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Henr/Hadio
2050 S. Bundy o., Los Angeles. CA 90025 12131 820-1234
931 N. Euclid . Anaheim. CA 92601 714 m-9200
Butler, Missouri 64730 816 679-3127

TOLL FREE ORDER NUMBER: 18001 411 ·11631
For,all Slates flcept CalifornIa
CallI. fesldenlS pluse can coll ect on our regulaf numbe.-s

"'- .......... _ lelia.

TEMPO VHF & UHF SOLIO STATE POWERAMPLIFIERS

Optional Accessories for all models
12 button touch tone pad (nol Installed) : S39 . 16 button touch
tone pad (not Installed ): S48 . To ne burst gener ator: S29.95
• C TCSS sub-audible tone cont rol. S29.95 . l eather holster:
$20 • Cig are tte lighte r plug mobile c hargmg unit : S6

$peelfatlons:
Frequency Coverage: «0 to «9.995 MHz
Channel Spacing: 25 KHz minimum
Power Requirements: 9.8 VDC
Curren t Drain : 17 rna-standby 400 ma-uansentt (1 amp high power)
Antenna Impedance: 50 ohms
Sensit ivity; Better than .5 microvolts nominal lor 20 db
Supplied Accessories: Rubber fie. antenna 450 ma ni-cad battery

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

BoO,1 your ,Ignal. " " give It the range and clar i l y of a h igh
powered base eteuon. VHF (135 to 175 MHz)

Orlve Power Oulpul Model No Pnce
?oN 130W 130A02 $209

lOW 130W 130Al0 $ 189
sow 130W 130A30 $199

2W BOW 8OA02 $169
l(JoN 80W 8OA10 $149
3aoN SOW 8OA30 $159

?oN ~ 5OA02 $129
?oN 3aoN 3OA02 s 89

UHF (400 10 512 MHz) m odel. , lower power and FCC type accepted model'
, 1' 0 available.

5-80...$14900"

thoroughly fie ld tested . is so simple to
operate or offers so much value. The
Tempo 5-4 offers the opport unity to
get on 440 MHz from where ever you
may be. With the add ition of a touch
lone pad an d matc h i n g power
ampl i fi er Its ve rsa tili ty is also
unsurpassed .
The $ -4 ...$349.00
With 12 button touch tone pad S399 .oo
With 16 button touch tone pad S419.oo
$ -40 matching 40 wall output
13.8 VDC power ampli fi er...$149.00

Tempo 5-5
O ffers the same fIeld proven reliabili ty, fea tures and
soecmceucns as the S-l except that the $-5
provides a big 5 watt out put (or 1 watt low power
operation) T hey both have external m icroph one
capabi lity and can be operated with match ing solid
sta te power amplifiers (30 watt o r 80 watt ou tput) .
A llows your hand held to double as a powerful
mobile or base rad io ,
5-30... $89,00'
"f o r use WIth S·l and S~5

Tempo 5-1
The first and most thoroughly held tested hand held
synthesized radio ava ilab le today. Many tnousencs
are now in use and th e letters o f pra ise sti ll po ur in .
The S- l is th e most si mp le rad io to ope rate and is
bui ll to provide years o f dependable service.
Despite ItS light weight and small size i t is built to
w ithstand rough handlmg and ha rd use Its heavy
duty battery pack allows more operating time
between c harges and ItS new lower price makes it
even m ore affordable.

tern 0

gain
THE WORLD'S FIRST

44 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the fi rst wi th a syn thesized
hand held fo r amateur use. first with a
220 MHz synthesized hand held, first
with a 5 watt ou tput syn thesized hand
held...and once aga in first in the 440
MHz range wi th th e S·4, a fully
synthesized hand held rad io . Not on ly
does Tempo offer the broadest line of
synthesized hand nerd s. but it s
s t andards o f re liab ility are
u nsu r passed .. . r e l ia b i l i t y p r ove n
through milli on s o f hours of operation .
No other hand held has been so

"

Tempo 5-2
With an $ -2 in your c ar o r pocket you can use
220 MHz repeaters throughout the U .S. It
offers all the advanced engineering. premium
Quality components and featu res o f the S-l
and 5 -5 . The S-2 offers 1000 channels in an
extremely lightweight but rugged case .
I! you're not on 220 this is the perfect way to
get started . With the addition of the $ -20
Tempo solid state amplif ier it becomes a
powerfu l mobile o r base sta tion. If you have a

220 MHz station, the S-2 will add tremendous versat ility.
Price $349 .00 (Wi th touch tone pad insta lled ...$399.00)
5-20 $6900



BEST PRICES, DELIVERIES
FIVE STORE BUYING POWERI

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

•
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SERVING HAMS
BETTER.

Norrh ...south ...east...west.

Bob Fer,.,o.W6RJ1K6AHV,
Jim "''''rty, N6RJ
other well kI'Il)iwn hams
give you eouneous.
persooahzed--

COLLINS
KWM·380

CUBIC/
SWAN
ASTRO

103

374A

' . I I I :
& b··~.. .1

TS·830·S

TS·130·S

FREE SHIPMENT (UPS Brown)

FREE SHIPMENT (UPS Brown)

C..I.I. resK1ents ple a. .. add sales I.. .

YAESURACK
RACK MOUNT
YOUR FT-707
STATION
Rack neatly contains :
FC·707, FP·707, FT·707,
FV·707DM and MR·7

Ask for de tails, prices .

FREE SHIPMENT (UPS Brown)

TR·2400

New eommerclal-qrade tran sceiver
provides fu ll g.band coverage.

Ask for derails. prices.

FREE SHIPMENT (UPS Brown)

25W OUT FROM TR·2400
w /American Radio "324"

TR ·2400 plugs doreclly mtc compact as
sembly l inear amp teatures V· Mos pwr

tr ansrstc r. gIves 25W
as across eenc w 1,5
watts drive. Burlt -m
amp spkr boosts aooro
more than 2W Also cur'
rent limited chargel
for TA·2400 . 12VDC @ 4A
Socket lor ext PTT mlC.

~ 1'-" -' J ET' ALPHA
, ..... (@ lI&• """ .- 76A

77DX 7~

SPECIAL PRICES ON ALL

ALPHA ETa AMPLIFIERS

p,;,;es. specs subje<:t to change w,lhout notIce

R.L. DRAKE COMBO
TR-7IDR-7 all-band
transceiver.

MIRAGE B·1016 2M
AMPLIFIER
160W OUTPUT
SSB, FM, CW,

REG,279_95 $249.95

BEAT THE PRICE INCREASE
while they last

Ask for details ,prices.

FREE SHIPMENT (UPS Brown)

Freq range: 144·148MHz . RF out,160W nom
(l OW in) , . RF power In: 5·15 W . De operating
pw-r: 13,6VDC @ 20·25A . Inlermll1enl duty
cycle e Bu,lt-on receiver ere- amp. Auto -
mane Internal or estema rrelay keying

FREE SHIPMENT (UPS Brown)

-
~e . • " '. e."

slgnal/ane CX·11A
'ft -'n_e t t c' • Dual VFOs. TransmIt

• - - .. and tecewe on ertner.
ft e ro•••· . , 50W ou! Sene state

• 0 ' ~ ~ no-tune Ilnal.
... e All amateu r bands,

1,8·30MHz plus new
Ask fo r de tails. prices. tuture bands.
Unequalled eerectwnv 3 cascaded , lI lIllers . 6 dIgIt
l EO treq . readout . Butll ' ln power supply . Full break
.o cw (vacuum relays) . 16' .W. 7',"H.1 4 D. 40 Ibs ,

FREE SHIPMENT (our cho ice co-.J';'f<7AL ) on Signal/One and Alpha items.

R·7 full coverage
receiver.

Ask for details . prices .
FREE SHIPMENT (UPS Brown)

ANAHEIM. CA 92801
2620 W La Palma,

(714) 761-3033 (213) 660-2040
I mIle east Knotts Berry Farm

FREE
SHIPMENT

(UPSSrownj
CONrJNENTAL

US A.

BURLINGAME, CA 94010
999 Howard Ave., (415) 342-5757
5 miles soo th on 101 f' om S F. Airport

OAKLAND, CA 94609
2811 Telegraph Ave ., {41S1 451-5757

Hwy 24 Downtown. La" 27th oil-l amp ,

CAUF CUSTOMERS PLEASE
CALL OR VISIT USTED STORES

FREE PHONE

800
854·6046

SAN DIEGO. CA 92123
5375 Kearn y Villa Road (714) 560-4900

Hwy 163 & Cla"emont Mesa Blvd

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

VAN NUYS. CA 91401
6265 Sepulveda Blvd.• (213) 98&-2212·

San DIego Fwy <It VIctory Blvd

M UA"l:t ..... """,. A.uEC;O . ....PH£'<Ot. .J<"flt. ·.0.5T_
• ..v n . BE'fCH[A. 6EIl" ·lE ,,·e,AO· BlW, CAU8OOM· COli.
. COl LINS·CURT'S · CUS HCR..FT ·(lAIWA·o,o,TQNG· Of "ITROt<
'~"H. ox f "lOI"lEER'..a· EI.. .oc ·HUSTLER· ttY·O" '" · ICO..
. J W "" Ll f R·M E..WOOD·Ml "'· L..RSE.. · LU R · "'HZ· ... . J
• "" CRO·l OG' ...... ,- PRO D\JCTS . "" R"O E · OSLEY • " YE
·P..lO.. ..R. R08OT· ROH.. · S HURE· SW.... • U " PO ·TH E '
• TH RE x· U ..·TEC' TRIS TAO • Y" fSU 0"" m.,.. """,.'
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This 160· 190 KHz transmitter kit is easy to build . The power supply and
exciter portions are factory wired and tested , the Litz wire coils are wound
and complete instructions are supplied so you can build it in one evening.
The main unit with control panel (shown above) installs at your operating
position . The active antenna matching network mounts at the base of your
vertical antenna . A 50' antenna is permitted . Shorter antennas can be us
ed . Transmitter operates from 115-v AC. One watt input crystal controlled
(crystal supplied) . No license needed. Meets all FCC requirements . Not for
use in Canada.

Enter the fascinating world al low frequency radio . Order your transmitter
today! Free brochure on request .

Complete your 1750 meter station with:

NEWl
$145.00-•

.'....'
Pdl ,... El II III.

.. T750 Met-Tr....!tt.w

'"•

Edllorlel Offices:

ContributlOM In lholl 'OlTTl at manu
lICnpta with d,awlngs and/or p"Oll>
graphl .... _Icome and will be con
I~ lor POHlble publ ication. W.
CIOn __ no responsibility lor Io8a
or damage to en)' mat..-J. PINse
en<:1oM I ataml*!. M1' «ld'MMd
""I'~ witl'l..,;l'l~. Pay
""'"' lo< It>e uN of any untOllc lted
....t.nal will be mede upon accep.
t.~. All COIlIrlbuUonl shOuld be d~

r.eled to Iha 73 edl1or!al o l flc. s.
" How 10 Write for 73" guidolllnll. Ire
. vallable upon .-q....t.

PlN SI~

PlII lIftlOtougII NH lXW58
P!'Ione: flll3.e24-3873,1il24-387.

Advertising Offices:

Manuscrtpts

Clrculetlon Offices:

INFO

Elm Street
Peterborough NH 03t5ll

Phone: 6Q3.824.-7138

EIm St,_
PlIIerborougtl NH lXW58

Pnont: flll3.e24-7296

Subscrlptlon Rates
In Ii'll United Stltl. and Po.....lon.:

One Yea. (12 Inu"a) $25.00
Two Yea" (2. In,,"\ $38.00
Three YflII.... 136 1'_1 S53.00

Elsewhere:

VLF CONVERTER
$79.95

Canadl-$27.0ll/1 Y'" on'y, u.s.
lunds. Foreign ....._ mall-$l5.OlY1
Y'" only, U.S. ",Ind•. Foreign air
mlll-S62.CO'1 yev only, U,S, lund•.

To subscrlbe,
renew or change

an address:
Wrtla 10 73 "'.pal_,Sublcripllon
DIopatl",."... PO 800. 931. FwmlI'l9'
dale NY 11131. FOI ""_ .11 and
c hanD" 01 .octrft8. ioclude '''' ..,.dr... label Ifom yQI.If moe! recent
I..~ of 73. FOf gUt aubserlpllona, In
clude your name and addfeaa u well
u thoM olg lN 'lIClplenla. Po.tmul~
Send 101m lI3!>71110 73 Magalln., Sub
t<:rtpliOn s..lcM. P.O. 80.931, F......
Ingda" NY 11731.

Subscrlptlon
problem or
question:

Write 10 73 Mapuln. , Subacrlpllon
Depllrtment PO Bo. 931, Farmingdale
NY 11131. Ple&M Include an addreas

""'-
73 M8fJ8l_ OSSN 0CJll8.-9010l .. pub
1181'*I monthly by 13, ee., ao PIne
SI.-, Peleoborough NH 034511. sec
ond clan poata~ paKl •• "-tertlor·
OUpl'l NH 034511 anClat additional mall·
ing o flk:ea. Copyrlgl'll (C) 1961 by 13,
Inc. AU rlgl'lta reHNed. No pan ol l tl la
publk:atlon may be reprinted or otl'lef·
wi.. NpI'(l(luced wlll'lout wrltt.... P41f.
mlaalon fr(lm m. poubll$l'ler. Mlcrofflm
Edilion- Unlversity Microl li m. Ann
Arbor Mt 48108.

Converts the band 10 -500 KHz to 3510-4000 KHz so you can hear it on
your short wave receiver . Stable crystal control . Sensitive IC mixer and RF
stage . Covers the 1750 meter band, navigation radiobeacons, ship-to 
shore , European tow frequ ency broadcast band. Free brochure on
request .

LOOP ANTENNA

Amplifier . . .. $77.50
Plug-in Loops $59.50

A low noise receiving antenna Connects to your receiver or VLF can....
verter . Plug·in loops cover 10KHz to 15 MHz (VLF plug -in covers
150·550 KHz). Rotates 360 ° , tilts + 90 ° to null out interterence . Man
made noise limits low frequency reception , The loop antenna helps ! Free
brochure on request.

Palomar Engineers
Box 455 , Escondido, CA. 92025 • Phone: [7141 747.3343
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

SAROC

Having been unable to locate
anyone who allended , I'm going
by reports from third parties:
UGH.

Not only were there fewer
than 1,000 in attendance, what
few there were apparently were

else maintaining speed until a
car is detected ahead, at which
time the radar would disable the
cruise control automatically.

Speaking 01 radar, the car
magazines all seem to be of the
opinion that Reagan will be
backing an end to the 55·mph
speed limit, putting the respon
sibility for speed control back
on the states . Many of the
western states are not at all en
thustestrc about the limit.

There seems to be convincing
proof that our government agen
cies have been covering up the
facts about the speed limit and
have been supplying us with
highly distorted reports on the
supposed benelils. Rather than
either saving lives or oil, the
speed limit may have both in
creased traffic latalities and
saved hardly any ou. The major
benefit has been to the makers
and dealers selting radar units
to the police ... and detectors to
the public. Cozy arrangement.

The other major benefactors
of the speed limit have been the
CB industry and the communi
ties which have gotten the take
from the speeding tickets .. . bil
lions of dollars.

Some psycholog ists have
pointed out that one of the re
sults 01 making virtually every
one a criminal Is to alienate the
public from the police and thus
encourage crime ... and reduce
the cooperation needed.

Perhaps the bright spot 01 all
this will be tne developments we
can see coming as a result of
the radar research.

RADAR CRUISE CONTROL

One of the benefits of the re
cent Interest in police radar and
Its detection has been a good
deal of research on the use of
radar for cars. RCA, in particu
lar, has been working on the
problems and has come up with
a system which would enable a
car to automatically follow the
car ahead, keeping pace with it.
This is a small radar unit which
is connected to the cruise con 
trol of a car, either allowing the
following of the car ahead or

and try to empty out the high
schools lor prospects. Remem·
ber that about 80% of these
teenage Novices will decide to
make electronics their career
... and they just might be the
answer to the loss of technology
to Japan.

One more reminder: The 73
series of code tapes is the
world's fastest way to learn the
code ... and the 73 theory
course is the best one on the
market because it stresses
learning the theory rather than
memorizing questions and an
swers. These are ideal teaching
adjuncts to any Novice class.

vencec courses as well. They
have been charging $35 for the
course, which runs lor ten
weeks, one night a week. Judg·
ing from the interest shown in
the courses, Tufts is now esti
mating that they will be able to
license about 50 new hams a
month.

The money for the courses
goes for some 01 the instruction
materials, some for the fnstruc
tor, and the rest for advertising
and overhead. Clubs running
Novice courses have found that
the more a student has Invested
in a course, the more likely he is
to complete it . That makes
sense, when you think about it,
but the anti-profit nuisance who
turns up now and then wanting
the classes to be free louses it
up for everyone.

Perhaps you can talk this over
with your local ham supplier and
get him to set up Novice
courses. Remind him that each
Novice historically buys about
$1,500 in ham gear and books,
so it Is well worth his while to
see that we have as many new
comers as possible. We should
also do all we can to get our
clubs to have Novice classes

DOING SOMETHING ABOUT IT

There is one basic reason why
the ham market has been soft
during the last year and it has nt.
tie to do with the job markel,
stagflation, or the recession.
The main reason why hams have
not been buying very much ham
gear lately is that there have
been far fewer new hams ... and
this means fewer enthusiastic
newcomers looking for fun.

I! amateur radio was growing
at the rate of 11 % as it did
before the proposal 01 " Incen
tive Licensing," we would be
welcoming about 75,000 new
Novices a year. That would rep
resent the 11% growth plus
those needed to make up for the
dropouts and silent keys. That
represents a buying market of
over $l00M. Even when you
spread thai amount around
among about 200 ham stores,
that represents another half mil·
lion dollars in sales for each
store.

Tufts Electronics has moved
things around in their store and
set up a classroom lor teaching
the Novice course. It has been
so succeestur that they are now
planning for General and Ad·

TECH WIZARDS

We seem to be getting more and more technical questions
whose answers require more and more 01 our time which we
seem to have less and less of. We would like to revive the
Technical Aid Group concept which appeared here 10 years
ago.

Please, you wizards out there who want to help (without
compensation), send us your qualifications (experience,
degrees, area of expertise, If any, etc.) and complete address.
Then when readers have questions they can talk to an expert.

Don't take this lightly-some questions are difficult and
will require some digging. But if you can help, you might save
someone a lot of grief.

Write to Editorial Offices, 73 Magazine, Pine Street, Peter
borough NH 03458, attention: Tech Wizards.

TRAVEliNG HAMS

We believe that there are many Interesting stories related
to ham radio across this wide world that are begging to be
tete . When you do travel, keep that in mind. You may be the
only outsider who is a ham to visit a hidden valley somewhere.
Neither 73 nor any other amateur radio publication has the
staff to do this adequately; we are depending on you.

When you have a trip coming up,let us know. We may have
heard about something along your route that may be of in
terest to us all. You might even make a few dollars to put
toward your next trip. So, put a note pad and pencil in your
camera case and start thinking like a roving reporter.

If you are interested, send your travel plans to Editorial 01·
fices, 73 Magazine, Pine Street, Peterborough NH 03458, at 
tention: Traveling Hams.
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Specificali""S "'1</ prices a re subjec//" change wi/hUll/liuJin' or (lbJiga/loll

ru
u n I

• ElE"tEma;. PTT cro.pbODe aDd
carpucae connectors
Ea.:;rl.}' accesstble on right s tdc of
transcctver.

• Compact and lightweight
On tv 2 ·1:3/16 tnchcs wtde. 7-9 16
in d i t,s high. a nd 1-7 6 metres deep.
Wd~hs only 1.62 pounds (Including
a ntenna. battery. a nd hand strapl.

Standard eccessersee included :
• Fle xtble r ubberized a nn-una with
B~C connector

• Hea vy-duty H 50-mAh l NiCd
1"(!leT)" pack

• External-standby (l'TTI plug
• Exter-nal-mtcroprtone plug
• AC r-harger • Hand strup
• E arphone

Mure tnformatto n o n Ihe T R-2400 is
available from a ll authorized dea lers of
Trio -Ke nwood communtcauons. tnc..
111 1 WI'S! Walnut Si n-ct. Compton ,
California 90 220.

Optional aeeessertes:
• ST-l base stand tshownl which

provides L5 -h our qUick (90%1 chafJ.!l".
q-ptn connector fo r dynamic microphone.
and 50-239 antenna connector.

• UC-5 DC qu jck 19<Ylb1 charger U.5 102.0 hours)
• SMC-24 speaker/micropho ne
• LH-I deluxe le-ather case uop-gratn cowtudej
• PB-24 extra battery pack with

eharger a dapter
• BH·l hell hook

-------------~~~~n~~PD

• UP/DOWN manual scan
S!n¢le- or fast conunuous 5-kHz
steps from 143.900 to 148.495 MHl
for Amateur and MARS o r CAP
si mple x or repealer ope-muon.

• 10 memories
Reratne-d w tth batte-ry backup (only
2 .0 m Al. "MO' memorv mav be
used to ahift the lrulls'mil freq uency
a ny destred a mount to opera tc
0 11 repea te rs with nom..ta ndard spilt
In-quenctes.

• Built·lD autopatch DTMF encodcr
All 16 buttons of keyboard provide
tek-pl' tone d ual-lanes while
transmuung.

• Automatic m emory . can
Chn'ks all 10 memory channels.
programrnabre to lock automaucaltv
on either BUSY (sl~nal presentl 
or O PEN (no sl¢nall cha nnels.

• Rcpeatcr or s implclE operation
Convenient mode swlll'h s hins
tm nsmit frequency +600 kHz or
·6 00 kl lz o r 10 m e frequency store d
In "MO· me-mory .

CONVENIENT TOP CONTROLS



"Your V, ·Watt QRP rig Is putting In a bone-crushing signal here In cen
tral India . . . ..

the dollars, three at a t ime.
It is not really d ifficu lt to win

in Vegas ... at least until they
get to know you . . .but you have
to know what you are doing and
spend some t ime learn ing how.
I've wr itten about this in one of
my other magazines in more oe
tall. Obviously , before you
tackle the professionals, you
want to have your system not
on ly perfected, but very well
practiced. This is where the
computer comes in ... affording
you pract ice without haVing to
pay for it. It is far better to learn
lor free and take your lumps
than to try to get your gambling
education at $2 a throw.

Quite a number 01 people
have come up to me at shows
and tried to argue that you can't
really win at gambling in Vegas.
When I pry in to their knowledge
of the subject, I f ind that they
know virtually nothing about it.

Continued on page 120

by Bandel Linn K4PP

the local people come to the
strip to get in on the$1,49 break
fast buffets.

Other than that , most of the
things in Vegas are so tacky thai
I really d islike the place. The
casinos are packed most of the
day and night with people ouu
ing the levers of the slots. Are
they having fun? I watched sev
era l hundred of them and I saw
not one smile. Even when the
jackpot would eventually dump
on them they accepted it sto
ically and went back to seeing
how fast they could get the
co ins back into the machine.

At the airport, while I was
waiting for my plane, I watched
a ehabblly-dresaed couple get
$100 in dollars and start feeding
them into a slot machine. By the
t ime I'd fin ished my ice cream,
the $100 was gone. I never saw
one sign that either of them was
enjoying t he exper ience. They
just stood there silently, as
though hypnotized, slid ing in

./

Well ... 1Can Dream, Can't I?

VEGAS

Though I didn't go to the
SAROC mess th is year , I did
have to get out to Vegas for the
Winter Consumer Electron ics
Show (CES) a couple of days
later. The weather was perfect
and the town was crowded with
about 60,000 attending the CES.
With the casinos vying with
each other to provide tow-cost
eats, you can do very well in the
town on about $6 per day. Even

siphoned o ff by a competing
event put On by the local ham
club, which has not been silent
In it s bitter feelings about the
SAROC namtest ... an event put
on mostly by one chap for orct
it ... and supported almost sole
ly by Ham Radio magazine.

The show did get a great re
view In HR's Hall Right Reports,
thu s preserving their record for
objectivity. Will there be another
debacle next year? It seems
unlikely.
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55-32

res

•

Groop A
67.0 XZ 91.5 ZZ 11 8.8 2B 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162 .2 5B
7404 WA 97.4 ZH 127.3 3A 167.9 6Z
77.0 XB 100.0 1Z 131.8 3B 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.9 6B
82.5 YZ 107.2 IB 14 1.3 4A 186.2 7Z
8504 YA 110.9 22 146.2 4B 192.8 7A
88.5 YB 114.8 2A ISl A 5Z 203 .5 1\1 1

.

