I. Elecl.onlcs-....3
1 ~ Crystal SuppIy _ .. l 23
• Appl ;,&Equ;p.Co.,Ine._ •._~•••... l23
• Associated Radio 61
10 Ava ntl Comm, ,92
402 BHF Enle<prI!lll$ 121
11 aa~ef & Wllllamson _.......•.._ .80
12 Bullet Electroni<:s..._ .._...._...._.. 13l1
391 Bull....... Electronlcs..._ ._..•_._ 81
13 CleQg ......................•.w • • • •••••••••••w lll
89 Clulterlree Modu lar Console8 1lO
382 Comm. Con<=epls. lnc 123
371 CommunicatN>ns EklCIronlU._ 138
1S Comm. SpecialisIS._.....ww._....12, 13
.t84 Comel I·OubUilIr_._••w ••_ .....w ••_.120
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What's so new about the 902?
• WARC Bands Factory Insta lledl

Your FT-902DM won't be "obsoleted" when the
new bands become available.

• True Reading Frequency Counter!
No need to recalibrate when changing bands or
modes.

• Diode Ring Receiver Front End l
The industry-standard dynamic range of the
FT-901OM is now better than ever.

• Curtis 8044 IC Keyer l
Full dot and dash memory are now provided on the
built-in kayer.

Price And soecmcancne Subject To
Change WIthout Nonce Or Obligation

What's more, the FT-902DM retains these great features of the '901:

• Variable IF Bandwidth • Digital plus analog readout
• Built-in memory system • RF speech processor
,

Audio peak CW filter • Highly stable PlL local oscillator
• IF rejection tuning • Plug-in modular construction
• SSB, CW, AM, FM and FSK • AC and DC operation built in

The FT-902DM ... designed to give you the competitive edge!

V&~@l1:D ~
The radio. v 181

YAESU ELECTRONICS CORP, 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
Eastern Service Ctr.. 9812 Princeton-Glendale Ad.. Cincinnati. OH 45246 • (513) 874-3100



New 2-meter direction.

A compact transceiver with FM/SSB/CWplus...

U~/DOWN """'''­
........ { • •ud..... l
... · H . p" ",_•

......N .. ,..·

q,,"nO, "op.

SP-120BO-9

bet! Because of its compact­
ness, the TR-9000 is ideal for
mobile installation. Add on its
fixed station accessories and
it becomes the obvious choice
for your ham shack!
see your Authorized Kenwood
Dealer now for details on the
TR-9000 •••the new direction
in 2-meter all-mode trans­
ceivers!

TR-9000

Kenwood's done it again I Now,
it's the exciting TR-9000 2­
meter all-mode transceiver . . .
complete with a host of new
features. Combining the con­
venience of FM with long dis­
tance SSB and CW in a very
compact, very affordable
package, the TR-9000 is the
answer for any serious Ama­
teur Operatorl Versatile? You

PS-20

~~,~~YY,QOD
Note ; Price, spectftcatro ns subjecl lo TRI O·KENWOOD CO M M UN ICATIONS INC.
change without notice and obligation. 11 11WES,T.Vl'~L~ U.T I,COM&TON..CA.LIFORNIA·,Rn77n'- - - - - - -

TR-SOOO
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