Group B

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

600 697 1209 1600 1850 2150 2400

1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500

2175 9.1 1633 1750 2000 2300 2550

2805 1800 2100 2350
•

• Frequency accuracy, + . 1 Hz max imu m - 40°C to + 85°C
• Frequencies to 250 Hz available on special order
• Continuous tone

• Frequency accuracy, + I Hz maximum - 4Q°C to + 850C
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value of resistor

Wired and tested: TS·32 S59.95. S5·32 $29.95

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

TS-32 Encoder-Decoder
• Size: 1.25" x 2.0" x .40"
• High-pass tone fi lter included that may be muted
• Meets all new RS-220-A specifications
• Avai lable in a ll 32 EIA sta ndard CTCSS tones

SS-32 Encoder
• Size: .9 N x 1.3 ~ x .40 ~

• Avai lable with either G roup A o r Group B tones

Frequencies Available'

OUf new crop of tone equipment is the freshest thing growing
in the encoderldecoder field today. All tones are instantly
programmable by set ting a dip switch; no counter is requi red.
Frequency accuracy is an astonishing + . 1 Hz over all temper
ature extremes. Multiple (one frequency operation is a snap
since the dip switch may be remoted. OUf 5$-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.
And, of course, there's no
need 10 mention our TS-32
I day delivery and
I year warranty.
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Continued on page 44

When apply ing , you must
state which call district you are
applying for. Claiming all call
d istricts requ ires 12 applica
tions, and the rec ipient also will
receive a nice trophy.

For each Call Area Award,
there are three award classes.
Class A-ali counties In the ca ll
area worked; Cla ss B_2/J of the
counties worked In the call area;
and Class C-'/J of the counties
worked in the can area .

To app ly for the USA County
Award, prepare a li st of claimed
contacts in order by county
within each call area . Be sure to
list the usual logbook informa
tion , including the county and
state of the contact. 00 not send
aSl cards! Have your list vert
fied by at least two amateurs or
a local rad io c lub secretary.
While there are no mode or band
restrict ions for this award, you
may request endorsements and
rece ive recognit ion at no add l·
uonat charge If a request for
such is made at the t ime of ap
plication.

For each Gall Area Award ba
ing appl ied for , enc lose an
award fee o f $1 .00 and forward
to: Ray Teeter N2RT, RO 2,
Canaan Height s, l ocke NY
13092.

CHN MOB ILE ACHIEVEMENT
AWARD

Also made available by Ray
Teeter, the CHN Mobl1e Achieve
ment Award is offered in three
award categories.

To qualify, applicants must
either (1) work mobiles in all the
counties of anyone state, (2)
work the same mobile in all
count ies of anyone state, or (3)

available to applicants who can
meet the requirements of any of
the 12 award categories.

There is a category for each
call district, and an app licant
must work the required number
of counties in that district to
qualify.
1st call district-67 counties
2nd call district-83 counties
3rd call dlstrict-94 counties
4th call di strlct-749 counties
5th call d istrict-584 counties
6th call district - 58 counties
7th call d lstrict-257 counties
8th call d istrict-226 counties
9th ca ll dlstrlct-266 counties
10th call district-681 counties
Alaskan call distrlct-4 ccun
ties Oudic lal d istricts)
Hawaiian ca ll d istrtct-5 ccun
t ies

CQAWAAO

The CO Radio Club o f Torring
ton offers a cert ificate for con
tact with its club members. This
is open to any amateur stat ion
on any band, any mode, at any
t ime.

To qualify, amateurs within
Connecticut mu st make 15 con
tacts with members; other state
side amateurs need to con tact
only 10 member stations; OX
stations must establish 5 mem
ber contacts.

There are no charges for this
award; however, donat ions to
offset postage would be appre
ciated. Send your list of con
tacts t o: Robert J . O'Neil
W1FHP, Awards Manager, Hard
Hili Road, Bethlehem CT 06751 .

THE UNITED STATES OF
AMERICA COUNTY AWARD

The USA County Award is

THE HEX AWARD

Paul Hilton N3BCZ recently
wrote and provided me with de
tails o f an award being spon
sored by the lancaster Radio
Tran smitting Society, Inc. The
award is a beautiful hand-cor
oree certif icate, authenticated
by the officers of the lancaster
organization.

To qualify, applicants must
make contact with at least th ir
teen lancaster County rad io op
erators. There are no mode re
strict ions, but contacts via re
peater are not valid.

To apply for the award, send
you r OSl confi rmat ions to the
club trustee. Be sure to enclose
suffic ient postage for the safe
return of your cards. In his letter,
Paul failed to mention if there
was an award fee. It is assumed
there is not. You may forward
your application to: Robert Wen
ger ,402 S. State St reet, Ephrata
PA 17522.

If you are an active county
hunter, wh ich a heck of a lot of
our readers are, you might take
a hard look at four very challeng
ing awards being offered by Ray
Teeter N2RT.

along the line, most of the clubs
lost their confidence and only a
few have taken the init iative to
design an award and offer a
chall enge to award seekers of
the world.

Perhaps now clubs will recoq
nlze the signi ficance award pro
grams have to an active group .
Why not form a committee and
consider such an endeavor this
week?

~~ •.'._~-

and stations. We've seen the
popularity o f the club and it s OX
Award grow signil icantly over
the past three years to where
now it is the center of attraction.

A radi o club award can mean
a way of strengthen ing the
club's treasury. Those projects
which previously were restricted
due to finances now can be
come reality. The easiest part of
it all , once you have your award
program organized and can
send your rules to me to publish
in this column, Is just standing
by ... w ith in a month you' ll
beg in seeing lett ers o f ap
pli cat ion pouring in .

The most Important comment
I can otter about a newty-Iound
ed award is that it has to be
something different to be In de
mand. So, give your award idea
s ome thoug ht. Plan you r
requi rements with the thought
In mind t hat your award is not
for everyone. Make the rules
somewhat d ifficult, yet not too
rest ri ctive . Don't make the
award so simple that you prac
ti cally give it away . If an
operator doesn't have to work
towards a goa l, the cert ificate
on the wall won 't be of any value
to him or those who see it on
disp lay.

Finally, I would like to see
cl ubs gett ing involved with
award programs on a larger
scale. The majority of award
sponsors seem to be major mag
anne publishers and national
rad io soc iet ies. Somewhere

.. on.. _ *1Wft

.,!-£P " (;&L_ .
-~-

---

I wish to thank the many read
ers who have supported the 73
Award s Program and t h is
Awards column over the past
year and a half. rve received let
ters from all over the world sup
porting both pro jects.

In answer to the many letters
received recently, the 73 Awards
Program is qu ite extensive. As
you read through the-September
and October, 1980, editions of
73, you see featured nearly
twenty Individual awards being
made available 10 licensed ama
teurs. We wou ld like to cater to
your many ideas lor adding a
lew more awards to the pro
gram, but we have 10 limit our
portfolio so that it is man
ageable by the stall . As we all
know, 73 Magazine Is only one
fu nction of the Peterborough
crew!

Please, don 't let my comment
discourage you. You people
have a lot 0 1 super Ideas for dll
lerent awards. Personall y, I
wou ld recommend that you ini
t iate and fund your award con
cept locally. What a great way
for a radi o club, for example, to
gain internat ional recognit ion !
Take the Whldbey Island OX
Club ... with the founding of the
Internat ional Island OX Award ,
we have seen applications made
from even the rare st of countries

Bill Gosney WB 7BFK
MicrcHJO, Inc.
2665 North Busby Road
Oak Harbor WA 98277

AWARDS
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FOX-TANGO CORPORATION
Box 15944S, West Palm Beach, Florida 33406

-",

!Jf'o1er Inquiries Wri:vmed

,~~h~ : .
~~- ..

= :::I /'i/.

FOX-TANGO CLUB

WANT TO KNOW WHY?
Send for descriptive brochure and information

FOX-TANGO OWNERS: JOIN FOX-TANGO CLUB
$8.00 u.s. & CANADA-S15.00 OVERSEAS

PEOPLE WHO KNOW QUALITY
AND NEED RELIABILITY

Demand FOX-TANGO Filters
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CONTESTS

CALENDAR
ARRL Open CD Party-Phone
DXlYL to NAlYL Contest-CW
ARRL Open CO Party-CW
OXlYL to NAlYL Contest-Phone
YL ISSB aso Party-Phone
aRP aso Party
Helvet ia Contest
County Hunters SSB Contest
Rocky Mountain Division aso Party
DARC Corona 10-Meter RTTY
Mich igan aso Party
Europe and Africa Giant RnY Flash
VKJZUOceanla RTTY OX Contest
European OX Contest-CW
SARTG Wortdwlde RTTY Contest
European OX Contest-Phone
G.QRP·Club CW Actlylty Weekend
Washington State aso Party
OARC Corona 1().Meter RTTY
OARC Corona 1().Meter RTTY
European OX Contest-RTTY
G-QRP-Club Winter Sports

",..,.,..
"....
16,972
10.455..,
17,MO

1257

5,'24,,,.•.'",
zaeas
15.147
13,572

.""6,318
10.688

r.aeo
""azaa,.,.

'....
" .m

m
aa,...

"....4,817

35.787

'....
,.."

3.""......""•.""

EU'DJM

OXSta~

EA9GT 3.812
JAIAON 11.8&4
JT1AN 105
OMlP )!MI

OD5LX 924
PY4Kl 7.1
UA9CAL 22,320
U06CN 2,1150
UJ&JA5 578
UL7QF 1.ll8O
UMIMBA S40
V£2WA 2.Y2
VE3HNO 351
VE4MF Il60
VESJQ 62.
V01AW 11,172
VK3AEW 2.592
KA1EP 11,894
N2UN 15.875
W3AAK 10.701
wsce, 2l),!.32

WSEU 187
WW A ' .120
W1UlC • .ll8O
W80A 10.082

AEtX 270
W'LHS 108
HB9BAW.fX 20,352
9G1KL 2.304

Continued on page 117

CT. MS
OKIZG
EA7Al G

""G3ESF
GOotGWO
HAIKOA

HA7SO
IN3NJB
ISIODV
WON

"" "OE1DSN3
OH9NV
OH3P8
OK3KFF
OK1AVO
ON7YO
OZlBlO
PA3AFF
SM4CGM
S PflARY
S P1KRU
UK4PNZ

""'C
UKSlBM
UK2WAF
UOSOWC
UP2BAW
UQ2MF
AU2ACU
V02BEO
YU2CAM
YU3A1J
Y43ZNlA

RESULTS
1980 HELVETIA CONTEST

Score f ive points for each
member contacted on any conti
nent. Non-member contacts
count one point. Only member
station contacts count lor multi
pliers. MultIpliers are each
state, country, and province.
Also, each team contacted, but

RESULTS
1980 MICHIGAN aso PARTY

Michlylln

W8PBO ta.6OO
K8RO 87.235
WAlVNZ 68..70
weyv sz..ws
KaAQM SOMO
WAIM AM 5O,1SO
W..uoAF 42,9-48
N8ADWIII 41,1120
WBllAYW 40,8115
WB8ZJ L 37,520

Oul·of-Sta l.

VE3DAP 17,784
K3HB 1.,1120
W1AQE 8,244
WMBZW 7,440
NIBNW 6,840

W3PYZ 5.740
W1ULC 5.565
WOllSBR 5,066
U CWl2 4,538
N3AHA 2,938

FREQUENCIES:

3925, 7290, 14332, 21373,
28673. Listen for OX on 3765 and
7090. Listen for VK on 3690 on
75-meter phone, as their top fre
quency Is 3700. It is requested
that stations spread out to
rel ieve congestion on 14332.
Use frequencies from 14280 to
14345. Remember the nets on
14313 and 14336. Also OX sta
tions use 14160 to 14190 for con
tacts among themselves.

SCORING:

EXCHA NGE:

Name, RS, SSBer number,
country, state, and partner's
call. If no partner,leave blank. If
non-member, send "No Num
ber."

YL ISSB aso PARTY-PHONE

0001 GMT April 18 to
2359 GMT April 19

Two six-hour rest periods are
required. Operating categories
Include: single operator, OXJWK
teams, and YUOM teams. Ail
bands will be used, and the
same station may be contacted
on different bands for contact
points but not as country multi
pliers. Two meters may be used,
but contacts must be direct and
not through repeaters.

enclose a busrness-eeee enve
lope with sufficient return post
age. Logs must be received by
May 20th to qualify. Send all
logs and data to:QRP ARCI Con
test Chairm an, Wil liam W.
Dickerson WA2JOC, 352 Cramp
ton Drive, Monroe MI 48161.

AWARDS:

Certificates to the highest
scoring slation in each state,
province, or country with two or
more entries. Other awards will
be given depending on activity.
One certificate to highest scor
ing NovlcefTechnican overall.
One certi ficate for the sta tion
showing three skip contacts us
ing the lowest power.

FREQUENCIES:

Novlce- 371 0, 7110, 21110,
281 10,

88B-18 10 , 3985, 7285 ,
14285,21385,28885,50385.

CW-1810, 3560, 7040, 14060,
21060,28060,50060.

Try SSB on even hours, and
don't forget Novice frequencies.

LOGS AND ENTRI ES:

Send full log data, including
full name, address, and bands
used, equipment, antennas, and
power used, Entrants desi ring
results sheet and scores, please

Watts, )(1 .5; 10-30 Watts, x 2;
J.l0 Walts, x 4; '·3 Watts, x S;
less than 1 Watt input, x 10.

Final score is total aso
points times total number 01
states-provinces-countries per
band limes the power multiplier.

Apr 4·5
Apr 8-9
Apr 11·1 2
Apr 15·1 6
Apr 18-19
Apr 18-20
Apr 25-26
May 2·3
May 9·10
May 10
May 16-18
May 23·24
Jun 6-7
Aug 8·9
Aug 15-16
Sep 12-13
Sep 12·13
Sap 12·14
Sap 26
Nov 8
Nov 14·15
Dec 26·31

Robert Baker WB2G FE
75 Windsor Dr.
Ateo NJ 08004

EXCHANGE:

Members-AST, state-crcv
ince-country, and OAP number.

Non-Membera-c-R'S'I, state
crovmce-countrv. power input.

SCORING:

Each member aso counts 3
points. Non-member oscs are 2
po ints, and stations other than
WNE count 4 polntseaeh. Mult i
pliers are as follows: More than
100 Watts input, x 1; 30-100

CRP ARCI ANNUAL esc PARTY

2000 GMT Aprll18 to
0200 GMT April 20

The contest is open 10 all
amateurs and all ere eligible for
the awards. Stations may be
worked once per band for aso
and mu ltiplier c redits.

14 73 Magazine . April, 1981



Send smooth,
easy-to-read CW
with the Heathkit HD-1410
Electronic Code Keyer,

The easy-to-build
Cantenna' " Dummy Load

reduces QRM during
tune-up,

mll e Wtill y,ou are ctoirig to
our. si a, !1:a as the amateur
ea el you do it better.... and to
ve -you money, too.Heath is your one-

stop headquarters for accessories, antennas and
complete. build-it-yourselt rigs.And they're a ll
backed by the more than 200 hams at Heath.

The new Heathkit Catalog describes one of
the most complete selections of ham gear any
where. 'rou'Il also find the latest in home com
puters, fi ne stereo components, colorlVs,
precision test instruments and innovative elec
tronics for your home... all in easy-to-build,
money-saving kits.

It's one catalog yo u don't want to be without
Write for your free copy today o r pick one up
at your nearest Heathkit Electronic Cente r.

~ SEND FOR FREE CATALOG

~
:. _ Write to Heath Company.Dept. 011- 764

• • . ~. " . ~ Benton Harbor,MI 49022. ln Canaoa. write
. ..... t . 0: .;--- Heath Oo.. 1480 Dundas Highway East,
~. -:•..-w.. Mlsslssauga, Ootano L4X 2R7.

...:. '~ ~ , \ VISIT YOUR HEATHKIT STORE
In the U.S, and Canada, visit your nearby
Heathkit Electronic Center where Heathkit
Products are displayed. sold and serviced.
See the white pages 01your phorIe book. In
the U.S., Heathkit Electronic Centers are
Units of Vefllechno!ogy Electronics CorporatlQr'l

Heathkit~
Switching antennas

Is easy with the low-priced
SA-1480 Remote Coax Switch.



Only
TEN-TEe
Offers A

Money Back
Guarantee.
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See your nearest
participating dealer

for details
on this new

no-risk
trial offer.



TEN-TEe PARTICIPATING DEALERS

FCC

CORRECTIONS

Alabama
Alabama Treasure Hunter
Hun tsvi lle

California
H am Radio Oudet
Anaheim
H am Radio O utlet
Burlingame

Ham Radio Ouuet
Oakland
H am Radio Outlet
San Diego
H am Radio Oudet
Van Nuys

Colorado
CW Electronics
Denve r

Connecticut
H atry Electronics
Hartford

Delaware
Delaware A mateur Supp ly
New Castle
Amateur & Ad vance

Com m unications
Wilmington

Florida
Mike' s Electronics
Fort Lauderdale
Hialeah Com munications
H ialeah
Amateur Electronic Supply
O rlando

Idaho
Custom Electronics
Boise
Ross Distributing Co.
Presion

Illino is
Organs & Electro nics
L ockport

Indiana
Lakeland Electronic Supp ly
Angola
The H am Shack
Evansville

Electroccm Industries

South Bend

Iowa
Hi Inc.
Co uncil Bluffs

Massachusetts
Tufts Rad io Electronics
M ed fo rd

Michigan
Omar Electronics
Durand
Radio Parts. Inc.
G rand Rapids

Missouri
Henry Radio
Butler
H am Radio Center. Inc,
St. Loui s
Mid -C om Electronics
SI. L ouis

Nebraska
Omaha A mateur C enter
Omaha

Nevada
A mateur Elec tronic Supply
Las Vegas

New Jersey
Radios Unlimited
Somerset

New Mexico
Pecos Va lle y
Amateur Radio
Roswell

New York
Grand Central Radio
New York
Ham Radio World
Ortskany

North Carolina
Btno C omm unications
Greensboro

O hio
Ken-Mar Industries
North Canton
Universal Amateur Radio
Reynolds burg
Amateur Electronic Supply
Wickliffe

O klahoma
Radio Incorporated
Tulsa

O rego n
Eugene Radio S upply
Eugene

Pennsylvania
Supelco Inc .
Bellefonte
South Hills Electronics
Pinsburgh
Carr Electronics
Telford
Ham Buerger Inc.
Will ow Grove

South Carolina
GJ.8.M.D. Communications
Rock Hill

South Dakota
Burgharat Amateur Center
Watertown

Tennessee
ARSON
Madison
Germantown Amateur

Supply
Memphis
J-Tron
Springfield

Texas
Texas Towe r
Plano

Virginia
Tuned Circuit
Harrtsonburg
Radio C ommunications Co.
Roa nok e

Wa shingto n
A mateur Radio Supply
Seattle
C-COMM
Seattl e

Wiscons in
Amateur Electronic Supply
Milwaukee

TYPE·ACCEPTANCE
REQUIREMENTS EXTENDED

FOR EXTERNAL
RADIO FREQUENCY
POWER AMPLIFIERS
(DOCKET NO. 2111 n

The Commission has dec jded
to extend for an indef inite peri
od its type-acceptance requ ire
ments for external radio fre
quency power amplif iers of the
kind used to amplify Citizens
Band radio t ransmissions ille
gally.

The Commission inst ructed
its staff to draft an order extend
ing the type-acceptance and re
lat ed tectmtcar requ irements in
def inite ly. The requ irement s
were adopted in 1978, ettecnve
lor th ree years, to cope with the
problem created by the large
number of amplif iers being mar
keted and promoted fo r use in
and around the CB frequencies.
External amplil iers o f the sort
used to amplify CB signals ille
gally can cause serious interf er
ence to TV and radio reception.

Type ac ceptan ce, in th i s
case, requ ires submission 0 1 a
sample of the model amplifier to
the FCC for approval, a long with
technica l data, before it is man
ufactured and placed on the
market. The number o f proto-

In the January, 1981, Review
section, the lirst two TS-820
mod kits (front end and bal
anced mixer) were tocorrecuv
sourced to & F Amateur Rad io
service s. These mods are, in
fact, produced by W6TOG, and
are available through authorized
d istributors (S·F is not one). All
mail-order inqui ries should be
directed to the address given
below . Both the ORO kll and the
Magicom board are available
still from S-F at the address
given at the end 0 1 the review.

Jerome H. Ginsberg W6TOG
TM l imited

6108 Hazelhurst Place, Suite 9
North Hollywood CA 91606

type units that can be manufac
tu red in preparation for submis
sion fo r type acceptance is urn
Ited to 10.

The requirements apply to all
amplifiers and amplifier kits ca
pable of operation below 144
MHz. They cover most ampli
fiers used in the Amateur Radio
Service .

The Commission said numer
ous manufacturers and distnbu
tors o f ampli fiers designed for ll
legal operation have ceased
manufacture and marketing
s ince the requirements were
adopted, though some are con
tinuing.

The effect iveness of the type
acceptance requirement s in
halting promotion of amplifiers
lor illegal applicat ions indicates
that they should be conti nued, it
sa id. Notice 01 the continuation
was g iven in the order that o rig i
nally implemented the type-ac
ceptance requ irement.

Act ion by the Commission,
December 18, 1980, by Second
Report and Order (FCC 80-750).
Com mis sioners Ferri s (Cnalr
man), Lee, Washburn, Fogarty,
and Brown.

In " A Programmer's Po t 
pourri" (September, 1980, p. 95),
Program 11(03), p lease insert
F =0 at line 0225.

Peter Stane: K20AW
Mt. Kisco NY

In my January, 1981 , article
" Cheap and Simple," p. 51 , an
error ca n be fou nd in the Parts
List . Capacit ors C1 and C2
should be swit ched. While this
error exists in the Parts List, the
text of the article is co rrect , C1
is 10 uF, 25 V, and C2 is 13.000
uF, 25 v.

Vern A. Weiss WA9VlK
Kankakee u,
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LEAKYUNES

NO-CODE LICENSE?

Here's your chance to speak up! Send us a pos tcard with
your Yes or No answer to this Question:

Should there be any form of no-code license in the Amateur
Service?

Mail your reply to Editorial Offices, 73 MagaZine, Pine
Street, Peterborough NH 03458.

•

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Most of us thought that the
wo rld had learned its lesson
about appeasement when Ne
ville Chamberlain and Edouard
netaoter engineered the Munich
Pact , thus preparing the way for
Adolf Hitler's rapacious appetite
lor territorial aggrandizement .
We thought that appeasement
had been thoroughly d iscredited
as a bankrupt tact ic, unworthy
strategically and unworkable
from a practical sense.

It appears that we have not
learned thai historical lesson,
and we may be compelled 10 re
learn it.

We show overweening lenien
cy toward para sites and crtmt
nals; we extend the hand of
friendship (generally prompted
by either economic or ponttca!
expediency) toward foreign na
lions which despise us; we
lower academic standards so
that unqualified boobs can oc
cupy space in our universities,
and, c loser to home, we grant
concessions to the undeserving
in amateur rad io.

Two things happen when you
appease. You sharpen the rec ip
ient's appetite for more, and you
make it unnecessary for him to
appreciate what he has, for he
comes to the swi ft conclusion
that he deserved to get it all the
time . Giving someth ing for
nothing is a certain prelude to
disaster.

Through the years, we have
witnessed a gradual frittering
away of Qua1ily in favor of quen
tlty, and nowhere is this more
clearly evident than in ham
radio. The implementat ion of
the "mall order" license was a
costly mistake. likewise, the re
institut ion of Incentive licens
Ing was a kick in the teeth , not
only to the Amateur Servi ce, but
to every ham hold ing a General
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class t icket, for it arbitrarily
deprived him of pr ivileges once
fair ly earned and rightfully en
joyed. At the same time, it leiI far
short o f the intended mark,
wh ich was to encourage upgrad
ing on a wide scale.

The sad fact is that only a
small proportion pursued the
golden goal of Extra class. They
went as far as Advanced simply
because their sore interest In
upgrading was to continue oper
ating on accustomed Irequen
cies. I have asked litera ll y
thousands of hams why they
upgraded, and most had not
done it in order to improve skill s
or knowledge but merely In
order to be able to work OX or
avoid the congest ion in the
crowded General port ions. Cer
tainly the piddling few kilohertz
of secuesterec space in the CW
port ions and in 15- and 75-meter
phone bands did not strike any
one as all that attract ive, at
lea s t not when measured
aga inst the difficulty 01 learning
Extra class theory and mcreas
ing the CW speed up to twenty
words per minute.

I cannot speak for all ama
teurs ,of course, but as a DXer of
fong standing, I can state with
conviction that to those who
share that Interest with me,
there is little poin t In acquiring
the Extra; it Is meaningless In
rea l terms .

Newington , ever-obseeeec
with the idea of recru iting more
and more members, has sold
it se lf a delusion : that there Is an
unlimited pool of potentia l arne 
teu rs out there, and that any and
all of them should be recruited
through any means, even code
tree licenSing. Perhaps amateur
rad io has gained several good
people who were at f irst unqcen
f ied, but it Is even more likely
that there is a huge army of lids
who could never be anything but
a detriment, no mailer what was
done for them.

All that separates the deserv
ing from the undeserving Is the
FCC examination. And for the
ARR L to keep granting credence
to the Idea of an " entry level"
code-free license (a cryptic term
wh ich means a giveaway) Is an
absolute abomination, a breach
of faith with every League
member. The major contribut ing

factor toward the mess on 27
MHz is that anyone can apply
and get a license without lift ing
a finger to prove that he is quail
lied. The regu lat ions may call
for the CBer to possess a copy
o f the appropriate rules, but he
is not requ ired to read them or to
be familiar with their prov isions.
He does not have to know any·
th ing , nor does he have to
demonstrate his will ingness to
learn anything. All he needs to
do is to buy a piece of eQu ip
ment, hook it up to an antenna.
plug It Into the wall socket, and
begin yammering into a micro
phone.

And now the powers that be
are again proposing that the
door be opened to moreunquall
lied " space cadets," so that
they can bring their ignorance
into the Amateur Service. Pursu
ant to a request by FCC Chair·
man Ferris, and with the support
of three " high level" offic ials on
the Commission Stall, a Notice
01 Proposed Aulemaklng is ba
ing drafted wh ich is intended to
implement a waiver of the code
for amateur licenses.

That th is ostensibly is aimed
at br ing ing in those who are ln.
volved in computer sc ience is
altogether bes ide the po int. 01
course there Is an important tu
ture in amateur radio for all
sorts of applicat ions of the new
digital techniques. An editorial
in OST for June, 1980, men
tioned several areas: station
control, con test logging, setel
lit e applicat ions, repea ter
"bookkeeping," orbital credrc
ttcns. azfmuth-etevatfon tables,
signal processing. automatic er
ror correct ion , antenna design
computat ions, ctrectron-unctnq
techniques, and message han
dling. But, as I say, all this is
beside the point. The fact is that
the doorway to ham rad io has
never been closed. Anyone with
a des ire to become an amateur
can acqu ire the necessary
knowledge and skill. The only
th ing that ever stood in the way
was an applicant's laziness and
inertia.

But the FCC operates on the
present-day assumpt ion that

high standards are set up as a
deliberate bar to the entry of the
broadest possible number, that
difficult criteria are evidences of
some desire to exclude, and are
therefore undemocrat ic. And, in
stead of opposing this with all
the strength at its command, we
see our AARLexpressing uncer
tainty with respect to amateurs'
feelings in the matter. I wi ll
wager anything that with the
possib le exception of a few lSI>
lated bubble-headed utopian
idealists. the huge majority of
U.S. amateurs f irmly oppose the
granti ng of any code -free
license.

Some insist that because
some, even most, have no use
for CW, it ought to be abolished
as a prerequisite. I say, bull
feathers! It may not be In gen
eral use by the majority; I won 't
argue the point. But to me, Its
chief purpose is to test the will 
Ingness of applicant s to earn
the license.

There are some individuals
who can' t Quality for driving and
flying l icenses.They are incapa
ble of sufficient coordination, or
their minds can't grasp the wr it
ten material. But you don 't see
anyone proposing an " entry
license" for them. You don 't see
bar associations endorsing an
" entry level" so that incompe
tents can pract ice law, nor do
you see a State Medical Board
asking for Changes that would
permit the non-q uauueo to ac.
quire " entry level" licenses to
practice obstetrics or neuro
surgery!

Yet, th is is precisely what pro
ponents of such schemes are
really driving at . Do you eenous
Iy bel ieve that they do so
because they are sincerely inter
ested in the growth and luture of
amateur radio?Or is it somehow
tenuously connected to a bo
nanza in the sa les 01equ ipment
to new licensees? Not that I ob
ject to that; it is important to our
tree enterprise system. But, at
the same t ime, nothing prevents
anyone from buying the License
Manua l in order to qualify for a

Continued on page 120





Fig.f. rrt-toooter conversion.

RTTY LOOP

Going to look at another piece
of equipment next month. What
Is it? You may not think you
need it, but once you 've bought
one you wouldn't be without
It. Curious? Don't miss next
month's RnY Loop!

Russ Lawson K1MOU drops me
a note that several active hams
have reams of pictures they will
gladly send to anyone, over the
air. Ken WA4MNT, in St. James
City, Florida, says that he has
Quite a few, and W. E. Symons
K41H passes along a similar li st
as long as your arm.

Most letters I get are Ques
tions or requests for this and
that bit of information. I would
like to acknowledge one this
month that was just a nice note.
I can remember back a few
years, when I was an intern, how
tight my time was and how pre
cious every spare moment be
came. This schedule only gets
worse the further into the sys
tem you go, t hrough residency
and Fellowship. That is why this
note, from Joseph R. salvatore,
M.D., now a Fellow at Roger Wil
liams General Hospital in Provi
dence, Rhode Island, means so
much. Joe was one of my interns
a few years ago, and I lost t rack
01 him when he left the area to
further his education. I don't
know what his call sign is now,
but I am sure that he does not
have much time to operate.
Thanks for reading the maga·
zine , Joe, and best of tuck.

Our sister publication, Kilo
baud Microcomputing, has been
giving Quite a bit of space to
communicating over telephone
lines. These Computer Bulletin
Board Systems (CBBS) now form
a viable means of getting Inter
mat lon across the country with
out worrying about propagation
conditions. Users 01 6800 svs
tems might be interested in an
article in the February, 1981 , ts
sue which details the method I
use to hook up to the CBBS lo
cally. By the way, if you want to
leave me a message, you might
try the Baltimore Micro·Mail Ser
vice, at (301r655-0393, call ing
only between the hours of 10 am
and 10 pm, eastern time, or the
Prodigy system, at (301 r337·
8825, available 24 hours a day.
Both of these systems are ring.
back, CP/M·based computers.
To access, call the number, let
the phone ring once, then hang
up and dial again. The computer
will answer when you ca ll back

'0.

A computer may be pro
grammed to do the same con
version, from one code to anoth
er and back again, and will do it
just as well asa simple board, at
many times the cost. But what
you gain is some intelligence In
the conversion. The computer
can provide features such as
message buffers, au tomatic
ident if iers, and other bells and
whistles which make operating
a real pleasure. Now, I don't
think I would run out and buy a
computer just to run RnY, but
once you have one you won't be
lieve how many new uses you
can find.

This leads us to another Ques
t ion: wh ich computer? Wel l,
from the RnY point 01 view, I
really don't think that matters
much. My biases run toward the
6800 family, but that is because I
have one and have written Quite
a bit of software for it . The
TRS-80, by Radio Shack, is clear
ly one of the most popular mi
crocomputers on the market,
spawning accessory suppliers
and even whole magazines (have
you tried 80 Microcomputing
yet?). A typical Question comes
from John. T. Gubernard K2LSX,
of Bergenf ield, New Jersey, who
writes that he has a TRS-80 and
Is looking for ways to get on the
air with it .

Guess what else the mail
brought? One of our 73 aovertte
era, Vic Frump K8EXJ, passes
along information about his Bit·
Byt er RTTY system for th e
TRS-80. This system is designed
for either a Level I or l evel II
computer and has Quite a list of
features, including split-screen
operation, with received inter
malion scrolled in the bottom
two-thirds of the screen and the
transmit buffer in the top third,
automatic AnY and CW identi
fication, single-key ca, RY, or
QBF, and 60· or t ee-wpm opera
non. The unit keys the loop, so
interfacing to most systems
should be straightforward. lnter
ested? Drop Vic a line at UHF
Sales & Service Co., Route 1,
Box 52A, Evans WV 25241 . Be
sure to m'ention RTTY Loop
when you write, OK?

Pic tures on RnY is always a
good topic, but, unfortunately,
one which has caused quita a bit
of concern in these pages In
months past. As I write this (in
January), there still is no word
on the ongoing saga of Tele
printer Art, ltd. There are pic
tures out there, however, and
you don't have to pay for them!

,
I,,
~

4N25 cctcrectetcrs to convert
the TTL level to a plus-minus s !x
volt swing, suitable for driving
the polar Input of his printer. To
take care of occasional upside
down stations, he uses one sec
tion of a 7404 TTL hex inverter,
which may be switched in to up.
side-up the upside-down rene
gade. Looks like a nice piece of
work, Randy.

Along the lines of Interfacing,
Reginald Theriau lt , f rom Rimou
ski, Quebec, is cu rrently using a
Model 2&ASR Teletype and a
HAL ST-5 demodulator on 6().

wpm, 5-level RnY. He has re
cently come by a video terminal
and wonders how to use it on
RnY. Reg, the terminal you de
scribe Is set up, as are most ter
mtnets, to use the eight·bit
ASCII code, described In RnY
Loop a few months back. As a
serial RS·232 output Is available,
the physical connection of t he
terminal to a demodulator such
as the ST-5 should not be too
hard. However, you will be run
ning ASCII , not BaudoUMurray
ecce. Although this is legal in
the United States, I am not sure
about Canada's viewpoint. Fur
ther, most RnYers are stili us
ing Murray/Baudot (try to keep
thi ngs fair !). There are two main
ways to convert to five-level
code, If you want to: a stand
alone hardware conversion or a
computer.

The hardware conversion
would use a UART to input the
serial data and convert It to par
allel, a ROM and associated
chips to look up and change
code groups, and another UART
to ou tput the transformed code,
perhaps at a di fferent speed.
This method is cheap, it works,
and several schemes have been
published in 73 through the
years.
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A.

April may be the month lor
fools, but the biggest fool of all
around here would be me if Ilg
nored your leiters and ques
tions. So this month let's turn to
the mailbag.

Some lime back, I mentioned
thai Dave l undquist WA2UWK
was in need of Information for
the Lenkurt 25-A demodulator
thai he had acquired. Indica
tions are that Dave got all the in
formation that he asked for, and
more. With the help of Sheldon
Dattcn WA 4MZZ and Rich stren
low KAIICSG , and who knows
how many others, both Dave
and I now have a bit more infor
mation on the Lenkurt.

This unit was (is?) in use by
various wire servic es to dis
t ribute signals on slow-speed
teleprinter channels. It is config
ured to allow lone pairs hom
around 300 Hz to 7 kHz, center
frequency, to be used. Thus, sev
eral different s ignals cou ld
share the same line, using dif
ferent audio tone frequencies,
with the differentiation made by
the receive filter in the Lenkurt
unit. Hopefully, Dave will be able
to adapt the thing to amateur
RnY. Good luck, Dave!

There seems to be Quite a bit
of interest In connecting various
teleprinters to low-level TTL cir
cuits. A1C Randy L Bray, sta
tioned at Bergstrom AFB, Tex
as, writes that he tried to drive a
compact Model 26-KSR rete
ty~ from a demodulator yield
ing a TTL-level output. A slight
lack of drive there, no? Well, be
Ing the industrious serviceman
that he is, Randy went on to de
vise the circuit shown in Fig. 1.
Th is uses a matched pair of

Marc I. Leavey, M.D. WA3AJR
4006 Win/ee Road
Randallstown MO 21133

TTL ,~
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CTRONIC MAILBOX FOR AnY
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• DElETEF • KY20N

• DIA • KY20FF
• ENDFILE • PRINTON
• EXIT • PRINTOFF
• FILEHELP • OaF
• HELP • READF

• KY1QN • AYS

MSo-3100 • KY10FF • WRITEF

Message Storage
Option for
OS3100 S595.00
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IPEKING TRAVELS

73 METHODS WORK~-_I

Continued on page 123

less te lephone" terminology
and achievements were lost to
the world by the st roke of a
writer's pen, confusing knowl
edgeable men 01 both that time
and even now! Luckily, Murray
rtes such as Hortin, Johnson,
and many others, who know the
real story, still exist.

11 would appear that those
two radio shack jocks, Riley Ray
and William Can (also known as
W4LMF and KJ4W respectively),
should have known thai " wi re
less telephone" is rad io, no mat
ter how you look at it , feel it,
broadcast it, or just plain hear it,
before tat tl ing Murray 's local
gossip to the world.

Troy Cory Stubblefield,
Grandson of N, B. Stubblefield,

and son of Oliver Stubblefield
Universal City CA

I've never written a letter to
any magazine before, but I feel I
must this time.

I have no technica l beck
ground or training whatsoever
that is electronics or rad io
related. In fact, unti119791 didn't
even know how to use a so lder
ing iron! Using your 73 code
tapes and theory courses, I have
progressed from Novice to Extra
class since Ju ly of 1979 (just
passed Extra class exams Jan
uary 7, 1981). That' s a period of a
little over 1Y2 years, and there is
no way I could have done It wttn
out the help of your code tapes
and study guides.

I can't thank you enough for
all that your organization has to
offer. You r training and teaching
aids are second to none. Keep
up the good work and you 'll
make a lot of newcomers, like
myself, very pleased.

Bob Burdick KA1DOS
Ayer MA

I read your article in this Jan
uary's 73 and I thought I should
mention that I was in Ch ina in
December, 1979, and at that
time I saw several all band
radios in the communes.

In Shanghai, at the Children's
Palace (for bright kidS), there
was a room where the students
we re assembli ng transistor
rad io kits.

I stayed at the Peking Hotel In

I

I

1
AN UNBIASED VIEW

ahead to higher classes of Ii·
cense has been laid.

The memory route leaves the
Novice with no real comprehen
sion of radio theory, so he ts
then commJtted to ever more dif
ficult memorization as he goes
for the General and Advanced Ii·
censes. His ignorance will im
mediately be perceived by any'
one he talks with over the a ir,
making the use of his license
less than fun. You can't 1001
people into thinking you really
are a ham when you aren 't. They
see through the sham.

The really sad part of all this
is that there is no thing compli
cated about understanding the
theor y. We've had kids four
years old able to comprehend it
and pass the test. Yes, it takes a
bi t of time and thinking. You
know, it is incredible how much
effort people will devote to not
having to think! You might get
the idea that it is painful to think
instead of it being one of the
most excJting of human experi
ences.

Now, toanswer your question
. .. if I were in your posit ion, I
wou ld not sell the Bash books.
-Wayne.

Just f inished reading Larry
Kah aner's excellent article,
" Who Rea lly Invented Radio?,"
but found it to be a "floppy
copy" of hundreds of other
writ ings, with the exception of a
few new names wrth numbers
Identify ing th e modern-day
authority of early radio.

Like many others, I also agree
that America's N. B. Stubble
fie ld invented, manufactured,
and demonstrated a wireless
device that transmitted and
received both music and voice
belore anyone on th is p lanet,
and, like L. H. Hortln, I am tired
of explaining that tcceys radio,
as we know it, is Stubblefield's
" wireless telephone" tranamtt
terrreceiver, and not Signor Mar
coni 's dot and dash performer,
or even testa's electrostatic
transmitter.

Furthermore, English sctenttt
Ic publications such as yours
reall y invented the word "radio"
- several years after Stu bble
field 's fam ous broadcast dem
onstrations - to describe any
and all sou rces of energy that
rad iated and/or created heat.
The truth o f the mailer Is that
Stubblefield's scientific " wire-

I__------J

Yes, Warren, I have some
thoughts on the Bash cheat
books. I am not aware of ever
having been enthusiastic about
them. Indeed, I have refused
Irom the ttrst to allow Bash to
advertise in 73, for which we are
paying with the loss of about
$I,OOOpermonth.l'd say that we
are putting our money where my
mouth is.

The editoria l in HR about the
Bash books was read with enter
ta inment by many. If you will
look back in the April, May, and
June. 1980, issues of HR (and
some in HRH), you 'll find tha t
their Ham Radio Bookstore ea
ventsea and sold the book they
are now being righteous about. I
refused to carry ads for the book
or to handle it in our Radio
Bookshop.

As I understand it, HA was en
thusiastic about the Bash books
up until they got a caN from the
FCC. The FCC has been very u,r
tight over the books and I have
heard that theycaffed Tenney of
HA and put it on the line: II he
wanted any more FCC informa
tion lor his Half Right Reports,
he should stop advertiSing for
Bash. The ads stopped and the
in fo to HRR continued.

The Bash books are not much
worse than the old ARRL 0 & A
manual in that they strongly en
courage the memorization of an·
swers rather than the unaet
standing of theory. I feel that
this is bad for those who suck in
on this easy way to their first
license. This is why my license
manuals emphasize learning
the theory ra ther than memoriz
ing answers. Mem ory quickly
falls • . . and any change of c ues
tlons quickly confuses appli'
cants . If the theory is under
stood, not only is any tes t sim
pIe but the foundation lor going

about Dick's publications. We
f ind we are being put on the spot
by some of our customers after
seeing Skip's editorial, and I am
trying to feel out some of the
more prominent members of the
amateur fraternity to determine
what their thoughts are on this
whole Issue.

Warren L. Spindler K21XN
Ham·Radlo World, Inc.

Oriskany NY

DE PY2AA

We, from LABRE-liga de
Amadores Brasileiros de Radio
Emissao-are glad to announce
thai there has been set up a bee
can , here in Sao Paulo-SP-on
the six-meter band, for propaqa
tion research purposes.

The beacon Is on SO.055 MHz
and has an output power of 25
Watts. The antenna is an omni
di rectional ground plane which
15 about 25 feet above the
ground level, on the top of the
League building.

The format transmitted is a
long dash, along with " de" and
the call: - de PY2AA.

We wou ld very much accreci
ate any kind of report; they can
be sent directly to PY2AA
Beacon Project, PO Box 22,
01ooo-Sao Paulo-SP, Brazil.

We will keep you informed on
all free local beacon activity.

Hugo AdeUno doll Silva PY2DSa
Sao Paulo-SP-Brazil

1 1

I AMATEUR RADIO DAY I
About 40 amateurs l ive in this

northwest area of Arkansas,
around Rogers. We have se
cured through the Official cen
tennial Commission, Saturday,
May 9, to be set aside as Ama
leur Radio Day, as part of the
events during t he summer.
Please help us celebrate thai
day by working one of the Ottt
clal Centennial Amateur Radio
Stations. The K5BP call letters
will be used on about 7,283 kHz
LSB or 21 ,363 kHz USB from
1400 UTe to 2200 UTe. Send
confirming aSL card with a "10
SASE to K5B P, Dept. 1881, Gen
eral DeUvery, Rogers AR 72756
10 receive an Official Centennial
cernucate.

Glenn E. Webster W5VIX
Rogers AR

I AND WAYNE SAYS. . . I
There seems to be quite a

controversy over Dick Bash's
publications,and the fire was re
cently fueled by Skip Tenney's
editorial. If I remember correct
ly, you were quite enthusiastic
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What's so new about the 902?
• WARC Bands Factory Inotalledl

Your FT-902DM won't be "obsoleted" when tile
new bands become available.

• True Reeding Frequency Counterl
No need to recalibrate when changing bands or
modes.

• Diode Ring Receiver Front End I
The indus!Jy-standard dynamic range of tile
FT-901 OM is now better than ever.

• Curtis 8044 IC Keyer I
Full dot and dash memory are now provided on the
buitt-in keyer.

Price And specmcenons Subject To
Change WIthout Nonce Or Obligation

Whars 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
• sse, CW, AM, FM and FSK • AC and DC operation bum in

The FT-9020M ... designed to give you the competitive edgeI

\7&~§(1!J ~
The radio. v :

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
Eastem Service Ctr.. 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100
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TR·7800 tnom view) with Bird Ham·Mate Thruline 'J Wattmeter.

power. As swr climbs, transmit
ter drive Is reduced. I left the rig
key-down with no load for over a
minute, and the only thing that
fa iled was my nerve. I f igurethat
If anyone transmits for more
than a minute w ithout any an
tenna connected, it won't be
Kenwood's fault If the f inals
blow!

Squelched rece ive curr ent
consumption wa s 0.4 A and
maximum current required was
6 A in the hlg h·power t ransmit
mode. The rig draws about 3 mA
even when the power switch Is
oft to maintain the frequency
and o ffset memories. Four AA
nlcad batteries can be installed
Inside the case to maintain the
memories when the rig is corn
pletely disconnected Irom a
power source. The nlcads will
ma intain the memories for
several days at a time and are
automatically ch arged at 30 mA
whenever the transce iver is on.

In short , the TR·7800 tunc
tions so we ll that its basic per
formance characteristics can
safely be taken for granted.
There Is nothing temperamental
about this rig , so you are free to
enjoy it s sophisticated bells and
whist les. W ith no further ado,
let's take a good look at tnose
bells and whistles.

Frequency Ag ilit y

The front panel Is l ai rly simple
and the controls are easy to
understand . There are several
methods of selecting an ooeret
Ing frequency on the 7800. The
lirst Is by entering the last four
d igits of the desired frequency
on the keypad. 146.52 MHz
wou ld be entered as 6520. If
operation other th an simplex is
des ired , the o ffset a l so i s
entered via the keypad.

The second method of fre
quency selection is to scan
through the band using the upt
down switches located on the
microphone. The band can be
scanned in 5- or 1Q.kHz steps,
with an audio tone accompany
ing each step.

A th ird way to ch ange fre
quencies is by depressing the
SC button on the front panel.
Don 't ask me what SC means-I
haven't a clue! What it does Is
automatically scan the band
looking for s ignals . When It
finds a signal, it pauses for
about five seconds and then
co ntinues its scan. If you wa nt
the 7800 to come to a complete
stop, you can press the transmit
switch, the C button on t he tone

thing the ded icated FMer could
ask for-either in a mobile In
stallat ion or as a base stat ion.

Bu le Performance
It's 00 use having all these

sophist icated features If the
basic performance Isn't up to
snuff. Before we go any further,
let's examine the 7800's per
formance characteristics.

The 7800 Is very compact ,
measuring only 6·718" w ide,
2·1 12" high, and 8-1 116" deep.
Electronic performance is ex
cellent. Actually, the des ign 01
the receiver and transmitter sec
tions of the 7800 is very similar
to that o f it s ol der brother, the
TR·7625. Many Improvements
have been made, but the basic
design is a tried and proven one.
There appears to be some addl
nona! filtering in the rece iver to
Increase selectivity, and more
reliable f inals were used in the
transm itter output stage.

Sou thern New Hampsh ire is
not what could be considered an
rf saturated area, so the fact
that we never encountered any
intermod problems doesn ' t
mean too much. Still, all indica
tlons are that the 7800 should
handle intermod at least as we ll
as any other top-quallty synthe
sized rig. Squelch act ion wa s
very sensitive and sharp, more
so than other popular rigs we
have tested. The squelch control
can be set barely above the
noise threshold, and weak s ig·
nata will open the squelch , but
no ise won't. Received audio Is
excellent, both through an ex
terna l speaker and through the
larger·than ·usual buut -tn
speaker. Since the eu ut-tn
speaker is top f iring, yo u won't
have any problems II you mount
the rig on a shelf or the trans
mission hump 01a car.

Transmitter dev iation was set
perfectly, as wa s the output of
the DTMP encoder. The 73
repeater uses a digital tone
decoder, and If the tone levels
on a pad are set too high, the
decod er re jects t hem . The
TR·7800 has cne c t th e few pads
we have seen that doesn't need
some adjustment to work prop
erly.

Transmitter output Is rated at
25 Watts on high power. Our
sample put out over 30 Watts
throughout the entire 144-147
MHz range. Lew-power output Is
internally adjustable and we set
it at 2.5 Watts. The transmitter's
linal stage is prot ected against
hig h swr by sampling rel lected

missed was that II is rarely
necessary to use that keyboard
at all. This rig is equipped with
an extremely flex ible memory
system, wh ich allows 15 fre
quenc ies and their transm itter
offsets to be stored in memory
and recalled with the push o f a
button on the microphone. The
memor ies are maintained even
when the power switch is o ff .

Add four AA nicads and the
rig will remember your favorite
frequencies when there Isn't a
tz.vcn power supply l or miles
around. No more peering at a
wa shed-out display wh ile fight·
ing rush-hour traffic . No more
calling a f riend feverishly while
your rig is on the wrong offset.
Groping for the MHz switch o r
th e 5-kHz button al so have been
merc ifu lly banished from the
two-meter experience . In short ,
this rig offers just about every-

REVIEW
KENWOOD TR·7800

I have operated a lot of d iller
ent two-meter rigs In my short
life, and 1am picky. When I first
saw the Kenwood TR-7800 two
meier FM transceiver at a show
last year, I made several unkind
remarks about the rig to my
companions. "Ha!" I saki. " Loo+<
at thai ridiculous keyboard en
try system. That won' t work In
the car!"

I now wipe Iheegg off my face
and present my sincerest apolo
gies 10 my fr iends, not 10 men
t ion the poor tortured soul in the
booth. This is one of the bes l
two-meter rigs I have ever used!
Kenwood has designed this rig
to be at home in both base and
mobile applications, which Is no
minor undertaking.

In a way, my fi rst Impression
was righi-the keyboard is not
easy 10 use while driving. Wh at I

26 73 Magazine. April, 1981



Top view 01 TR·7800. Bottom view 01 TR·7800.

pad, or one of the scan buttons
on the microphone.

Each time you change fre
quencies using one o f the above
methods, the 7800 reverts to the
simplex mode. Let 's suppose
th at you are operating on 146.76,
with the transmitter offset set to
- 600 kHz. If you scan up to
146.85, the rig will revert to
s implex, and you 'll have to
punch the negat ive-offset but
ton again. This would be annoy
ing If there weren't yet a fourt h
method of f requency selection.
This fou rth method of tuning is
one of the features that makes
the TR-7800 a truly outstanding
two-meter rig, and it deserves
close examination.

There are fifteen memories
available to the 78OO's operator
and they hold the offset as well
as the frequency. Memor ies 1
through 13 are programmed by
entering the receive freq uency
and a standard offset ( + , - , or
simplex). Memories 0 and 14
allow the receive frequency and
any transmit frequency to be
entered separately, so you ca n
operate on any repeater spli t.
Memories are selectable from
the scan switches on the micro-
phone, the SC switch on the key
pad. or rotary knob on the front
of the rig. The large LED readout
always displays the frequency
o f operation, and the smaller
two-d ig it display tells which
memory has been selected.

The memor ies really enhance
my enjoyment of two-met er ac
tivities. The ability to scan
through 15 memories from the
microphone makes this rig as
safe in mobile use as a crystal
controlled r ig, yet it o ffers
almost unlim ited frequency op
tions. Since the rig beeps every
t ime it steps through a frequen
cy, yo u can go from repeat er to

repeater without even looking at
the rig, much less touching it.
The little keyboard also works
fine, even with my large fingers,
but the keyboard is a l itt le too
small to be used safely by the
driver of a vehicle in motion.

The 15 memories also can be
automatically scanned. When
you use any rig in the band
scanning mode, it is always
stopping on something that you
don't want to hear. The 78OO's
memory scan featu re allows you
to be very selective about wh at
you listen to.

More Features

I a lready can hear the
screams of protest from all you
old codgers who were weaned
on big Motoro la m icro phones.
Yes, the microphone Is small,
but it seems to have been ca re
fully designed. Even my massive
paws handle it with ease. There
is a very good reason for Ken
wood's little microphone-stick
shift cars.

Ever try to jam 'er down into
third wi th a big c lunky mic ro-
phone in your hand? Hard to do.
You'll have no troub!e Shi fting
while holding on to the little
Kenwood mike. Clearly, small
microphones have arrived!

I have one complaint about
the Kenwood microphone: It
Isn 't equipped with a standard
hang·up lug . It does have some
k ind of hook arrangement that is
apparently popu lar in Japan, but
since no mating hanq-up clip is
provided with the radio, you'll
have to home-brew your own.

The instruction manual does
a fairly good Job of explaining
how to connect and use the rig,
and it contains a good schemat
ic and block diagram. The man
ua l would be a lot more effect ive
if It made better use of the

Eng lish language. I would en
courage Kenwood to have their
manuals proofed and edited by
a native speaker of Eng lish in
the future ! A separate service
manual is also available, but it
wasn ' t ordered in time for
review.

Compulsive input checkers
w ill be pleased with the
momentarv-ccntect " reverse"
switch, which allows one to
listen on the input f requency
and transm it on the output fre
quency of a repeater. Pr iorit y
channe l operation is a lso
available. When the priority
Alert switch is depressed, the
7800 scans whatever frequency
Is programmed in channel 0 lor
activity every l ive seconds. If
there is activity, the rig beeps to
let you know. You ca n switch
over to the prior ity channel by
pushing the priority Operate
switch. Handy, eh what!

Also on the front panel is a
tone switch. Activation of this
switch supplies power to a user
supplied CTess encoder. Con
nections are provided inside the
rig for ground, post-f ilter audio
Input, and + 8 V de. The + 8 V dc
is supplied only during t ransm it.
The setup is tenor-mace for a
Communications Specialists
encoder, but something could
be home-brewed to fit in the
space fai rly easily.

To those of you concerned
that all of th is flexibility may be
unreliable, relax. I remember a
radio (which shall remain name
less) that came out a few years
ago offering most of the tea
tures of the TR-780a . This
disaster was f illed with acres of
mechanical switches and TTL
Chips. Natura lly, It ran extremely
hot and wa s unreli able. The fea·
tures of this rig and the TR-7800
may be similar, but the designs

are worlds apart. The 7800 uses
a single microprocessor rather
than discrete log ic chips, and its
schematic positively reeks of
conservative desi gn . It's not at
all unreasonable to ex pect the
TR·7800 to stand up to the ri gor s
of daily use and abuse better
than more convent ional synthe
s ized rigs.

There are a lot o f o ther details
that quickly endear the TR·7800
to the jaded two-meter operator.
Ever scratched up a rig when
you stack your two-mete r rig on
top of other equipment in the
ham shack? Kenwood thought
fully included four rubber feet
that screw into the bottom of the
rig . The slide-in mounting
bracket included with the rig is
one of the slickest acts in town.

Many rigs have a front-panel
layout th at makes them diff icult
to operate in the dark. The
knobs and switches on the
TR·78OO are carefully shaped
and placed for ease of use.

The microphone would need
live pins to connect the ground,
audio, scanning, and PIT lines
to the rig, but the TR-7800 has
six pins in its mike connector,
leaving a spare for the inventive
ham. One possible application
that immediately comes to mind
is the power connection for a
touchtone1M m ike or an auto
dialer. Just connect 12 volts to
the spare terminal in the mike
connector and you' re in busi
ness !

Conclusion

The TR-7800 Is one of the
most carefully thought out rigs I
have ever used. Unlike many
other synthesized rigs, the fancy
features don ' t subs t itu te for
good pe rformance. Thi s r ig's
basic ch aracterist ics are beyond
reproach , and I could explain
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COIllK1ll1 S.

-n

"'",,, oecrvh.bIliiittdl (biNlced\

:: 1 "~W A"' 0Il' 1K "" f'[ P
1000nms J.-"'..--"'.-

BALUNS
Commerciallindusirial Types

""",LS_

l'*'tIl 0lJlM
IPM'Ecwa 1MPt:

I

"

..

VERTICAL ANTENNAS

RECEIVING BALUNS

•

•

- ------ ~;E:C~ON~OjMICAL2·ELEMENT
TlU·BANO BEAM

Model 37D-311
Fou" 11m If<lll 'o1lflicallor operalnn

=::::'1~==-- 40.20. lSan:llD meB bDl. 2000_ PEP Does noll1:Qld cocnerpoise
IDals when USfIIl a standard e.ghl:
100I: ground rod (rllX supplieil) . VSWR
not more than 1 5:1 at resonance.
Includes slimline traps tor use as a
.nag pole" . OYeIaIlenQIh is211eel

Mode13~31

RADIAL K(l.ACCESSORY
for 370--J(l aro 370-32 lJertJeals on
10-80 nees.AU necessary WIre and
hardware is included !of two ground·
plane r.Idials lor 1(J-aJ melef11m.

Model 37&-32
0utstJ 0110 per IolillaiU WIth tl'lis
omnK!irectlllflal. b¥ radlaton ¥lgIe .
trapverlK:al antenna. Requires srrat
instillation space lor either rool or
1I1'OU1ll:i-1eYel Hardware ismUlled
Traps are precISion set at lhe lamwy
lor ITlilJ(Jrun IDDlf1 effa:eiq on
ead1 bin;I WIlt! low VSWR. HeavylUy
constructiOn ,,",sallas wnls up kl
100mph.

Models371).33 & 370-34
75 Meter ADD-ON Kj lor IIllXleIs 370
JO a1d 370-32 ..-...nas

ANTENNA PRODUCT LINE
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Kantronics ' Min i-Reader.

•

every funct ion to another ham In
less than three minutes. I rarely
see a piece of equipment thai
doesn't have some peculiar f law
that really aggravates me. The
7800 Is one of the few t hat
doesn't. If you are about 10 ex
change some of your hard ·
earned dollars lor a two-meter
rig, the Kenwood TR·7800 de
serves your serious considera
t ion.

For more information, con
tact Trio-Kenwood Communica
tions, Inc., 1111 West Walnut,
Compton CA 90220.

Paul Grupp KA1LR
73 Statt

KANTRONICS MINI·READER

The age of fu nctional min ia
turization Is upon us. Kantron
Ice. well established lor their
reputation in amateur license
training tapes and accessories,
has released an ullra-compact
vers ion 01 their famous Field
Day RnY/Morse reader.

The Mini-Reader sti ll possess
es all of the featu res of its larger
predecessor, but has been re
duced to the approximate size
of a standard calculator. Mea
suring only 5-314" W x 3-5/8"
H x 1-1 /4" 0, the Mini-Reader
features 10 brill iant fluorescent
charac ters . The display moves
from righ t to lett, 'nmes-square
style, as the message writes
across the fu ll range of alphanu
meric characters.

The pr imary mode is it s
RTTY/CW reading capabil ity.
The Mtnl-Reader will follow the
mark signal at 60,66,75, and 100
wpm-any shift. A sharp audio
bandpa ss filter rejects co
channel interference and heter
odynes, assur ing accurate
copy. For CW reception, the
Morse function will eutomancai
Iy track 3-80 wpm, self-adjusting

to speed. Two of the characters
may be used to display the
Morse speed.

The Mini-Reader can be used
as a ecce-pract ice display,
assisting the user to develop a
perfect nst.u your "vvs look like
" e e e t'' you have some work to
do!

A bu ilt-in digital clock snows
hours. minutes, and seconds,
and may be used as a 24-hour
timer as well. And for audio cir
cuit design around the shack.
the Mini-Reader can double as a
frequency counter from dc to 79
kHz! Computer buffs will find
the 100- and 300-baud ASCII a li t
t le fast to read , but Isolated data
sets can be stored and ere
played.

We dec ided to give the Mini
Reader a thorough workout by
coupling it to a Kenwood R-l000
general-coverage receiver and
seeing how it would perform
through out the shortwave
band s. One of the most pleasing
observat ions was made right at
the start: no RFI! The Mini
Reader switChing circuit ry was
totally inaudible in the adjacent
rece iver, meaning that the days
of RFI from RnY demodulators
have been relegated to the past,
and they won't be missed!

In actual use, the Mini-Reader
is simply affixed to an appro
priate ac adapter (12 V dc at 240
mA) and plugged int o the
speaker or earphone jack of the
rece iver or transceiver. Front 
panel push-button se lection
allows the user to select the
funct ions of his choi ce.

We found the brilliant fluores
cent charac ters even eas ier to
read than the LEOs 01the larger
and more expensive Field Day
model. And even happier, the
price of the Min i-Reader is $150
less than the Field Day II SWL

model-$314.95!
We were told by Kantronics

that the small size of the Mini·
Reader was made possible by
eoanconrnc the pure dig ital cir
cuitry of the earlier Field Day
products and programming a
microp rocessor for contro l.

The Mini-Reader portends a
new breed o f microprocessor
applicat ions, and amateur radio
will benefit from the wave of pro
ducts.

For more information, con
tact Kantron ics. 1202 E 23
Street, Lawrence KS 66044 .
Reader Service number 479.

Robert Grove WA4PVO
Brasstown NC

THE UNIVERSAL
COMMUNICATIONS 2300-MHZ

DOWNCONVERTER KITS

Coffee cans, snow scooters,
and stop-etan.strepec PC
boards in every direction. That
was the general situation when
a group of friends and I recently
purchased a number of the
21QO.MHz dow nconverter kit s
from Universal Communications.
These MOS, or pay-TV,converter
kits were advertised in 73. and
they seemed like an Ideal way to
try the rapidly grow ing frontier
o f microwave TV. We were not
sure exactly what we were get 
t ing Into, but the ent icement of
un ique movies was defin ite ly an
incentive!

I won't elaborate on our
phone-order difficulties, but it
soon became apparent that we
were in a pileup wi th the rest of
the U.S. in trying to place our
order . Fortunate ly, we got
through on the third day of try
ing. The downconverter kits ar
rived COD three days later.
Fast! The Universal Commun i·
cations kit consists o f the PC
boa rd, al l associated board
parts, a short length of hardline
coax which is used for the an
tenna, and very good mstroc
ucnsnntcrmeuon on microwave
techn iques.

Construction began (immedi
ately!) by wind ing three rf
chokes on supplied res istors,
then mount ing all the compo
nents on the PC board. The
board was then tack-soldered
onto the back (bottom) of a one
pound coffee can, with the hard
line coax routed through a small
ho le into a whip antenna. This
arrangement provided an ap
proximate 11<1B gain over the
basic whip, and perfectly mated
the PC board to the coffee can .
This one particular trademark,

we later learned, is what sets
Universal Commun icat ion s '
boards apart from its com
petitors '.

Finally. the local oscil lator's
st ripllne was trimmed to the
desired frequency range (a cut
t ing chart was inc luded) and a
coax output cable was connect
ed. (This single line feeds dc
voltage to the converter while
also feeding converter output to
the TV set. Varying the voltage
remote-contro ls downconverter
tuning.) All six of us sequent ially
used a borrowed O·to-16-volt
power supply for checkout, and
five converters worked the f irst
t ime. The sixth un it was c leared
soon thereafter, with s imple
soldering techniques being at
fault. Each o f us then modif ied
ex ist ing tz-vcrt regu lated power
supplies using Information sup
plied in the Universal Communi
cat ions packet.

A day later, we were into
studying microwave sys tems.
components, and gain·improv
ing techniques for fringe-area
setups. Severa l nearby resi 
dents mysteriously lost their
shiny, new garbage can lids
around thi s time, then we found
a local source o f " s no w
scooters" and gain f lourished.
The " snow scooter," or " snow
coaster," is an approx imately
three-foot, cerebcttciv-snepeo
dish which, when fitled with
struts to support the coflee-can
setup, provides approximately
18 dB of gain-and relatively
good picture receptlon com
pared to the bas ic coffee-can or
garbage-can-lid setup. Our per
sona l observations revealed
that previous picture s with
sustantia l snow were Improved
to almost snow-free quality, and
each add itional Improvement of
approx imately one dB made fur
ther substantially noticeable im
provements.

Gain improvement at these
microwave frequencies, how
ever, is -slow in happening : A
larger dish helps; a higher-gain
rf ampli f ier also helps. (Univer
sal Communications also sells
these transistors for $15, and
they are definite ly worth it ,
unless one can wrang le a very
h igh-ga i nf l ow-n o ise 50· or
75-dollar equ ivalent.) We also
found that adding extra lengths
of para lle l conductors to the
Universal Communications PC
board capacitors and using low
noise microwave diodes prcvtd-
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Asuperb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

The truth is. our BOOOB
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 kept 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. Becau se 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 80008
1 Gigahertz Freque ncy Couoter has a 10
Megahe rtz precision crystal timebase.
But most important. the 8OOOB, using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolt s
up to 1 Gigahertz. with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible . Al
together, the SOOOB uses only 6 lc's.
making the chance of failure virtually
nonexistent.

Three selectable gate times pro- BRIEF SPECIFICATIONS:
vide the measurement speed you need Frequency Range: 10 Hz to 1 GHz
- and greater resolution. The re solu- (ModeI8000 B), 10 Hz to 600 MHz
tion is fur ther enhanced by our count- (Mode l 86IOB); Timebase:
er's 9-digit display. Freque ncy: 10 MHz, Stability: ± 1

Like the 8OOOB, Sabtronics' ppm (20 to 40Co. ). Aging Rate: < 1
8610B is a high-quality precision fre - ppm/year; Sens itivity (adjustable):
quencycounter. It features only 4 Ie's, Input A< 15 mV to 100 MHz, Input B
and offe rs a freque ncy range up to 600 < 30 mY. 100 MHz to 1 GHz (Model
Megahertz. 8OOOB). < 30 mV, 100 MHz to 600

MHz (~'lodel8610B); Gate Times: . l
The cases of both counters are 1 10 R I .. h S sec. . sec. , sec.: esc utton: 0.1

hig strength impact-resistant AB Hz to 10MHz. 1 Hz to 100 MHz, 10 Hz
plastic. Elegant but very rugged. to 1 GHz; Display: 9-digit LED 0.4";
Sabtronics doesn't believe in skimping P owe r Requ ir eme nt s : 4. 5 to 6.5
on the high quality construction that VDC (4 C-cells) or optional AC
brings excellent performance. But adapter; Di men sions: 8" wide X 6.5"
we 're not about to charge a high price deep X 3" high (203 X 165 X 76 mm),
just because we could get it! 1. 3 pounds (590 g) excluding battery.

Send in the coupon and order Making Performance Affordable
your new frequency counter now. btro.........
Credit card holders may call. sa ntCS~

'NTEANATONAL.INC. ...,

r s;bi~~i~s-l~i;~;iio~;I~~c~.5709-N-: 50ihSt;;I~fa~pa.FL 336;0.78;3)623-2631.-- -;
PI ~ lI.Se semI me ll>~ lollo.... 'no •
_--''''od~' aOOO B 1GHz Ffeq"ency Co"nle,(s) . Assembled @ SI99 00 eeel> S :

•_ --''''ode l 86108 600 "'Hz F' e q"eney Co"nle,(s). Assemb led@5 1.9 00 "aell 5 •

Ship ping and hand ling . S6 00 per "nit ' 5=====
10'" deposII 10' C.O 0 ord~'s S
Flo, id a 'esidenlsedd . ... Sel85 Teo S

I enclose 0 clleco; 0 money o'de' . (AIIO.lwO 10 II>'ee wee~5 10 ' p~r50nel cllec~s 10 clee' )
Clla'oe 0 V,n 0 "'u te ' Che'oe
a ccount No , Exp. Oete _
Name _

Add'eu _

C'ly srete l iP _

' U S. only Caneda 1 7 50; ove'seas e " me,1 S25 00• J
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3 Belong ing to RAI 18 Telegraphic regret
4 Below shortwave 19 Broadcast outlet (abbr.)

FUN! 5 Former cl andestine island 22 Radiotelegraphic code
6 Tenth month (abbr.) (abbr.)
7 HCJS's continent 23 Logging stations can be
9 Sudanese prefix hard

11 Immediately 25 Old boy (abbr.)
16 Aeturn postage requested 26 To desire QSl

(abbr.) 29 Morse " good night"

John Edwards Kf2U
78-58 86th Srreet
Glendale NY 11385

ELEMENT 2-MATCHING

While not "shortwave" in a st rict technical sense, li stening to dis
tant broadcast-band stations is an activity stretching back over 60
years. Here, match the call of the station to its QTH. All stations
listed run 50 kW and operate 24 hours a day. All have been licensed
since the earliest days of broadcasting.

ELEMENT 1-CROSSWORD PUZZLE
(Illustration 1)

Shortwave listening? Why not ! While SWUng may not be a part of
amateur rad io. there's no denying the very close relationship be
tween the two hobbies. While CBing may have usurped SWU ng as
the main gateway to ham rad io, thousands still get their first taste of
hobby radio by listening to the international shortwave giants on a
portable rad io. In any event, it's a well-known fact that many hams
are closet 5WLs. As a matter of fact, more than one prominent DXer
has been known to guard his top shortwave aSLs as jealously as
many of his most-prized ham pasteboards.

So, whether the c losest you get to shortwave listening is f ight ing
the BBC Wor ld Service on 40, or if you regu larly scan 41, 19, and 13
meters more often then 40, 20, and 15, the world of SWUng is some
thing we should all know a li ttle more about.

ELEMENT 3-SCRAMBLED WORDS

Unscramble these words dealing with shortwave listening:

Column A Column B

I ) KOM A) Atlanta GA
2) WOR B) Nashville TN
3) WWL C) Port land OR
4) KGO 0) Denver CO
5) KSL E) SpokaneWA
6) KNX F) San Francisco CA
7) WBT G) Des Moines IA
8) WJR H) Rochester NY
9) WSB I) Los Angeles CA

10) WGN J) Pittsburgh PA
11) WLW K) Ann Arbor MI
12) WSM L) Philadelphia PA
13) KOB M) Salt Lake City UT
14) KOA N) Cincinnati OH
15) KYW 0) Albuquerque NM
16) WHO P) New Orleans LA
17) WBZ 0) Boston MA
18) KXL R) Detroit MI
19) KGA S) New York NY
20) WHAM T) Chicago IL

U) Charlotte NC

tandlicense
letnis
gaugelan
servosae
tectre

pusrotac
gropram
tarlveni
renecern
arlye

catsodrab
usecmoo
losegiuri
granpopada
netcorr

trtresnrt
dabn
sucim
tenrenvomg
breacttta

Down

1 U.S. propaganda station
2 Morning (abbr.)

22 VOA's Delano transmitter's
state (abbr.)

23 Time station
24 High antenna location
27 Receiver (abbr.)
28 British rad io organiza-

tion -not BBC (abbr.)
29 Greek (abbr .)
30 23 across' state (abbr.)
31 VO A 's 15-" _

Doodle"
32 Amateur roundtable (abbr.)

Across

1 Belong ing 10 a famous
Soviet station

8 Typical shortwave mode
(abbr.)

9 Announced
10 Skyhook (abbr.)
12 Shortwave " boundaries"

(abbr.)
13 Signal skipping zone (abbr.)
14 Not me. bUI __- ___
15 SWL's bib le (abbr.)
17 Signal attenuation
20 OX signals usually travel

over this
21 Radio interference (abbr.)

ELEMENT 4-TRUE·FALSE

True False

1) Israel radio has broadcast in
the slow-scan television
mode.

2) Radio Moscow regu larl y
broadcasts on ac-meters a
show about amateur radio.

3) Private interests aren't al
lowed to operate shortwave
broadcast stations in the U.S.

4) Ut ility etanoos are owned by
public ut ilities such as power
and water companies.

5) The planet Jupi ter can be
heard daily on 18,22, and 27
MHz.

Illustration 1. Continued on page 118



SUPERIOR
COMMERCIAL GRADE

2.METER FM TRANSCEIVER

INTRODUCTORY PRICE

$ 0
FREE TOUCH-TONE

PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE
·8 MHZ FREQUENCY COVERAGE, lNCLUDING CAP/MARS BUILT IN: Re

ceive and transmit 142.000 to 149995 MHz in selectable steps 015 or 10 kH z.
COMPARE!

• SIZE: Unbelievable! Only 6"'" by 2~" by 9'io" . COMPARE'
• MICROCOMPUTER CONTROL: All trequency control IS earned out by a

mICrocomputer
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTR IES: When a key .s

pressed. a brief mUSICal lone mocaes POSitIVe enlly into lhe mICrocomputer
COMPARE!

• PUSHBUTTON FREQUENCY CONTROL FROM MICAOPHONE OR
PANEL: Frequency IS selected by bl,mons on the Ironl panel Of microphone.

• 8 C HANNEL MEMORY: Each memory channel is reprogrammableandslores
the frequ ency and cneet Memory is backed up by a N ICAO batterv when
powe r is removed.

• INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or
rrom panel memory channel 1 may be accessed immediately

• MEMORY SCAN : Memory channels may be continUOUSly scanned for quick
Iocallon of a bosy or vacant frequency

• PROGRAMMABL E BAND SCAN : Any seeloon of lhe band roavee ecereec in
steps 015 or 10 kHz Scan lImIts ale eas ily reprogrammed

• DISCRIMINATOR SCAN CONTROL (AlDEN EXCLUSIVE PATENT): The
scanner Slops by sensll'19lhe channel center. so the umt always lands on lhe
correct Irequency COMPARE ttus with olher Units lhal claIm to scan in 5--kHz....,.,

• THREE SCAN MODES WITH AUTO RESUME: " Sampling" mode pauses er
busy channels. the n resumes " Busy mode stops at a busy channel, then
resumes shOO1ty atter frequency C!earll "Vacant" mode stops at a vacant
channel and resumes when signal appears. II desired, auto resume may be
prevented by preSSing one button, COMPARE!

• REM OTABLE HEAD: The control head may be located as much as 15 feet
away from the main un it using the optiona l connec ting ca ble COMPARE1

~.

• Pl TONE OSCilLATOR BUILT IN: Frequency is ad justable to access Pl
re peaters.

• MICROPHONE VOlUME/FREO. CONTROL: Both funcloons may be
ad lus led !rom e< ther lhe mICrophone or l ront panel

• NON-STANDARD OFFSETS; Three aCC8SSOl)" onsets can be obtalOed for
CAP/MARS or unusual repealer seers. CAP and Air Force MARS SplitS are
BUilT IN' COMPARE'

.25 WATTS OUTPIJT: AI$05 watts low powel to ccoseoe baneoee ... portable

""• GREEN FREOUENCY DISPLAY: Frequency numerals are green LEOs for
sucenoe VISIbility

• RECEIVER OFFSET: A chanr.ellock SWItc h allows monitOring of the repeater
inpul frequency, COMPAREl

• SUPERIOR RECEIVER: SensillVl ty is better than 0.28 uv for 2D-d B qUIeting
and 0.19 uV for 12-dB SINAD, The squelch senSitivity is superb, requiring less
than 0.1 uV to open. The receiver audo cocurts are designed tor maximum
inte llig ibili ty and fide ilty, COMPARE!

• Il l UMINAtED KEYBOARD: Keyboard backlighting allows It to be seen at
night

• TRUE FM. NOT PHASE MODULATION: TransmItted accc quality is co
timIZed by the same high standard oI<lesign and cceseocioe as iSJound in ee
receoer Tl'le mICrophone ampll'.er and compresslOl1 cucurts oller IIllell'Olblhty
second 10 none.

• OTHER FEATURES: Dynam'c mICrophone, b!JiIHnSpeaker,moo;temounllng
bracket, external remote speakElilack(head and ra<lOOl and much, much more
All cords. plugs. fuses. microphone hanger ere IIlCIuded. Weight 6 Ibs.

• ACCESSORIES: CS-ECK 1s-teer remote cable , .. $35.00. Cs-£R 6-amp ac
power supply ... $59.95. CS-AS remote Speaker . , . $ 18,00. cs-TTK touch
tone- microphone k il (wired and tested) .. , $39.95.

8817 SW 129lh Terrace, Mllimi. Florida 331 76
Telephone (305l 233-3631 · Telex SD-3356
HOURS, 9 - 5 M onday thru Friday
• U.S. DI STRIBUTOR . DEALER IN QUI RI ES INVITED

AMATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

~80o-327·3102
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.

•



FOB factory

Ray's A....t.... Radio
'590 US Hqnway 19 Soul~

C!<.larwa le'. FlOroa 33516
16 ' 3153S-'416

Unl_1 A.... leur RMl io
l;?!(l A.Oa 0'"",

~'" (lho43Q68
'61 ~ 866-01267

N .. G D1st<>!luling
7285 NW 121M SI,,,,, '
M",m" Fklroa 33126
13O!>j 592·9685 76J.8,10

Rad;o WorId
Te<mnII BuIll)rw,J
0-....:. Co"rIry .... 'lIO'I
QtISo«ltly _ YO"" 1 3t2~

(3' 51 7:)6. 00510
, . flOO.~~8- 93Jl1

ELECTRONIC
EQUIPMENT

We accept [;I] C.... ~
Mastercharge. Visa

Price $595.00

Giller Au ocll lH , 'nco
52 Park Avenue
Pa rk 1l1Oge , New Je rsey 07656
(201)39'-7887

GIoI»I Communications
606 cccce lsIfi IlM:l
CocoJ ge&ch FIO<"",- 32931
(3051 78J-:li&2~

turn RI60 c.nl...
~"... ....
SI LouIS. M,$$(Iur' OJ' 32
1./lXl-J25.3636

Mlc " igan RadIO
3827 0 0,1a",
MI C'e m~ns M,c n' 'l an 48045
(3 13) ~89- ~656

INFO-TECH

or See These Dealer:;;

Co/'Ioon A....leur s..pply
307 McLean A....-...e
~ KenlUCky ~2240

(50:2)8ll6-4S34

0-, .
U9CO B _ A..,
......... Rclo<. BC c.n-V4B'NB
10041 !>3&:lOS8

oglg A....leuf RMlio Supply
2'24111" SI r"",
AdOO C'!y. &lJ1M Dakol" S770 '
1605 134J-.6127

~r1l'l,,"_n A.... t.... Supply
3202 $o.>-rme, A--...,
"'er'>'UlI5T~ 38112
, «O-23ll-6168

Manufactured by:

OIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wisteria Court . Englewood, Florida 33533 .813·474·95 18

Converts Morse
& RTTY

(Baudot & ASCII)
to video, and serial
Baudot or ASCII for hard copy

Morse Reception: 6·55 wpm standard (simple user adjustment for higher
speed s), Automatic speed tracking & word space adjustment

Rn Y/ASCIi Operation: Decodes RnY (45, 50, 57, 74, 100 Baud) and
ASCII ( I I 0 & 300 Baud), Auto CR/ LF, automatic threshold control, select
able unshift on space, limiter is switch selectable. solid state tuning
"meter", Demod ulator has 3 fixed shifts and 1 tunable shift, user select
able printer outputs in ASCI I or Baudot for all modes with crystal con
tro lled baud rate gen erator, RS232, TIL & isolated loop outputs, User
adjustable autostart.
Video Display Formals
(User Se lectable)

16 lines x 32 characters. 161ines x 72 characters.
25 lines x 32 characters, 25 lines x 72 charac ters
50 or 60 Hz operat ion. Cursor, on or a ll

BUlIHn 115/23(N power supply

• •

$16.95 $2.55 $19.50

517.95 $2.55 $ 20.50

When tt comes to

AMATEUR
RADIO QSL's .

lt 's the

ONLY BOOKI
us or DX listings

Order from your dealer or directly from
the pUblisher , All dlreet oreees a d d 52.55
for shiPping, illinois residen ts add 5 "
sales U,K,rSi1J SPECIAL LIM ITED OFFER!

~ Amateur Radio
• EmblemPatch

............. . only 52,50 postpaid

Or ue r both books at t he sam e time for
$37 .45I"clu d ln9 shipping.

~~lIbooks
NOW READY!

Here t hey are! T h e latest eeurcos. World·
famous Radio Amateur callbaokS. the
m05t ,"peeted ..no complete listing of
rad io amateurs . Us!s cans, license classes,
adOress information . Loaded with special
featu'e$ such as cau changes, p,eflKe$ of
the world, stal'ldard lime Ch arts, world
wide QSL bureaus, and more. The U .S.
Ed ltlo l'l fea tu res over 4 0 0,0 0 0 listi ngs,
wi t h over 100,0 0 0 ch anqes from last
year . The Forelt,," Edi tion has over
300,000 listi ngs, ove, 90,000 cha nges.
Place y our order f or t he ne w 19 8 1 Radio
Amateur cauecose, available now.

Pegasus on blue fie ld , red letteri ng, 3 ~ wide x
3" high , Great on jackets and caps , Sorry, no
cali letters,

..... ~"i: 1I 6aak INC

~ Dept. B

~ 925 Sherwood D ri ve
La ke Bluff, IL 6 0 044 , USA

ORDER TODAY!
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NEW PRODUCTS

The MFJ-494 Keyboard Keyer.

NEW MFJ KEYBOARD

The all-new MFJ Keyboard
Keyer, model MFJ·494. is a full
f ledged keyboard that sends
CW, Baudot, and ASCII , with
50-character 18K! buffer,
an-cnerecter programmable
message memory, 4 automatic
messages, 2 random-code prac
tice modes, speed and butler
metering , back-space de lete
function, and buffer memory
hold function; just plug it in your
paddle and it's a full-fu nction
keyer.

Simple one- or two-keystroke
combinations execute all com
mands.

The 5O-characler lext buffer
can be l illed prior to sending
(preprogrammed) or it can be
filled al any given speed II you
type faster than the code Is be
ing sent. When the buffer ap
proaches lull, the etcetone pitch
changes and a red LEO comes
on to warn you to slow down to

prevent buffer overflow.
The 30 characters of program

mable memory provide enough
memory for conteste r or OXer
when used in conjunction with
the 4 automatic messages ceo
ta ined in the keyboard. The 4
automatic messages let you call
co, CO TEST, oaz, and 10 with·
out using all of your proararnma
ole memory.

Two code-practice modes let
you work on your code crcttcren
cv. The first mode is pure ran
dom code with random-length
groups. The second mode is
s-tetter groups with 8 separate
repeatable lists (with answers)
to check your learning progress.
Space between letters may be
expanded to improve recoem
tion in both modes, and In the
second mode you may select al
phabet only or alphanumeric
plus punctuation.

A meter tells you your send
ing speed (speed may be set be-

,

fore sending begins), or you may
just push a button and the meter
tells you how much buffer you
have used and how much you
have lel t.

The model 494 wililorg iveyou
lor making errors whi le the buf
fer is in use. To correct an error,
simply backspace over the error
and resu me typing.

A buffer memory-hold tunc
tlon lets you hold the buffer
memory or pause without losing
the buffer. You can send with

paddles wh ile the buffer is being
held; this makes possible oper
ating full break-in.

A push-button lets you key
your rig continously for tuning
and test ing, and a 2-keystroke
co mbi nation g ives you continu
ous dits for tuning and testing
that extends the Iile of your
ttnats.

The keyboard is also a tun
function keyer. Just plug in your

Continued on page 122
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The
the hlg
with the til n of the m ed tor
features - RlIY, an input connector for
a sepa rate receive antenna, and of
course, ALL BAND coverage from 160
through 10 meters. including the new
bands at 10, 18, and 24.5 MHz. All bands
are operating now, nothing to buy later.
and of course wv.N is covered.

With the optional 400Hz crystal filter
installed, which cascades with one of the
8-pole I.F. filters and can be moved
through the passband. along with QSK
provisions. the ASTRO-loo is the CW
operator's dream!

Performance under high cross mod
conditions found in todeys' crowded
ba nds is second to none. With dual
independent high stability PTO's for split
band OX and all its other features. the
ASTRO- I03 is the result of American
Technology and Ame rican Quality
combined to bring the best 10 the
American Amateur.

Cubic Corporation wfth over 3,500
employees world-wide, including more
than 1200 scientists. engineers and
technctens. has more than one minion
square feet under roof.

Estebbehed in 1951 the company has
grown and expanded in high technology
fields. including computer based
automatic (are collection systems,
electronic countermeasures, supersonic
pilot training and other defense and
space systems. electronic positioning
devices and , of course. communications.
New C ubic Amateur products reflect this
heritage of e xcelle nce a nd is your
assurance of the strength and resources
to support your purchase in the years to
come.

. 1 "

-
Another member ot rbe ASTRO family , the
ASTRD-ISO, has been highly acclaimed as
the ideal Mobile/Base station. With
microprocessor control, VRS tuning and
microphone 5Canning. the ASTRO·ISOA
led the way lor competitive radios now
appearing on the market.

The ASTRO. I02BXA r.rovides basically a li
the fine performance 0 the ASTRD- I03 at a
lower cost, but less the WARe bands, which
of course may be added later if desired.

.... CUBIC ~ "
• COMMUNICATIONS,INC.

305 Airport Road, Oceanside, CA 92054
(714) 757-7525
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OSCAR ORBITS
Court"y 01 AMSAT

The OSCAR satellites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. Dur ing this per iod, OUf sun has been expelling huge
numbers of charged partic les, some of wh ich lind their way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. II is through this reg ion thai the OSCARs must pass.
OSCAR 8, in a lower orbil lhan OSCAR 7, is the more seriously af
fected of the two.

If the drag teeter is not considered when OSCAR calculations are
performed, long-range orbital projections will be in error. For exam
pl e, by the end 011979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechan ics is
such that extra drag on a satellite causes it to move into a lower or.
bit , resu lt ing In a shorter orbi tal period. Thus, the sat ellite arrives
above a given Earthbound location ear lier than predicted.

Using data supplied to us by Dr. Thomas A. Cl ark W31WI 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
lew sec onds at most.

The li sted data te lls you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first t ime
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orb it number and the next twelve orbits lor that day. Ustthe
t ime 01 the f irst orbi t. Each successive orbit is 115 minutes later
(two hours less l ive minutes). The chart gives the longitude of the
day's f irst ascending (northbound) equatorial c rossi ng. Add 29° tor
each succeeding orbi t . When OSCAR Is ascending on the other side
of the world from you , it will descend over you. To lind the

equatorial descend ing longitude, subtract 166° from the ascend ing
long itude. To f ind the time OSCAR 7 passes the North Pole, add 29
minutes to the lime it passes the equator . You should be able to
hear OSCAR 7 when it is with in 45 degrees of you. The easiest way
to determ ine if OSCAR is above the horizon (and thus within range)
at your location is to take a g lobe and draw a ci rcle with a rad ius of
2450 mi les (4000 kilometers) from your QTH . If OSCAR passes
above that c irc le, you should be ab le to hear it. If it passes right
overhead, you shOuld hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfo lk
abou t 12 minutes after passing the equator. Add about a minute lor
each 200 miles that you live north 01 this l ine. If 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 8 : 432.125-.175 MHz uplink,
145.975-.925 MHz downl ink, beacon at 145.972 MHz.

At press t ime, OSCAR 7 was scheduled to be in Mode A on odd
numbered days o f the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, wh ile Wed nesdays are set aside
lor experiments and are not available for use.

OSCAR 8 ca lculations are similar to those for OSCAR 7, with
some important exceptions. Instead 01 making 13 orbits each day,
OSCA R 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 fi rst
orbi t number (f rom the OSCAR 8 chart) and the next thirt een orbits
lor that day. Ltst the t ime of the fi rst orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascend ing equatorial crossing . Add 26° for each succeeding
orbit. To f ind the t ime OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imag inary San Francisco-to-Norfo lk li ne about 11 m inutes after
crossing the equator. Mode A: 145.85-.95 MHz upli nk, 29.4-29.50
MHz downlink, beacon at 29. 40 MHz. Mode J : 145.90-146.00 MHz
uplink, 435.20-435.10 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 r ues
days and Fridays. As wi th OSCAR 7, Wednesdays are reserved for
experiments.
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KLM's KT-34A ••• Broadbanded. efficient. compact!

' OM 15M

c~.25A 10M ..4 ----J Conventional tribander element
. 1aaA ISM

.137,1. 20M .

Development of the KT-J4 A el ement

10M C,

C1
1. Replace co ils w ith iossress

linear load ing

2. Fold back and symmetricall v

> 1.-, h
place linear loading for
mechanical st renglh and
balance.

} c,! 3. Extend element 10 114 wave

* C2 II on 15M . Fold back and ce-
couple l ip w ith C2 .

-251 10M --l ---J
.2sA 15M 4 . E.. lend t ip for 2OM _Tuning

,1aaA 20M of 15and2OM is
independent .

KT-34A SPECIFICATIONS

Thanks for your inte rest in our KT-34A. We're grad to have t ickled your curiosity. The KT-34A is a very
special antenna, representing the first significant step forward for tribander design in 20 or more years. It is
made for the amateu r and the equipment of today. and advanced enough to meet the challenges of the futu re.

What makes the KT-34A so different from a conventional tribander? Basically. the traps, coils, and
capacitors have been discarded in favor of lossless linear-loading and Hi-Q air capacito rs, all composed of
aluminum tu bingl These allow t he KT-34A to handle 4KW PEP at an unusually high level of efficiency. The
linear loading also makes fu ll 1/4·wave elements possible on 10 and 15 meters, and brings 20 meters much
closer to the desireable 1/4-wave than any conventional tribander (the sketch below shows the remarkable
metamorphosis of the KT-34A design).

Two driven elements are employed to make the KT·34A unusually broadbanded (a concept applied to
most KLM antennas). VSWR and performance remain nearly constant across each of the three bands (see the
VSWR charts). A KLM balun is supplied to allow direct feed from your 50 ohm coax .

Structurally, the KT-34A is built tough . No boom support is required . All the aluminum, including the
boom, is strong weather resistant 6063~T832 alloy. A ll the hardware is stainless steel except for the mounting U
bolts. Virtually indestructable Lexan insulators support the elements and insulate them from the boom. Rotation
is possible by most any ham rotor. Wind balance and wind survival are excellent. Boom length is only 16 feet.

To meet your future needs, the KT-34A is easily expandable . The KT-34XA Upgrade Kit , w hich adds two
new elements and doubles the boom length , produces substantial increases in performance. Your KT-34A
cannot become obsolete I

A great deal of thought and care has gone into the design of this antenna. It 's not just another " me too"
tribander, but one developed from modern techniques, materials and engineering . We hope you will give it a try.
We know you won't be disappointed . . . .

Frequencies of operat ion :
14.0-14.350 MHz
21.0-21.450
28-29.750

Gain : 7 dBd ±.3 dB across each band
F/S : 30 d8
FIB : 20 d B
Feed impedance: 50 ohms with balun supplied
Power rating: 4KW PEP
Boom: 16 ft . x 3" 0 .0.
Mast: for 2" 0 .0. (standard)
Element length : 24 ft . average
Turning radius : 16 ft .
Wind area : 6 sq. ft .
Wind survival: 100 MPH
Suitable Rotors: TR-44, Ham " M" , HO-73.

KR·400, etc .
Price: $389.95

KLM P. O. Box 816. Morgan Hi ll , CA 95037
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AWARDS

Continued on page 120

THE REVEREND JOHN FLYNN
MEMORIAL AWARD

This award has been instigat·
ed by the Alice Spr ings Commu
n ity College Radio Club of Aus
tralia. It was founded in memory
of Reverend John Flynn, who
pioneered the Australian Inland
Mission, the Royal Flying Doc-

group of amateurs may nomi
nate a ham whom they feel
meets the criteria listed below.
Nominat ion s opened Novem
ber, 1979, and will be accepted
for as long as the award pro
gram exists. Members of the
Major Armstrong Memoria l ARC
will review each year's nomina
tions every spring, determining
by vote the amateur who, in the
spirit of Major Edwin H. Arm
strong, inventor of Frequency
Modulat ion, has contributed the
most to amateur radio through
pioneering etlorts.

The following criteria should
be observed when considering
an amateur for nomination: (1)
the nominee should be a li
censed amateur or group of
amateurs; (2) the nominee
shou ld have made a significant
contribut ion to ham radio byax
perimentation and development
In new or little-used bands or
modes (examples: development
of equipment for SSTV, OSCA R,
arrv, EME; revival of neglected
modes like facsimile; technical
developments that help pocu
late little-used bands, etc.); or (3)
the nominee should have made
a significant contribut ion to
ham radio by promoting the use
of such bands or modes (ex
amples : ell orts to keep 10
meters during sunspot minima
via nets, c lubs, beacons, etc: et
forts to Increase act ivity on 1296
MHz and microwave bands; ef·
forts to keep AM or other obso
lete modes alive via nets, con
tests, etc.; efforts to promote
the concept of amateu r radio in
countries where it is not per
mitted, etc.).

The examples are only that;
the committee hopes the ham
fraternit y w ill respond with
news o f any kind of amateur
rad io pioneering.

Talk about this award
nominat ion at your next c lub
meeting. Send your statement
about the nominee you select
to: Major Armstrong Memorial
Amateur Radio crub. rnc., PO
Box 1234, Englewood Cliffs NJ
07632.

UNION COUNTY AWARD

Here is an historical award
being offered by Ray which re
quires the applicant to work
Union count ies of the United
States.

Offered in three award cate
gories, applicants must, for
Class A, work 18 Union counties
of the USA; for Class B, work 12
Union countries; and for Class
C, work at leas t 6 Union coun
ties of the USA.

Send your list of verified con
tacts along with a $1.00 award
fee to Ray Teeter N2RT, RD 2,
Canaan Heights, Locke NY
13092.

ARMSTRONG PIONEER
AWARD

The Major Armstrong Mem
orial Amateur Radio Club has in
stituted the Armstrong Pioneer
Award, an honor to be bestowed
annually on the amateur who
has, in the opinion of the voting
members,done outstanding ser
vice for an amateur community.

Any amateur operator or

BONANZA AWARD

The Bonanza award is prob
ably the most demanding o f all
the awards being offered by
Ray.

To quali fy, applicants must
work the same mobile In the
various counties of a single
state.There are three categories
in which to apply. Class A
working the same mobile in all
counties of a sing le state; Class
B-working the same mobile in
zIJ o f the counties with in a
s ingle state; and Class C
working the same mobile in at
least V, of the count ies of a
single state.

Both the applicant and the
mobile contact will get awards
for their efforts. To apply, pre
pare your nst of contact dates
and times, band and mode of op
eration, county and state of op
eration, and last and most im
portant, the mobile contacted in
each case.

Have your list of contacts
verif ied by at least two amateu rs
or a local radio club secretary.
send a $1 .00 award fee and your
application to: Ray Teeter N2RT,
RD 2, Canaan Heights, Locke
NY 13092.

not send QSL cards! Have your
contacts verif ied by at least two
amateurs and forward this list
and a $1 .00 award fee to Ray
Teeter N2RT, RD 2, Canaan
Heights, Locke NY 13092.

for each category listed above.
A potential of 150 individual
awards it you mastered them
all! Whew! You may work any
band or mode.

As with the other awards, do

WORKED ALL USA AW ARD
7S11lO M ETERS

37 K7DBV
38 KA4JOS
:Ii W[)&IOO
40 KA2GZE
41 KAI5lYE

OX CAPITALS OF TH E WORLD
11 WBIlUIA

10 M ETER OX DECADE AWARD
5 DA2AL
e WB4TZA
7 WD5J RG
8 WA4ZU

WORKED ALL USA AWARO
MIXED BAND

ASIAN CO NTINENT AWARD
82 VK2VUO
13 WB2FfY

13 OX COUNTRY CLUB AWARD
2. SSB

53 VK2VUO

EUROP EAN CONTINENT AWARD
128 YK2VUQ
129 N3B CZ
130 W08KXT

OC EANIC CO NTINENT AWARD
.3 ,V1UK
&4 vcavuc

AF RICAN CONTINENT AWARD
87 9V1UK
.. VK2Vua

SOUTH AMERICAN CONTI NENT AWARD
101 WB 2FFY
102 VK2Vua

73 AWARDS PROGRAM
WORK TH E WORLD AWARD

U IV1 UK
15 VK2vua

NORTH A MERICAN CONTI NENT AWARD

112 VK2VUO
113 W08KX1'

4 KS4B
5 WB9UK S
I KB5FN

DISTRICT ENDURANCE AWAR D
1 AJIL (50 m in.) 3 WBICDMI7 (12 mln.1
2 W17 ACY (55 min.) 4 WA3PMII7 (36 min.)

0 5 AWA RD OF EXCELLENCE

38 KA3CBC
:Ii KA7HPP
40 WD4PLF
41 KA1 FKX
42 W09/WC
43 KAI5lYE

1 KMAZO
2 WDOBOS
3 KA 5AOP

1 WB4W REIM
2 AC30
3 W5TJO
.. WOO AVG

32 KA7GKO
33 KA2GMJ
34 KA'FXC
as VE1DZR

36 KAeGIX (7 "H~
37 KAeGIX 121MHilI

31 W1AGA
32 KA2CLO
33 KA4BNO
34 W4DDP
35 AH6AX
36 DF6ZP

10 OE1UHB

lot K2"1O
85 NTA IID
86 W~lYA

81 1(2,.,10
82 N7AK O

72 K2A 1O
13 N7"'1(0

51 IlV1UK
52 O E1 UHB

19 K2AIO
&0 N7AKO

" 9V1UK

109 K2A1O
11(1 N1AKQ
111 'V1UK

125 1(2AIO
126 N7AKO
127 ,V1 UK

98 K2AID
ll'9 N1AKQ

100 , V1UK

be a mobile station yourself, giv
Ing out co ntacts in all the coun
t ies of any one sta le. As you can
see, there are 50 state awards

from page 12
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LOOKING WEST

.. . . . 1believe you do not take the amateur radio
control enthusiasts seriously enough " , they
will not aSY without a fight. I would like to see
you propose a plan based on FCC regulations as
they now exist . . . so that it could be put Into ef·
feet sooner rather than later."

Bill Pasternak WA61TF
clo The Westlink Radio Network
Suite 718
7046 Hollywood Blvd.
HollywOOd CA 90028

THE SIX·METER READER
AEACTION DEPARTMENT:

Though it 's taken some t ime,
we are no w realty getting input
and ideas concerning amateur
radio's repopulat ion of the etx
meter band. One 01the most tn
teresting leiters received came
from lew Collins W1G XT. and it
reads:

1 read your september, 1980,
column, Look ing West , with
much interest since I have been
working on the development of a
six-meier bandplan lor a number
of years. In addit ion,l have been
a user of the band during all
those years, and thus leel I am
qualified to ot ter some Insights
into the six-meter problem that
are not ava ilable to a passive
observer such as you. I am hope
ful that the comments that I am
offering , which may on the sur
face sound a bit negative,will be
received by you in tne construe
five spirit In which they are tn
tended.

In my opin ion, three factors
led to the demise 01 six meters
as you remember It: 1) The
growth of two-meier FMlrepeat·
er operalion, 2) The ever-present
TVI problem on six, and 3) The
decrease In solar activity. Prob
ab ly item 1), as correctly ob
served in your art ic le, was the
major lactor. I c la im that the
bulk of six-meter activity was of
the low-power, rag·chew lng
local nature thai you remember,
with a little OX sprinkled In for
excitement. The six-meter era
uon wllh a pa ir o f 4-4oos and six·
ever-six yagis was Ihe excep
t ion, rather than the rule.

TVI has always been a ser ious
problem for the six-meter c per
ator, part icu larly in those areas
with channel 2 (Boston, New
York, Los Angeles, etc). The
consumer electronic equipment
of the 70s not only ex ists In
unprecedented Quant it y, but the
interference reject ion properties
in general are poorer as manu
facturers strive to remain corn
petltlve. Many en-meter opera
tors who went QRT because of

TVI discovered they could have
as good or better local commu n
rcenon without the TVI hassles
by gell ing on the local two
meter repeater. Unknown to you,
the diehards with the big rigs
and b ig antennas sat Quietly by
waiting for the OX openings of
1979-80. Just read a few issues
o f K5ZMS's newsletter If you
don't be lieve me!

I must lake exception with
your statement that none of the
exiSting input-output spacings
is workable . (Ol herwise, why
wou ld so many different sian
dares flourish?) I could li st num
erous counter examples to your
claim, but perhaps the most
striking is the repeater located
on the WCAU-TV tower in Phila
delphia which uses 12o-kHz
Input-output separation ! This
repeater has wide-area cover
age and hundreds of users.

The basic parameter In de
signing a duplex transmission
system, such as an amateur

repeater, Is not the number 01
kilohertz separation between
the transmitter and receiver fre
quencres. but rather the per
centage separation. Thus, il we
are to adopt 220-MHz standards
for use on six meters, the optl
mum input-output separation is:
1.61223.5: 0.0072, which works
out to be 380 kHz at 53 MHz. in
teresting enough, North Shore
RF Technology, who pioneered
the notch-type dup lexer for the
amateur market, produced a six
meter dup lexer for 4oo-kHz
spacing.

The 22O-kHz separat ion used
in southern Cali fornia and the
2OQ..I(Hz value used in eastern
New England were both derived
the same way, but starti ng with
the now universal 6CJO.kHz sepa
ra tion used on two meters.
0.600 /147 .0: 0.0041 , wh ich
gives 216 kHz at 53 MHz.

There is another s ide to this
Input-output separation issue
which you totally neglected in

your article. While it Is true that
the greater the Input-output
separat ion, the eas ier It is to
make a repeater work, that Is not
necessarily t rue for the system
consisting al one repealer plus
a number of mob ile users.
Specli lcally, many o f the ama
teurs who operate six -meter FM
use h igh-Qual it y transceivers
wh ich were originally manutac
tured for the land-mobite market
by Motorola, General Electric,
RCA, etc. These are not the old
vacuum-tube boat anchors you
remember Irom your ear ly days
0 1 amateur FM, but are fre
quent ty scud-state or hybrid
designs offering the state-ct.
the-art in mobile transceiver per
formance.

In order to produce a Quality
transce iver. the front-end as
well as the transmitter exc iter
stages are fairly narrowband to
minim ize spurious output and
responses. Consequently, there
is a defin ite upper limit imposed
upon a repeater's inpul-output
separation by the user's rad io,
assuming that the user desires
to have the capability of simplex
as well as repeater operation. (II
Is my observat ion that most s tx
meier FMers desire to maintain

a simplex capability. In fact, one
of the major advantages of six
over two Is that the simplex
working range Is greater. That Is
why I originally got on six
meters.)

I mu st also po int out that you
have made an error In using and
interpret ing Carson's Rule. Car
son's Rule does not say that the
bandwidth o f an FM signal is In
untte , a lth ough an eX8ct
mathemat ica l analysis 01 an FM
signal does lead to that conclu
sion. What Carson's Rule does
say is that an FM signal does
not have appreciable sideband
energy outside o f the band
B : 2f + m . All Carson's Rule
says is thai an FM signal cc
ccptes more bandwidth than
does AM; practically speak ing,
both have finite bandwidth_

The Issue 0 1 whether the
repeater or user transm itter
should be c loser to TV channel 2
Is a bit more complex than you

have Indicated. Although I hap
pen to agree with your pos ition
on this matter. others have
argued loud and long for the
other way around.

Unfortunately, I believe you
do not take the amateur radio
contro l enthusiast s ser iously
enough, and if you have not
heard from them by now, it is
merely because they have not
read your proposal. In my ex·
perience, they view 53.1 , 53.2,
53.3,53.4, and 53.5 MHz as their
private domain, and they will not
QSY without a f ight. Space does
nol permit go ing into this com
plex issue here.

There have been numerous at
tempts over the past len years
to move the nat ional simplex
channel from 52.525 MHz to
something else , such as 52.520,
with no success. There are hun
dreds (maybe thousands) 0 1 sfx
meter FMers in the less densely
popu lated areas who operate
52.525 MHz exc lusive ly, and,
consequent ly, there is a great
deal of res istance to change. I
believe that any realistic band
plan will have to accommodate
th is long-established frequency,
even if it doesn't make sense
logica lly.

Your proposed use olSO.oo to
50.25 MHz is slighlly at var iance
with accepted practice there,
and needs slight revision .
SMIRK, the Cenlral States VHF
Society, and other well -known
VHF DX groups should be con
su lted on this point.

In summary, I am in complete
supporl of your appeal lor a na
Ilonal six-meter bandplan . How
ever, I believe your proposal has
some major flaws which must
be corrected if it is to gain ac
ceptance. Otherwise, we will
ju st progress from having N dif
ferent six-meter plans to having
N + 1 such plans. In add ition, 1
wou ld like to see you propose a
plan based on the FCC regu la
tions as they now exist, so that It
could be put into ettect sooner
rather than later.

Keep up the good work.

Best regards,
Lew is O. Collins W1GXT

As you can see, Lew spent
Quite a bit of time in preparing
his commentary. There is much
with wh ich I agree, and po ints
on which I d isagree. The impor
tant thing is that he took the
t ime towrite. Next month, I' ll an
swer Lew 's letter. In the mean
t ime, keep your th inking caps
on.
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Er ic Shalkhau5er W9CI
527 Spring Creek Road
Wa5hington IL 61571

The History of Ham Radio
-part XIII

Reprinted from acc News, a publication of the Chicago Area Chapter of the a CWA.

S.. y, f el lo w •• h ",r.,'. II. ., o ld m an aga in T hil time h..•• nli e x ci t e d and boili n R: over,
In fa ct I...'. 1 0 wild .. bout .on, .. "R et t ..n" l u h j e c t Ihat h .. I".. f all .. n ba ck to ac m e qu ....,
J i.l..ct and . h o ul ~ aLou l " w o "rr h o ng 'I" , " r .. l ty . n ile h ..... , and 'O ln .. d i.o r d .. r k n own 10

th e Ir a d .. ill "ugcrum f" . W h.. t do ail 11.e ee m .... n ? B e tt.. r rca d Ihe a rt icle and lee,
-Editor.

O n the lighte r side of
amateur rad io, during

the long wi nter nights, the re
evolved within the fratern i
ty a new phase of activity. It
had its inception in the
many curious, humorous,
and indescr ibable stories
under the pen name of

Bft{!/ f9ttofh11,. -
who now, through the lapse
of time, has become a hal-

8

lowed legend . The legend is
now perma ne nt ly memo
rialized in the Wouff Hong
Story.

Acco rding to research ,
the ever-p rese nt references
to the fabu lous wouff hong
came about like this: In the
days whe n amateur rad io
was in swaddli ng clothes,
way back in about 1914,
t here e merged a pe rson
ality known as the O ld Man .

As reali ty would have it,

QST

Rotten QRM
Dy "The Old Man."

this individu al was, as all
amateurs were and are to
th is day, aff licted with the
sad but eve r-present prob
le m of rau co us d istur
bances, be they man-made,
natu re-made, or even fab
ri cate d ri gh t wit hin t he
shac k of the beholder. This
pe rpetua l pro bl e m was
kn own in the days of yore
as " Rotte n Q RM." But to go
on wi th the resea rch.

Plagu ed in the very early

January, 1917

days of wire less communi
cation with such interfer
ence, driv ing sane but de
te rmi ned listen ers (wishing
to remain that way) to dis
traction, especially when
the headphones were se
cu rely clamped over both
ears, listening intent ly for
what the Morse dots and
dashes were meant to con
vey, there emerged the fol
lowing effusive but clear
and loud verbiage into print
[the O ld Man excla iming]:

"Fellows, [all excited and
boil ing over] fel lows, this
QRM busi ness is getting my
nanny-here it is midnight
- I have smoked myself in
to a state of funk - the floor
is cove red wit h burnt
matches- I am losing a per
fec tly good temper-there
is no sign this will not con
tinue all night long How
long do the radio bugs sit
up at night anyway? -What
are we going to do about

•
•,

" ••,
'.

•
J,

•.
( : ~ I

( .

\

S moked hi m ...1f into a . Ia t ., o f f u n k . Rub be r band_Comm ..rc ial ton e .
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Hand ie

MORE'POWER TO YOU!

KLM , P. O. Box 816, Morgan Hill, CA 95037

KLM's NEW MA-35BL
Power Amplifier

35W out, Preamp, Nicad Charger!CALL TOLL ..nEE
1·800·558-0411

In WI (outside Milwaukee metro)

1·800·242.5195

Get ygur
TEN:TEC

'money-back
guarantee'
transceiver
from AES

Even More
POWER

.,2 or 2 wa" nominal driu (specify)
• 2 wa" model delinrs 15·20 wath with onfy

Dna wan of driu
• 10 MHz bandwidtb lor CAP or MARS
• Ma.ts aU applicabl. FCC sp.cifintions
.200 mW drift model permits operating Icom

IC·2A or Yaesu FT·207Ron their battery·nving
low-power mode

• Only $84,95 (*99.95 lor 200 mW dr~e )

Give YOUI lcw-pewer z-meter rig real punch by
delivering a potent 25-wa" signal with only two
watts of drive (also available set up lor 200 milli
watts drive) Compact and convenien t 10 mount,
VoCom's Model 2C025 is ideal for car, boat or
anywhere you've got a 12 vac source. Al only
$8495 1$9995 lor 200 mW drive). it's the
pertect companion for vour O.ah. Encomm. Henry,
teem. Kenwood. Motorola, Standard, Wilson,
Ya esu or ether 2·meter FM ccuebre!

Handful
of
POWER

. . ' _._~.. Give your 2·meler hand-he ld 50 watts of punch
,, ' ~~.. wilh Ihe Model lC050 . or 100 watts with the

;,e~,t Model 2C100 amplifiers D. use the Model 2C100
~~ ..... with your 25-watt output 2-meter rig, by plugging

,,~ ]"",. ;0, in the eppropnate drive ·programming module

,,, ' •••••• Compact and reliable. all VoCo", power amplifiers
il{1Il.. teature trent-panel cn.uf! SWitching for conven-Ill"" lent shut down when they're nOI needed for short

hauls, plus an LED status Indicator

See your dealer or ecntact VoCom t o d ~ y for ~

copy 01 our detailed l ouf-p~g e c~t ~log.

ANTENNAS for 2-meter Hand-Helds
'I,-Wave Gain Antenna NEW! Short, Compact

"UGLY DUCKLING"Provides nearly 10-dB gain over a
rubber ducky w hen e xt ended to its full Only 4 ~" short, yet performs like a " f u ll
4 7'" . yet telescopes to only 8" for listen- size" ducky . Available for either BNC
ing or carrying, Works with any B NC or threaded mounts
equipped radio .. Only $24.95 Only $14.95 (BNC). $12,95 (threaded)

Avai lable now from your local amateur radio dealer o r order direct:

\'o(;om 65 ElSt Pilitin. Ro.d, Suitl"'. Prosp.ctH.illhts, Il~~o
PRODUCTS CORPORATION :r. (312) 459-3680

N ew a nd I m pfO~ed

gece.ver
and TransmItter

bo<">'d . prog, a mma bl" , fully ..d

IU'Mbl", lime 0'" (. 5. 7 m in, ),

hang tim" (0 -1 m in.). lck'n,llIe,

(l- I O m in, ), tone , sp"ed,

volume , l.E,D, outputs,loweu.

,,,n' dr~in, CMOS logic , plug'

fo' ,,~,~ In.t~lIiltion ~nd

."mov~1 p lu' much mO'e.

COR Identlfter: All on on..

OrTlONS

Dupl"xe,s
&aslc auto p,alch
M atch ing cabinet

.OOOS % High
Slabllity ,.y''3015

Now \'I,t h courtesy

beep and beacon
c apa bili t y.

J.ulc Repeater $799.00

8415 W"'S TT OwN R O . .... 46
W",.T " H ",sT IEIt, ~... . '.3"0

PHON'" 2115 4315 _150151

$109.95

2M IlO_1 75 MHi6~sie R"pe~'e. for l me,ers with ~II

the 'e"'u'es 01 'he HI r . o Mk I le ss 'he pow". ,uppl~

~rod I. on ' p~nel eontlol, Md "eeessor i",

HI Pro Mk I
144 or 220 MHz $999.00

AMATEUR
ELECTRONIC
SUPPLY ~c.

4828 W. Fond du Lac Avenue
Milwaukee, WI 53216 (414) 442·4200

-AES BRANCH STORES
Wickliffe, OH 44092; 28940 Euclid Ave ,

(216) 585·7388; OH Wats 1-800-362-0290
Orlando, fL 32803 ; 621 Commonwealth Ave.

(305) 894·3238: FL Wats 1-800-432-9424
Las Vegas , NV 89106; 1072 N. Rancho Dr.

(702) 647-3114; Outside NV 1-800-634-6227

1/1/1ilEPEIITEilfno

....Reader~ice-see page 82
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THE ORIG INAL WO UFJo' lI ONG .

THE OLD MAN

I get tha t p in cl eared
off "

That was the way the
Wouff Hong was brought
into be ing, and it wil l con
tinue to dominate the cold
and blustery nights at ham
gatherings to perpetu ity
Believe it or not!! •

•

" t'JI'~I" •~,- I I

WEL L! W E l. I. ! W}o:LL ! LOO K WH O'S
JU·:Hl':. :\ picture "f n n: OLD :\I ,\l\; .
It .·am,' in t h l' mad, ju-t Ilk.' a ll hi lt storics

Three Wou ff Hongs decora te a ham shack.

thing a t a time himself,
"The re, by heck , I have

th at stuff off my back and
chest. Now you over there
in Illinoi s, get this call- le t
eve rybody stand back from
now on -I'm tired and
sleepy and cross -and I
don 't ca re who I QRM, until

look a t thi s:
" 'Biirgrmph bru rotary

ge ge ugeru mf om with my
se t rettys nitch spittv tone
hit in pottrnus! ' Now what
do you suppose the poor
gink was trying to say when
he unreeled that? You have
to guess a lot in wireless,
and how wou ld you guess
this? Someth ing is wrong
with this fe ll ow 's biirgrmph,
his rotary also has a bad
case of the uge rumf and
so me b o d y a rou nd t he
place must have spit on his
re tt ysn it c h, b eca use his
tone was so rotten it hit him
on his potimus. Sounds bad
to me. Why will some peo
ple send such personal mat
ter by wireless when the
whole country can over
hea r? It isn't decent, and it
makes the Q RM more rot
ten than eve r, and just th ink
of the way it ma kes a per
fectly good logbook ap
pea r,

" I spent the be tte r part of
an ho ur trying to make out
what ailed the poo r fel low's
biirgrmph, but had to give it
up , What we ought to do is
to organize an Anti-Q RM
Association. Then let us
elect for Chai rman t he
worst plug-ugly we can fi nd
in these U.S.A. Then le t us
ch ip in a little money and
hire a clerk with a bad dis
position who will write le t
te rs threatening the li fe of
eve rybody whom the mem
bers re port as caus ing need
less Q RM. let us ri se , fe llow
bugs-down wit h the fel
low with the scratchy spark
coil-down with the fellow,
the unspeakable sku nk who
calls somebody and sends a
long re lay message repea t
ing each word three times
when the station to wh ich
he is sending is se nd ing o ne

this bustnesst c- w hen we
heard some commercial
station say QRM we had to
look it up on the chart to
see what it meant , later
we began talking to the
fe llow over on the other
side of town, and then was
born our amateur QRM.

" But when we have a fe l
low who has not written to
hi s girl for a full twenty-four
hours, and who pos it ive ly
must ge t the message to her
over in Il li nois, it becomes a
se rious matter to have
someone else getting gay
with the ether, especially
when the latter has no con
ception of the existence of
the word 'brevity: The tro u
ble is, the you ng squirts
don' t stop to think. Willy
with his sputtering spa rk
coi l discharge se nds out
thi s hogwa sh -now listen
to this

" 'Yes yes jst wvd gluckv
wait a mt muddy wouff
hong bhftskv monkey mo
tOL' We assume from this
message that Glucky is be
ing asked to walt a minute
while Blittskv seeks a wouff
hong with which to wallop a
monkey the next time t he
la tter faces towards the mo
tor. I do not think I know
just exact ly what a wouff
hong is. Proba bly so me
piece of appa ratus used in
the southern states to beat
mon keys with.

" It is this fo rm of uninter
esting 'co nversa tio n' which
clutters up the air with
QRM. Of what moment is it
to the rest of the world that
this fel low Bhftskv is going
to smear somebodv's mo n
key with a wouff hong?
Whe n a nybody relapses in
to suc h a mental slop as to
want to ope rate with a thing
named a wouff hong, he
ought to keep his tro ub le to
himself and not compel a ll
of us respec table amateurs
to listen to his drool. To
slave and slobber a lot of
foolish twaddle like this
when that poor girl in Illi
nois has not had a letter
since yesterday is pl ain
wicked.

"O r just cas t a li ngeri ng
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DAYTON

* Technical Forums

* ARRL and FCC Forums

* GIANT 3-Day Flea Market

* New Products and Exhibits

* Grand Banquet

* Women's Activities

* Special Group Meetings

* Microprocessor Forum

* YL Forum

* Hundreds of Prizes

* Amateur of Year Award

* Special Achievement Awards

April 24, 25, 26, 1981
Hara Arena and Exhibition Center - Dayton, Ohio
lV.eetyour amateur radio friends from all over me world at the Internationally famous Dayton
HAMVENTION.

Seating will be limited for Grand Banquet and Entertainment on Saturdayevening so p lease
make reservat ions early.

If you have reg istered with in the last 3 years you wi ll rece ive a b rochure In late Februa ry, If no t
w rite Box 44, Dayton, OH 45401.

Nominations are requested for Radio Amateur of the Year and Specia l Achievement Awards.
Nomination forms are available from A w ards Chai rman, Box 44, Dayton, O H 45401.

For soece! motel rates and reservations wnte to Hemventioo Housing, 1980Winters Tower.
Dayton, OH 45423. NO RESERVATIONS WILL BEACCEPTED BYTELEPHONE.

All other mqumes wnte Box 44, Dayton, O H 45401 or phone (513)296·1165 - 5·10 P.M. EST.

•...
""

Rat es for ALL 3 Days:

Admission: $6 In advance, $7 at door.
Banquet: $12 In advance, $1 4 at door.
Flea Market Space: $12 In advance, $14 at gate.

fv\dke checks payable to Dayton HN INENTION, Box 33, Dayton, OH 45405.

Bring your family and enjoy a great weekend in Dayton.

Socosored by the Dayton Amateur RadiO Assooeton, Inc.
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SiUUitlITilrtl'I'S l'l'esents
fhe llost ,\dlilnl'ed
l\u(Olllatil: Computinu

POllel' lletel'S ~
III Amatelll' Radio!

A U Soonolc.."~ l)fOduets e'e del. ed . eng,~,
ond l)fOduee<l "' _ u.S A Pr... ..-er.-onoppong ",oM
USA vrSA end Me. ",," 0>.11'9"~ed K-.. Reoo 
""oto pIeo... .ad 3', pe.-cenr

FEATl:RF:S:
• lTSTO~1 Ie- Computes SWA 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.

• nrccen TAUT·UA SJ) ~IETERS

Provide acc uracy and readability
that must be seen to be appreciated ,

• HEAVY n CT'\" C,\ BIN t:TS- Ha nd
some heavy duty metal cabinets
complement virtually every t rans
ceiver on the market today.

• T WO ~IODES -l'E f\K OR AVER·
AGE- The amateur may choose be
tween either peak or average power
readings.

• "OW ER REQl"IRt::o.It:STS- Due to
the advanced low current design.
battery life is truly outstanding, mak
ing this meter a natu ral for portable
or freld day operation .Uses standard
9 volt battery or 120V AC with op
tional AC adapto r.

• ATT RACTIVE
AFFOIWAHU: I'IUl 'I S ( i
°Model 31A (0 to 200w)

31 B (0 to 2Ow)
. ... ,., .c nly $149.00

Model 32A (0 to 200w, 0 10 2000w)
32B (0 to 2Ow,

o to 200w)
. . , .. ,. ,only $169.00

SIG:"ALCRAFTERS, I:"C.
.>460 HIT'\A \"I:-.'1'A J)R I\"E

SII AWS EE ~I I SSIO :"' , KA:"'SAS 6620;;
9 1:1 262--6.')6.'): rxt.ex 42·4 171

~10D EI ..." :n a nd :l~.

Our portable Models 31 and 32 feature
the same state-of-the-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! Signalc rafters' custom
integrated ci rcui t makes power and
SWA measurement a "banosott" opera
tion by automatically computing SWA
The result is unparallelecl accuracy and
ease of operation.

• Senol por ts use USARTS
• Automa tic CW / 10
• Program status

co ntinuously d isplayed

• Instantly cha nge:
prog ram status
Baud rates
ASCII Ba udot modes

• I ronsmuter under
program contro l

• Self trackmg CW speed
• llIST & LPRI N T usa ble

on any sene ! pri nter

• A ll software easrly
transferred to d ls ~

• Requtres LEVEL II 16K RAM
M odel I or M adel III,
externo l termrna l unl!

• Includes pc boord , cob.net.
set -were & manual

• Uncondrtronolly guaranteed
lor 30 days

• Lrmted ports & labor
warranty lor 90 da ys

• ASSEMBLED & TESTED $325
W""h.ngton '~,<k-nt, odd 5 3 ""r~, 1o.

Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J . 06812
201 ·469 ·1 2 19

w _
•

WE'RE ROLIN
IN CRYSTALS!

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

•

• W ord -wrappmg
• Two sene! ports

45 45 to 96 00 Baud

ROM·116

FEATURING,

• ASClI·BAUDOT·CW
• SPLI T. SCREEN VIDEO
• REAL TIM E CLOCK

PLUS,

RTTYl ew Operating System

... atlast. ..
your shack organized!

A beautiful piece 01 furniture - your XYL willloV8 ill

$16450 S-F RADIO DESK
Deluxe- Ready to Assemble
Oesigned with angled rear shelf tor your
viewing comfo rt al'ld ease of operat ion,

FINISHES: Walnut or Teak Stain. S1
Floor Spac,,: 3'" Wide by 30" DH p

0 _ Add,t,onal informa" on on ReqlJftll1. .""dog .,q ulp....nl .
noIlncluded C~e<:~ . , Money Q,de.,. , eankAme"e.td

and ~".r Chl tgtl ~C<lPIe<l ....~
AII O... . ..I. Ole _ F.O.B. Culoe. City. (In Celil. Add 6' sa," Ta• .)

FIOO< Soa<:e !>l ·· W,del>yJO··o..p . _DEALER INQUIRI ES INVITEO_.

SI92 50 $-( AIIIIQlew Rcwho /ftTK~1
4384 KEYSTONE AVENUE 0 CULVER CITY, CALIF. 90230 _ PHONE (2131137·4870

(We Also Accept Orders For Custom Crystals.)

RTTY lew FOR THE TRS-80*

~C80wn
(IlicroProducfs

POBox 892
Marysville. Woshington 98270

(206) 659-4279

We Stock Crystals For:
Clegg Drake leom
Kenwood Midland Regency
Standard Wilson Yaesu
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tall 601 ,323 ,5869 l or technical information,
OIder/lepalr status. Also can 601 ·323-5869 oot·
side conti nental USA and m MISSiSSippi.

IT'S A KEYER, TOO
Plug 10 a paddle 10 use it as a deluxe lull

teanse keyel .....un automatic and programmable
memories, I3mbic opera tIon. dot.casn memcnes.
and all the teamres 01 the CW mode

MORE FEATURES
Tune SWitch ..... rth LEO keys eansmmer l or ten

Ing. Tune key provides ceenraoos dots to save
l inais. Built-In scetee and speaker,

PTT (push·lo-Ialk) output keys transmittel lor
Baudol and ASCII moces.

Reliable solid slate keying lor CW: grid blOCk ,
cathode, solid state transmitters (·300 V, 10 rna.
Max, + 300 V. 100 rn a, Max). TTL and open
collector outputs lor RllY aM ASCII.

Fully shielded. RF proot. All alummum cabinet
Black bottom , eggshell white top. 12" 0 x r w x
I If.''H (t ront) x 3W'H lback).

91 2 VOC or 110 VAC ..... ith optional adapter.

OPTIONS
MFJ.53 AFSK PLUG·IN MODULE. 170 and 850

Hz stu tt. Output plugs into mic or phone patch
jack fOf FSK with SSB figs and AFSK with FM or
AM rigs. $39,95 ( + $3),

MFJ.54 LOOP KEYING PLUG·IN MODULE, 300 V,
60 rna. loop keyrng circuit drives yom RllY
printer. Opto·isolated. TTL input for vocr computer
to drive your printer. $29.95 ( + $3) .

8ENCHER IAMBIC PADDLE. $42.95 (+ $4)
110 VAC ADAPTER. $7.95 ( + $3),

A PERSONAL TEST
Give the MFJ· 494 Super Keyboard a personal

test fight in your own ham shack.
Order one lrom MFJ and try it - no obligation.

See how easy it is to operate and how much more
enjoyable CW and AllY can be II not delighted,
re turn it Wi thin 30 days lor relund (less shipping).
One year unconditional guarantee.

To order. call toll tree 800·647 ,1800. Charge
VISA, MC or mail check or money order 101
5279.95 lor MFJ·494 Super Keyboard. $39.95
lor MFJ·53 AFSK module, $29,95 lor the MFJ.54
loop keying module, $42.95 lor Bencher Paddle,
and S7.9S lor the 110 VAC adapter. Include
55 .00 Snipping and handling per order or as indi·
catee in parentheses if items are ordered separately.

Why not really enjoy CW and RllY? Order
your MFJ Super Keyboal1l at no obligation today.

TO ORDER OR FOR TOUR NEAREST DEALER

CALL TOLL AlEE • •• •• 800-647·1800

The butter. programmable and automatic meso
sages, backspace delete and PTT control (keys
your rigj are included

The ASCll mode irctuces all the leatures 01
baudot Transmission speed is 110 baud. Both
upper and lower case are generafed.

MORSE CODE PRACTICE
There are two Morse code practice modes.

Mode 1: random length groups 01 random cnarac
ters. Mode 2: pseudo random 5 character groups
m 8 separate repeatable list. With answer tist.

Insert space between characters and groups
to 101m hIgh speed cnaracters at sic.....er speed
lor easy character recognition.

Select alpbabeuc only or alphanumefiC plus
punctuatIon. Pause luoction lets you Slop and
then res-ume,

Write for FREE catalog, o ver 60 products

MF' • ENTERPRISES,
~ INCORPORATED

B Oll 494, Mississippi State, MS 39762

--. "•• ••. ,••

TEXT BUFFER
The 50 character text buller sends smooth

pertect code even if you " hunt and peck, "
Smce each automatic or programmable meso

sage takes only one butter character, Ihis gives
a tar larger ettecnve buffer.

You can preload a message into the butter.
Then when you are ready to transmit press the
control key .

You can hokl lhe buller by preSSing the shllt
key and space bar.

Wilh the buller in IlokL you can sere a com
ment with an external paddle as a keyef . To reo
sume sending buller, press the control key.

Simply backspace 10 deere errors.

For example, type your call into message A.
Then by pressing the CO button you send CO CO
DE (message Aj, Press tw ice to send twice, etc.

The other automatic messages work the same
way: CO TEST DE (message A). OE (message A),
OAZ (message A).

Special keys lor KN, SK, 6T, AS, AA, and AA ,

RllY: BAUDOT, ASCI
5 level Baudot is transmitted at 60 WPM.

RTTY and CW 10 are provided via message A,
Camage tetern, line teed. and " LTRS" are sent

automatically on the 11Isl space aner 63 crarac
ters on a line. Alter 70 characters the function
is inilla ted ..... Ithout a space. Tills gives unblol<.en
.....ords at the recflving end and II~s you from
sending the carriage return.

All up and down shill IS done automatically,
A dovmshllt occurs on every space to quiCkly
clear any garbles in reception.

oar

.....r

,." ...." AU ....... ...................,, ~.. ...

Sending CW has always been a task, especial
Iy when you get a lillie tired, Electronic keyers
help, bu t it's sti ll 100 much work,

Now MFJ has a Super Keyboard tnat makes
sending perfect CW ettoness. II also sends Baudot
RTTY and ASCII ,

" Big dear ' you say. " Whars so special about
that. There are lots ot keyboards." Yes, nut this
one is duterent

HUMAN ENGINEERED
A lot of thooght has gone mto human engi

neering the MFJ494 Super Keyboard
For example, yoo press only a one or two key

sequence to execute any command.
All controls and keys are pcsmoned logIcally

and labeled clearly tor instan t letogmllOO,
POls are used lor speed, volume, tone, alld

weight because they are mee human ceiented
i ran keystrol<.e sequences and lhey rememter
your settingS.

A meter gives COOtlOUOUS readout ol butl er
memory and speed. Two craraciers before lull,
the meter lights up red are lhe sidetone changes
ptctr

PROGRAMMABLE. AUTOMATIC MESSAGES
Four auicnatc messages and two program·

mable message memones (A and Bj are provided
Messages A and B can be a total Of 30 crarac.
ters. B starts where A ends.

When recalled, each message takes ooly one
character 01 the bultel. Tiley may be chanlCd
and/or repea led via the butler.

"Welt," you say, "tnat sure is not much
memory." But II'S mOle tnan It seems because 01
lhe builtin automatIC messages.

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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Robert A Nickels WAOOHO
Bt)] 5. Mmle 51.
Kimbd ll Nt 69145

Build a Frequency Counter
That TALKS!

- state-of-the-art for blind hams

Photo A. There is little evidence that this 05/ Model (.700 frequenc y counter has a voice of
its own. The push-button in the left-hand corner of the cabinet top triggers an a-digit
reado ut. Volume and audio-visual controls a re on rea r panel.

The ava ilability of low
cost speech synthesizer

tec hno logy ha s o pe ned
many doors fo r the sightless

amateur. The introduct ion
of a " ta lking calculator"
severa l yea rs ago was the
first and most affordable

example of synthesized
speech inst ruments which
are usefu l to the visua lly
hand icapped amateur.

Through the courtesy of
the manufacturer, Telesen
sory Systems, Inc., of Palo
Alto, California, the heart
(or, mo re appropriately, the
voiceboxl of the Speech
Plus Calcu lator re ce nt ly
has been ma de available at
a reason able price . Since
th at t ime, severa l effo rts
have been made to inter
face thi s module to avai l
able amateur equi pment.
Most have been relatively
complicated, req uiring from
10 to 30 or more IC pack
ages.

Thanks to the fo re 
thought of the designers, a
simple and very easy to
duplicate interface is possi
ble, eliminating a major
ba rrie , to more widespread
use of synthesized speech
in d igital equipment. The
m od el C-700 frequency
counter, manufactured by
DSI Ins t rume nts of San
Diego, Ca li fo rnia, is based
upon the LSI Com puter Sys
te ms LS 7031 counter IC,
which is ideal for this ap
plicatio n. Othe r tes t equi p
ment may be connec ted to
the synthes izer module in a
similar manner. The on ly
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Fig. 1. Talking Counter schematic.

requirement is access to the
display multip lexer clock
circuit, as wil l be explained
later .

The Telesensory Systems
(TSI) model S2A synt hes izer
module was se lec ted for
the Talking Counter. This
modu le provides all ten
numerals, plus a few co m
mon math and ca lcula to r
type words in its 24-word
vocabu la ry (see Tab le 1).
Larger, 64-word model s are
ava ilable, but their higher
cost and added features
weren't necessary for this
application.

The TSI modu le is easily
interfaced to TTL levels us
ing a negative bias voltage
which can be eas ily ob
tained by use of a sma ll and
inexpens ive dc/dc co nve rt
e r in sys te ms where a
source of minus voltage is
not avai lable. In a year o f
playing with the synthesize r

mod ule, it has proven to be
qu ite rugged and resistant
to handling and breadboard
acc idents. So, perish the
thought of ruin ing a $95
board!

TSI provides application
no tes which offe r sugges
t ions o n ap propria te filter
ing to e lim inate excessive
noise and hiss from the dig
itized audio signa l. Since a
non-sta nd ard aud io ampli
fi er was used in the proto
type, so me changes were
made. The filter shown on
the sc hem at ic is recom
me nded by 151for the ccm
man lM386 aud io amplifier
Ie. So me cond itio ning is re
quired to make the " Busy"
line TTl co mpatib le, but al l
inputs can be d riven di rect
ly by TTL or CMOS cir
cuitry.

To make speech, the ap
propriate BCD code is se t
up on the S2A input and

the Sta rt li ne IS pu lsed .
Speech will begin on the
negative edge of the st robe
signa l. Also, o nce speech
has begun, the S2A will sig
nal thi s by means of the
Busy line . This pin will go
active when the modu le is
" ta lking," returning to the
off sta te when fin ished. By
simple gating, it is easy to
make the speech board say
complete wo rds, wit hout
"stutt e ring" o r interrupti ng
itse lf.

In order to make a typi
ca l digital di splay " speak,"
it will be necessary to sta rt
a t the left-hand side and
step across the d isp lay from
left to right, " saying" each
digit along the way. So me
desig ns c hoose to la tch
every digit o r to try to get
in sync while the display is
operating . Neither ap
proach is easy, and neither
is necessary, because of

what sta rted out as a short
cut fo r the chip des igner.

Wit h a limited nu mber of
pins on an Ie, it is imprac
tical to dedicate an ind ivid
ual se t of digit and segment
pins to each digit in a multi
digit display . So, nearl y
every display designer re
l ies on mu lt ip lexed
displays, where fo ur com
mo n BCD data lines are
sha red by a ll dig its. Then .
each ind iv id ua l d igit is
turned-on or " st ro b ed"
when its data is valid . Since
the d igit strobes occur pret
ty often (usually every milli
seco nd or so). persistence
of vision makes it appear
that each display is lit up a ll
t he time. The multiplexing
c lock run s fast. to avoid
fl icker, but isn' t critica l.

It is so non-cri tica l that
the chip designer often re
lies o n a sim ple RC time de
lay to make the osc ill a to r
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Photo C. Inside the counter. The speech board is visible on the feft and the power supply
andamplifier-interface circuit board are on the righ t. Note D IP-plug connec tions to coun ter
mainframe. Large modufe at right is dddc converter that generates -10 vo lts fo r syn
thesizer. Speaker is mounted to top cover.

Oh
One
Two
Three
Four
Five
Six
Seven
Eight
Nine
Itmes.Mtnus
Equa ls
Percent
Not used
Low
Over
Root
Em
Times
Point
Overflow
Minus
Plus
Clear
Swap

TSI Model S2A Synthesizer
Vocabulary list

Data Code Word
(Octal)

000
001
002
003
004
005
006
007
01 0
011
012
013
0 14
0'5
01.
017
020
021
022
023
02'
025
02.
027
030

Table 1. The " voice" o f the
S2A is that of Dr. Forres t
Mozer, invento r of the
speech-generation afgo
rithm used by the LSI con
trolfer. The speech synthe
sizer is a static-sensitive de
vice and normal MaS han
dling precau tions should be
observed.

flip-flop a nd all ows the
st robe line to go true . There
will be a short pulse whe n
the Busy line signals the
end of the word, and th is
acts as a c lock pulse to
move the sca n counte r in
the counter Ie on to the
next digit.

The process continues
until the last digit is spoke n.
when th e pos itive edge
from the eighth counte r
digit serves to rese t the flip
fl op a nd term ina te the
speech. The on ly connec
tions requ ired to the count
er a re the four BC D data
lines, the addition of a
switch to the sca n input to
se lec t visual or aud ible drs
play. and a wire to the
e ighth digit strobe. Because
of the ease of interfacin g
this c ircu it, it should be
eas ily d u p licate d, a nd

work. But, recogn izing po
tential need for a specific
multiplex ra te , the design
e rs at lS I allowed provision
for user cont rol of the mul
tiplex rate on the l SI 7031
counter Ie. By removing
t he capacitor no rmally
u sed for t he o n-board
clock , it is possible to con
trol the sca n osc illator in
the chip.

A Scan Reset pin is pro
vided, which advances the
sca n counter in the IC to the
left-ha nd digit- Th is pin
could be used to reset the
scan counter, but it wasn 't
found to be necessary .
However, by app lying a
pulse to pin 39, the scan in
pu t, the counter IC wou ld
ste p ac ross t he display, left
to right, just as was desi red!

The actua l interf ace is
very simple, consis ting of
just one 4D-cent CMOS gate
package in addition to pow
er supply and a udio ampli
fier pa rts (see Fig. 1). The
speech readout is initiated
by pres sing the Speak
switch, which se ts an R-$

Photo B. The S2A speech synthesizer board from Te/esen
sory Systems, Inc. The large Ie is the CRC micro-cccuotler.
The entire 24-word vocabulary is contained in the smaller
16K ROM. All connections are by way of the double-sided
card edge connector (10 pins per side).
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Call 601·323·5869 lor technical information. or
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi. ...u

CAll TOll FllEE ••• 800-647·1800

MFJ ENTERPRISES INC.
BOX 494, MISSISSIPPI STATE, MS !9162

Use 1 ant., 1 rcw. 5:0:2:0:6 in. 9 V bat., 9- 18 vue
or 110 VAC with optiooal AC adapter, $7.95.

Ol'ller fro m MFJ and III it - no obligation. II
nol delighted. return It within 30 days lor refund
(less sl'lipping). One year lirmted warranty by MFJ.

Order lod.lY. eal tct free 800 647·1800, Charge
VISA, Me or mail check. money order for S99.9!:t
lor MFJ.l 040 or 569.95 lor MFJ·l045 plus $400
stllpplflg and handling.

Don't wait any~ to pullout weak, rare OX,

-

/rIfW MFJ.l040 IrJnsctiYeflrteei'tr presetKtcw
leis you copy weak, barely readable Signals,

Rejects out-of -band signals, images.
Strong signl l lbility reduces cross mod. over

loadlAg. Excellent signal- to-noise ratio.
Continuous 1.1 to ~4 MHz: all HF amaleur.

shortwave bards. Up to 20 db qam Gain control .
Dual gale MOSFET. bipolar transistors lor low
noise, high qam strong signal ability.

Push buMon switches tor 20 db attenuate .
ON/OFF BYPASS, 2 antennas. 2 receivers.

Dual COil and phono jacks tor antennas. reo
ceivers. RF sensing relay actcnaneans bypasses
preseiecter wren transmiMing up 10 350 watts
input. Delay control. Jack lor pUSh-lo- ta lk.

LED. 9-1 8 VDC or 11 0 VAC. 8x2x6 metes.
MFJ·104S, $69.95. same as MFJ·1 040, less

anencator. xcvr auto bypass. delay control, PIT.

NEW MFJ ALL BAND

XCVR PRESELECTOR
Copy weak, barely readable signals. Reject images, nut-et
band signals. 1.8 to 54 MHz. Up to 20 db gain. Automatic
bypass. PIT. 20 db allenuator. Use 2 ant. , 2 rigs.

Q Copy weak, barely
p-~~ readable signals.

~~ ~ Automa tic XCVR byp....

_·· Im .... - -r.. ~

.(j.....t) .•..~ . 6.... . - .•
'." n ._ -

P.O_Box 51 03 Tacoma , WA 98405
(2 06) 759-16 11 ...09

• Large. 42" H J( 57" W x 29'·D
• Strong groove-oonstructiOn
• Mar-resistant wood grain finish
• Options, drawers & face pjate
• For ham Of home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES

Organb'e you r s h ack ....ith III

CLUlTERFREE MODUlAR
CONSOLE $179.95

possibl y adaptab le to ot her
equipment.

A glance at the d ata book
reveal s that several popu lar
AID chips commonly used
in dig ital multimeters and
some clock ICs provide sim
ilar access to the multiplex
scan clock . In fact, just
about any device with a
multiplexed display would
be a good cand idate fo r an
artificial vo ice implant !

Construction is non-cri t i
cal, and inside the metal
OSI case, no problems w ith
rf have been encountered.
Removal of the lead-acid
battery pack provided plen
tv of space fo r the l SI mod
ule and the interface/ampli
fier board. Connections are
merely tack-so ldered to the
counter PC board, with
plug-in DIP cables to the
added board . Power can
easily be robbed from the
counter, with a 7805 regula
tor and the dc/d c converter

used to power the synthe
sizer. M in us 10 volts is
needed , but since a minus
12-vol t converte r was avail
able, a few diodes were
used to d rop t he voltage a
bit. Some exper imentation
may be needed to f ine tune
the audio fi l tering for a spe
c if ic ampl if ie r-speaker con
figurat ion. Use of a good
sized speaker helps intelli
gibility, as does tweaking
the clock pot on the S2A
board .

Fu rt he r en hancements
could include lead ing-zero
suppress ion and automatic
" po int " insert ion for locat
ing the decimal. But the add
ed complexity and circuit
ry requi red m ay offset any
possib le advantage. After a
few minutes use, one be
comes quite adept at read
ing frequencies, and frill s
aren 't missed while enjoy
ing the "Cvlon-Iike" sound
of the counter!

O ne idea worth exp lor
ing, though, is to separate
the " talker" by itsel f , mak
ing it easie r to use one
sy nt hes ize r o n seve ra l
inst ruments, But in a few
years, advances in speec h
technology w il l dec rease
cos t s enough that o ne
won't mind having a ded i
cated voicebox in every in
st rument. In f act, app lica
t ions for art if icial -speec h
devices are by no means
l im ited to aids for the
handicapped.

It is quite handy to check
frequency without craw ling
underneath a dash-mounted
rad io, o r to be able to get a
frequency report right from
the repeater 's mouth. At
least one repeater uses the
l SI modu les for 10 and te
lemetry, and more appli ca
tions for th is versatile and
affordab le m o dul e j u st
awa it the experimenter's
imaginat ion!

A Talking Counter is a
valuable tool for t he bl ind
ham or technician. The mar
riage of t he OSI counter
and the l SI synt hesizer is a
natural and, hopefu ll y, wil l
open t he door for more use
fu l and inexpensive app lica
t ions of modern art ificial
sp e ec h sy nt h es is t ec h
niques.•

Ref erences

1. Model S2A speech synthe
si zer is available from Telesen
sory Systems, Inc., 340B Hillview
Ave., PO Box 10099, Palo Alto
CA 94304.

2. Informat ion on the LS 7031
counter IC is available f rom LSI
Computer Systems, tnc., 1235
Walt Whitman Rd., Melville NY
11746.

3. The DC-512 dc/dc convert er Is
ava ilab le fo r $9.95 each h om
The Megavis ion Corporat io n,
PO Bo x 122, Columbus NE
68601.
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In the Stack
- RICers, don't be grounded by control channel

congestion! Put your ship on six!
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Photo A. Transmitter case open with encoder board at bot
tom and bartery-cha rging jack at right. Four penfight cells of
the ffight pack are at left, wi th the decoder at center and re
ceiver at right. fight-cell trensmittet pack at upper left is
held to the rear panel of the case with silicone rubber.
Switches at the top of the uensmiuer case are sixth- and
seventh-channel controls. They are lor dropping bombs or
parachutes, operating retractable landing gear, or anything
that does not need to be pro portionally controlled.

S6 73 Magazine · April, 1981

The m odel airpl ane
contest is under way.

Over a hundred pilots and
their planes are gathered in
the open meadow. At the
p ilo ts' briefing, your radio
contro l frequen cy is an
nounced as being the most
crowded . Th is means that
in stead of selec t ing the
time to fly when conditions
are best, you must wait to
be called to the flight l ine
to fly . Only one RIC rig ca n
be in ope rat ion at one time,
or the resulting in terference
will cause the model to
crash.

W ith ten or more pilots
on the same frequency as
you, the rotat ion of the
roster means a long wait
between fl ights, and being
hurried when your name is
ca lled . The add itional pres
sure of being on a crowded
frequency on top of the
usua l " f irst fl ight nerve s " is
unsett ling and w ill not help
you r scores. There ought to
be a better way !

For ham s, there is a bet-

ter way . While there are on
ly seve n channels for RIC
o perat ion in the 72-M HI
band for no n-hams, there
are fi ve chann el s fr om
50.100 to 50.500 MHz in the
six-meter band. While these
are not exclusively for RIC
c perauon. the ARRL and
most ham groups through
o ut the world have agreed
to reserve them for rad io
cont ro l purposes. At a typ
ical contest, there m ay be
fo ur or five ham s fly ing, so
the crowd ing on any pa rtic
ular frequency w ill be very
light. Now, in stead of hav
ing to wait to be ca lled up
to fl y, you can pick the best
t ime and choose the fight
conditions, not being bound
by the frequency roster.

W hile there are several
factory-built radios on the
six-meter band, most hams
prefer to put togethe r a kit.
The best known of these is
from Heathk it !', and thi s
brand is always well repre
sented at the f lying field.
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Photo C. The rad io room o f a t yp ical powered aircraft. Re-
ceiver/decoder and battery are both wrapped in one-inch
foam to dampen vibration from the engine. The three servos
con trol rudder. eleva tor. and motor speed.
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Photo B. The system buttoned up and ready to install in the
aircra ft. A 6PD T switch (not shown] turns the airborne unit
on and o ff. The receiver/decoder case is covered with thin
foam rubber for protection. The servo at lower center is one
o f fo ur in the basic system.

the pul se width (A1 emis
sio n) set by the pulse train .
In t he airc raft, demodu lat
ed pul ses come from the re
ceiver, whic h is of standard
supe rhe t design, to th e
decoder board. Here, the
clock pu lse enables the cir
cu itry to ro ute the first
pul se afte r the clock to the
elevator. the next pul se to
the ailerons, and so on, un til
all seven data pul ses are
distributed to the proper
se rvos .

A se rvo is an e lectron
ic a lly-cont ro lled electr ic
motor. It moves an arm that
is mechan ically co nnected
to whatever co ntro l on the
plane yo u wish to control.
When the data pul se enters
the servo, it is compared to
a n o n-board pulse-genera
tor output which is co n
trolled by a pot, physically
positioned by the servo out
put arm . The on-board
pulse is determined by
where the arm is currently,
while the d ata pulse from
the ground indicates where
the pilot wants the arm to
be positioned . A difference
between these two pulses
produces an error, which
causes the servo motor to
rotate in the proper direc
tion to move the arm/pot
co mbinat ion to red uce t he
e rror. At zero error , t he
motor sto ps a nd t he servo
idles, waiting for a new po
sitio n indication to be sent
up from the ground via the
pulse train . While the trans
mission method is digi tal
pul se, the net effect on the
plane is smoot h control,
since the pulse-recurrence
frequency is high enough to
preclude stepping of the
co ntro ls.

In actual use, all th is
highbrow theory is not im
portant to the pilot and his
plane. As the pilot th inks
" le t's do an axial right roll ,"
his thumb moves the trans
mitter's right st ick to the
right, and as the plane half
rolls to inverted, he pushes
the stick forward for down
e levato r, hold ing the nose
up as the seco nd half of the

Ace RIC, lnc.. of Higgins
vill e, Missouri , and Royal
Electronic s of Denver, Col
orado, al so make rad io kits
for the six-me te r band .
While al l three fi rms offer
so me flexibil ity in the
cho ice of styles in compo
nents, Ace seemed to have
the widest variety of gea r
at lower prices than the
others.

Since mo st RIC rigs oper
a te o n the same basic prin
ciple, the choice of gear
comes down to the specific
use to which the rig will be
put. For sma ll three-foot
wingspan models flown in
small spaces suc h as school
ya rds. the sma llest and
lightest rig is best . For
quart er -sc al e mon ster s
weighing twent y-fiv e
pounds and spa nning nine
or te n feet, the size and
weight of the rig don't mean
a th ing. It takes very power
ful se rvos powered by large
capacity batteries to move
the ailerons or elevator on
these biggies.

The rad io in the photos is
the seven-cha nnel kit from
Ace RIC , with t he tran smit
ter hou sed in a Roya l Elee
troni cs case. In ope ration,
the rig control s the plane
like this : The pilot's th umbs
rest on the two co ntro l
stic ks on the transmitter .
Each stick moves both for
ward and back as well as
from side to side. The right
stick controls the aile ro ns
(left/ right) and the elevator
(forward/ba ck). The left
stick co ntro ls the rudder
(l eft/ri ght) and the motor
speed (forwa rd/back). The
remaining co ntro ls are op
erated from switches and
levers on the front and top
of t he case-bo mb-dro p,
la ndi ng-gea r retract, and
wing flaps .

Each st ick moves a po
tentiometer whi ch varies
the width of a d igital pulse
that becomes part of a
pul se train . The pulse tra in
has a clock pulse and seven
data pulses, o ne for each
contro l. The transmit ca r
rier is turned on and off by
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RIC Kit Manulacturers
Ace AIC. Inc.
Box S11E
Higgi nsville MO 64037

Royal Elec tronics. Inc.
3535 So uth Irv ing St .
Eng lewood CO 80110

Heath co.
Bento n Harbor MI 49022

tra in a t the encoder board .
For thi s reason , the me ter at
the lowe r ce nter of the
transm itte r case mo nitors
e ncod e r c u rren t a nd is
much easier to see tha n the
LED in fuJI dayligh t.

Tests of the a irborne bat
te ry are made using a
He a thk it expanded-sc ale
voltmeter, Model GD-1188 ,
It costs about S1700 and
reads the battery under sim
ulated load , Using a mating
plug , the meter is connec t
ed to the battery through
the charging jack a t the o n
off switch. This tests the
ce lls, all the wiring, and the
switch itse lf, so items most
like ly to cause trouble are
tested as a unit. This is the
last check made before the
plane is closed up for the
day's flying

The model a irpl ane ver
sion of Murphy's law sta tes
that your radio will become
inope ra tive on ly o n the da y
before the big contest. W ith
a factory-built flg, the onl y
opt ion is to re turn the radio
for service a nd miss the fu n,
With kits, a ll the pri nt s and
schema tics a re on hand ,
a nd by knowing how the
radio went toget her origi 
na lly, the cha nces of beat
ing Murphy a nd fixi ng the
pro blem a re very good ,

No ma tte r wha t type of
plane your rig ends up con
trol ling - be it a highly-de
tailed scale fighte r or a sim
ple glider- there is no fee l·
ing quite like the one you
get from flying a plane and
rad io that you built your
se lf. And come co ntest day,
when it' s time to hand in
your transmitter at the im
pound desk , It will fee l
great to be able to say to
the official that your rig is
t he cu stom jo b o n s ix
meters.•

left to cha nce. The many il
lu stra ti on s ma ke p art s
placement easy. W hile the
who le syste m is complex,
the sequence of assemb ly
a nd a tte ntion to the smal l
est de ta il make it o ne of the
easies t kits to bu ild.

Un like mo st amateur
gea r, th is rad io operates in a
very hostile env ironment
In powe red planes, the en
gine is a single-c yli nde r unit
and not very well balanced.
This 20,OQO-rpm massage
will loose n a poor solder
joint in short o rder. Any
metal -to-metal contac t pro
duces sta tic noi se which
ca n jam the incoming data
stream to the receiver. If se
vere enough. the noise will
effectively lengthen the
pulses, making the servos
all run to one extreme.
which could result in a
spira l dive into the ground .

Nicad batteries in the
transmi tter a nd a irborne
system have their own re
qu iremen ts of care and
feed ing and dislike vibra
tion as much as the ci r
cu itry does, By using heat
shrink tubi ng over connec
tor/wire junc tions, ta ping
batte ries together so lid ly,
a nd wrapp ing the receiver
a nd ba tte ry pack in fo am
rubbe r, the e ffec ts of vibra
tion will be great ly les
sened.

Ongoing maintenance is
the only way to kee p the
rad io from having troub le .
Ta he lp with this, a morntor
109 system was buil t into
the transmitter to check on
vital vo ltages. At the top
right corner of the tra nsmit
ter case. a sm al l LED is
mou nted in a grommet. The
LED wil l no t light o n less
than 8.9 volts a nd is wired
ac ross the st ri ng of eight AA
cells, whic h a re 9.6 volts a t
full charge. When the LE D
goes out, very little time re
mains for the pilot to land
the plane, o r gravity will do
it for him.

The transmitter encoder
uses about 6.0 volts from
the battery. A bad cell
would not put out the LED,
but may lear up the pulse

Check, Money

size airc raft we re operated,
and to try new des igns with
no persona l risk,

The in s t ru c t io n s fo r
bui ldi ng the kit a re la id out
in the sa me fashion tha t
Hea thkit uses Eac h s te p is
c hecked off, wit h noth ing

•

-- -- ..ee: ;

WHY GET ON FAST SCAN A TV]
• You ca n send bro adcast Qual ity vieec of home movin. video

tapel . comp uter lIam",. e t c , at a COli that is le$$ than slosean .
• R..lly imp, a ..-, public MINke communicat ions for paradn.

RACES, CAP sureh.., w..thar walch , et c.
• OX is aboul Iht IIoIma 81 2 mfler Ijmpl.~ - 15 to 100 miles ,

ALL I N O N E BO X
Te·' T ransm itter/ Converte r ....
Plug in camera, ant., m ic, and T V
and you are on the a i r . Contains
AC supply. T fR sw , 4 Modules
be low S 399 ppd

PUT YOU R OWN SYS TEM TOGETHER
TXA5 ATV Exciter contains
video modulator and x tat on 434
or 439.25 m Hz. All m odu les
wired and tested .. . .. :$ 89 ppd

PAS 10 Watt Lin8llr matches
exciter for good color and sound .
Th,s and all modules run on
13.8 vee S 79 ppd
TVC·2 Downconvener tu nes
4 20 to 450 m Hz. Ou t puts TV
eh 2 or 3_ Contains low noise
MRF901 preamp " , . . . S 55 ppd

FMA 5 Audio Subcarrier adds
standard T V sound to t he
picture $ 29 ppd

SEND SELF-AD D RESSED STAMPED ENVELOPE
FOR O UR LATE ST CATALOG INCLUDING :

Info on how t o b est get on ATV , modules for the builder,
complete unit s, b&w and color cameras, antennas, monitors,
etc . and more. 20 years experience in AT V .
Credi t card orders call (2 13) 447-4565.
Order o r CredIt Card by mail.

PACKAG E SPECIAL all
fou r modules $ 239 ppd

,
'- •

FAST SCAN ATV

rol l IS com pleted . 1he sys
tem al lows the pilot to
make the pla ne behave re
al istical ly, <I S if under the
guidance of d miniature pi
lot. It al lows the pilot to fly
famou s hi storica l ai rcraft in
the same wav that the full-

Photo D. The airc raft minus its \-..ing Power is a .40-cubic
inch enRine with IO-inch diameter prope ller. The fuel tank
(jusI behmd ' he engine) carrie.. 13 o unces of mode ' eng ine
fue l. The skis a re requ ired for operation in that " fJakey sun
shine" so common to winter in the northeast.
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Order I rom MFJ and try il - no obligalion. II
not dehghled. re torn it within 30 days tor a reiueo
(less shlp~lng) This bridge is unconditionally
quarenreed lor one yea, .

To order, simply caa us 101 he BOO·647·1800
and charge It on your VISA or Mastertharge or
mal' us a check or money ordel lor $54_95 plus
$300 tor StllPPlng and handllng_

Don'l .ait any longer lo elljDy rnaomum an
tenna pertomarce. Order loday_

MFJ ENTERPRISES, INC.
BOX 494, MISSISSIPPI STAn, MS 39762

CALL TOLL AU . . . 800·647·1800
call 60 1 323 5B69 l(lf leetllucal IOt(lfmatlon, Of ·
derlrepai, states. Also call 601 -323-5869 outside
contlnenlal USA and m MlSSisslppl_ ... U

"

,~

•

•• • EJ
.. O · . "

- '.. JIIIr ..

"~ -.:"
.~... .,

MFJ AF NO ISE BR IDGE- -.."..

This MFJ RF Noise Bridge ...
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia
tion resistance and reactance. Exclusive range
extender and eXRanded capacitance range gives
you much extended measuring range.

• Exclusive range extender • Expanded
capacitance range • Series Bridge

This new MFJ·202 RF Noise Bridge lets you
QUickly adjust your slO!!le Of munoano dipole. in
verted Vee. beam. vertical, mobrle whip or random
system lor maximum pertomarce.

Tens resonant lreqllenc~ and whether to stooen
or lengthen your antenna tor minimum SWR over
any portion of a band.

MFJ's exclusive range exllllller, expanded ca
pacitance range ( ± 150 pi) gives unparalleled im
pedance measurements. 1 to 100 MHz_Simple to
use. Comprehensive computer proven manual.

WDfts with any recti1"er or lranscei1"et, 50-239
ccerectes. 2 x 3 x 4 «cres. 9 voU bal1ery_

Other uses: tune transmalch; adlust tulled er
CUllS: measure niuctance. Rf anpedarce 01 ampll
hers. barons. nansteemes: eiecncer length. veio
city tecto. Impedance 01 coax: svnue s ee RF nn
eecaoces With trallSmalch and dummy lead.

"ARK 3 FM-76
$205 $195

. 144- 148 MHz . 220- 225 MHz
• 12 channels-erystal controlled • 12 cnenrels-c-crystal controlled

• 15 watts • 10 watts
• Special modifications for CAP & • If you're not on 220, now is the time to

MARS available try it with an FM·76

Phone 1 (800) 233-0250 (In PA (717) 299-7221) today to place your order arlo
request a detailed brochure describing these transceivers and related power
supplies, antennas, amplifiers and other accessories.

'Special quantity pricing is available on 'kIttf ~ "
the MARK 3 and FM-76 transceivers. Get Commu"'tMns Corp

your group together and calJ for a quote on
your requirements, 1911 Old Homestead Lane

Greenfield Industrial Park East
P,1C8S subted 10change ""111ou1 "oIlCe_ Lancaster. PA 17601
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VEHICLE INTRUSION ALARM
An easy to assemble and install kit that
offers options not normally found in other
alarm systems. Hidden switch mounts
under the dash. Kit has provisions lor
sensors and remote control switch. Pro
grammable time delays for exit, entry ano
alarm periods. Basic hook-up utilizes
dome light circuit activating when doors
are opened . The alarm will drive a siren
or pulse horn at a 1HZ rate. Not prone to
false alarm due to reliable CMOS c ircurtry.

No external swi tch requuec! Complete kit
with easy to follow instructions and
diagrams , $12.95
Wired and Tesfed $1 9.95

P.O. BOX 9169
CINCINNAII ,OHIO 45209

Phone:(513)531·4499
• Add 5% Shipping lor U S & Canada
• Ali loreign orders add 11)%
• COO orders add 51 25
• Masler Charge and Visa welcome
• DrOllrs uncee 520 ,00 add $1 00 ha!llllmg
• Ohio residents aOd 4Yt % Tax

De.'e, Inquiries Invited .. 330
L __CAll OR WRITE FOR CAT AlOG,_ _ .J

" SEE THE
WORKS" CLOCK

OUR EASIEST CLOCK
TO ASSEMBLE!

6 Digits 12 or 24 Hour
Format -Clock rests
between fWD pieces
of clear plexiglas A
GREAT CONVERSATION PIECE! Kit is
complete including top quality PCboard .
all components , pre-cut and drilled plex-
iglas and al l hardware $29.95
Wired and Tested $39.95

DEBCO
ELECTRONICS

RAPID MOBILE CHARGER

The DEB- TED Rapid Mobile Charger is a
constant voltage charger that will charge
your batteries all a 12 Volt source in 4-6
hours. You may use the charger at all
l imes. th is includes transmit and receive
periods. II is equipped with a cigarette
lighter plug on the input side and the ap
propriate charging plug on the output
side. Models available now for the Ken
wood TR240D, Yaesu 207R, Tempo 51 ,
52 , 55. the Wilson Mark II and IV, and
the Santee HT-1 200. Other models
available also please call or write
for mto $34 ,95

COM ING SOON
THE NEW AC VERSION



Janice Sh illington N9YL
491acobsen Avenue
Glendale He ights IL 60117

All the News that Fits
- make your club newspaper a winner!

W ould n't it be neat
if , l it would be a

grea t idea to have our
own . I What great ed itor
ials I cou ld wri te . !

Have you had these ideas
in your mind lately, only to
be stymied by the logistics
involved? Do you have
newsprint in your veins!
Were you ca ptivated, as a
child, by the miniature print
set you received from Santa
Claus? (I never did get the
knack of setting the type
co rrec t ly with my super
duper mini-print shop .)
Have you mentioned the
idea of having your own
newspaper at a club meet
ing only to open t he flood
gates to w ho, what, where,
why, and, more to the point,
how?

Let's invest igate the pos
sib il it ies.

Why have a club newspa
per? Amateur radio is com
munication. Most news is
spread via the radio on club
nets. So why have a news
pa per? The same argu ment
could be applied to te lev i
sion news, M ost of us watch
the up-to-the-minute local
and international news on
our favorite TV channel,
but many of us also grope
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in the early d awn to fish out
th e new spaper from the
bushes to read what we
heard about the night be
fore. Newpapers give sub
stance to the news. We can
learn more when we read
(and reread). When the
facts are clearly stated in
black and white, then we
learn at leisure.

W e read newspapers to
fi nd ou t what 's happening,
to ca tc h up on what we
missed, and to learn more
details about the events
we' re interested in-to be
in the know.

Club newspapers do all
thi s and m ore. More, be
cause it's a local paper giv
ing t idb its of information
about people we know and
th ings we ourselves are in
volved with. The club news
paper is a uniting factor,
keeping everyone up to
date and making members
more active. Even inactive
members feel more a part
of the club w hen they read
thei r club newspaper.

A lthough club activ ities
are important to c lub mem
bers, most th ings are not na
t ional news to be printed in
Q5T or other amateur jour
nals. So, members have a

chance to see thei r name in
pri nt, to be congratu lated
in upgrading o r to be con
gra tu lated (or consol ed) on
their recent marriage, or
bi rth of a new baby or
grandchild, or annive r
sary - th ings that are impor
tant to us as people. (Much
to the amazement of m any,
hams are people, tool) The
club new sp a pe r unites
members on a social basis.

A ham is more likely to
communicate about his lat
est antenna than to men
tion on the air that he is a
newlywed or that the new
baby is keeping him up
nights. Getting to know one
another on a social basis as
well as on the ai r is a good
way of keeping a club ac
tive and grow ing. We fee l
more like friends than just
rad io comrades .

C lub new sp apers are
more than just club news
papers. That's right, club
newspapers are publicity or
public relat io ns for ama
teu r rad io . The best publ ic
rel at ions are not necessa rily
the bigges t, f lashiest com
mercia ls w ith catchy tu nes
behi nd them. The best pub
l ic relat ions is everyday per
sonal contact.

Ask a do ctor or dentist
what his best source of ad
vert ising is. He wi l l proba
bly tel l you he doesn't ad
vertise, that his patients are
referred from other pat ients
(word of mouth). Even with
regard to a movie or a show
o r a restaurant , we tend to
va lue our friends' opinions
and rec ommen d at io ns.
Thei r perso nal comments
w il l sway us. If Tom sa id the
restaurant had terrific food,
Dick might try it . If he
doesn't l ike the food , he'll
think Tom has terrible taste.

But he tries it; he looks in
to it because his f riend sug
gested it. Wi th hu ndred s of
thousands o f amateurs
around, amate ur radio has
it s best publ icity potentia l
in its own people. This tell s
us all to be amateur radio
conscious. Mention it in
conversations; wear " I Am
a Ham" f-shirts. 'l-sbirt slo
gans are the rage. Everyone
wears them. How about
" Ride the Radio Waves with
Amateu r Radio" ? Think of
so m et hing c reat ive and
wear itl W ear your hand
held rad io on your belt.
(Don't forget the ham radio
belt buckle .I When people
ask you if you 're a police-



man, say, " No. This is arne
teur radio ." Pull out a copy
of your club newsletter and
hand it to them .

You see, your club news
letter makes amateur rad io
a more tangib le thing. Peo
ple can look at it, read it,
and perhaps become cun
ous about " these crazy peo
ple." (I have wondered in
the past if it is a require
ment that a person be crazy
to become a ham .j O ne way
or another, the whole wo rld
is crazy, so we're all suscep
tible to the mag ic of am a
teu r rad io , A ll amateu r ra
dio needs is exposure.

Take extra copies of your
news letter with you in your
ca r and pass them around .
Leave them in your employ
ee cafe teria for others to
see. G ive beginn ing ama
teur radio books and kits
fo r Ch ristmas p resents .
Start a ham station where
you work. In amateur radio
p ub l ic i ty , i t ' s t he li tt le
things tha t count. If everv
one does a l itt le, amate ur
radio will have a lot.

In our inves t igation of
" w hy" an amateur rad io
club newsletter, we have
delved into the " w hat." A
club newspaper can be any
th ing f rom a o ne-page ed i
t ion to a twelve-page paper
(or more).

W here does the money
come from? Most clubs are
their own publishers and
take the funds from the
club t reasury . Usually, the
treasury is suppl ied f rom
club dues, hamfests that
were held, o r even raff le
money. It is evident that in
most clubs the t reasury is
not an unlimited sou rce of
supply.

Cost is a relevant fac tor
in the type of newspaper
your club wil l have-the
k ind of paper, printing,
number of pages, etc. O ne
big ex pense is pos tage.
Check to see if your club
qualifies for nonprofit bulk
mail ing privi leges with the
post office. However, going
first class does have its ad
vantages, The main advan
tage is that the member re-

ce ives the newspa per with
in a respectab le amount of
t ime. 1 have rece ived bulk
m ail as much as two week s
after the proposed event
even though the senders
felt they mailed it earl y.

M o st club newspapers
tha t I have seen use one
15-cent stamp and some
t im es have double issues
wi th 28 cents in stamps. If
sta ndard 8 Yi " x 11 " paper
w ith a sub weight of 20 is
used, one stamp will cover
six sheets (12 pages) if no
envelope is used . Just fold
over the newsletter and ad
dress the bottom half of the
last page and stap le. O r five
sheets (10 pages) can be
sent in a sta nd ard size en
velope with one stamp.
(Warn ing: The post offi ce is
always changing its rates
and rul es, so keep abreast
of the latest w ith your local
post otfice.I

A club newsletter, first o f
all , contains c lub news: the
d ate, t ime, and place of the
next meeting and a descrip
t ion o f the pro gram for the
m eeting. lists of act ivit ies
suc h as foxhun ting, Field
D ay, radio cal ibrati ng day,
club picn ic , a Christmas
party, or any thing that the
c lub is cu rrently involved
in, ca n be put into the club
paper.

Next, include congra tula
t ions to the members o n up
grading and any personal
no tes that you can dig up
dur ing the month. Then, de
pending on the amount of
space lef t , you can f i ll in
with amateur-related arti
cl es such as: com ments o n
amateur radio news at large,
regu lat ions, FCC changes.
antennas, etc . Anything and
everyth ing that the editor
and members can think of
can be pu t in the club news
letter , except pol itics. The
club newspape r is a written
account of club ac t iv ities
and members' interests .

W ho ? is always the &4
thousand-dollar quest ion.
Be assured. if you bring up
the idea, you will be the
fi rst one consid ered for the
job of editor. Experience is

useful in any case, but not a
real consideration. The real
considerat ion is the willi ng
ness to do the job. Some
clubs just make it the re
sponsib il ity of one of the of
fic ers, such as a vice-presi
dent, for a o ne-year term .
Somehow it' s not so bad to
know that you only have to
do 11 issues. (You get one is
sue off for summer vaca
t ion )

No matter who is the ed i
tor or responsible person
for the newsletter, he/she
will need the cooperat ion
of the whole club. There is
noth ing more f rus tra t ing for
an ed itor than to be at
deadline and not have the
necessary information. An
editor is not an investiga
t ive reporter w ho has to sift
through all the scutt lebutt
and info to fi nd the true
facts. An ed itor reports the
news as given to him.

Where does all this news
come fro m? The members!
If som eo ne is a litt le too
m odest to report an up
grade such as pa ssin g the
Extra exam when all he was
trying for was his Novice li
cense, then o ne of hi s
fr iends should report it . It is
up to the members to keep
the newsletter interest ing.
Too many members thi nk ,
"Oh. they'll hear about it. "
O r, " That's not important
enough ." Anything con
cerning the members is of
interest in a club newspaper .

It is the responsibi l i ty of
the editor to co rre late all o f
the various item s and to lay
out the material on the
pages. The edi tor ca nnot
manufacture news. Since
th is is a volunteer, non-pav
ing, do-it-in-vo ur-tree-time
w hen-vou-could-be-Dxi ng
job, the ed ito r does not
have the tim e to search o ut
sto ries. The more people
who cont ribute to the news
letter, the more of a club
newspaper it is, instead of
just a o ne-man show.

O ne thing I have found :
Don't just ask in general for
people to cont ribu te infor
mat io n o r articles. An ed i
tor must impose upon his

fr iend s. " I heard abou t your
new antenna. Bi ll . W ould
you please write something
up on it? Anything at all ,
Bill , that yo u want to te ll us
about your new antenna,"
You must ask di rectl y on a
specific top ic. The more
people you ask, the bette r
your chances are of getting
any copy back in return .
M any mem bers are sur
pr ised that you are even in
terested in thei r projects
and are happy to comply
wi th your request. (Maybe
not happy. but they grit
thei r teeth and do it.]

An editor's job is to plan.
A fter rel evant club news,
any other articl es o r info of
interest to amate ur rad io in
general can be incl uded,
depending upon the amount
of space available. This is
w hy it's so important to
have a specific deadline.
When the deadline comes,
the ed itor gathers all the in
format ion submitted to him
duri ng t he past month and
figure s ou t how mu ch
sp ace different arti cles
need and what looks good
where.

Do n' t despai r. It's not
really hard and the more
you do it, t he easier it be
comes. But let m e repeat 
there is noth ing more fru s
t rating for an ed itor than to
be at deadl ine and not to
have the information need
ed . A joy of an editor's life
is having too much mater ial !
Then he can plan what wil l
go into the next issue and
be that much ahead of the
game.

It' s jus t too easy to let the
other guy do it. If a newspa
per is to be successful, the
members must cooperate.
The beau ty of it is that the
members reall y don't have
to do very much . Each gives
a little and the news comes
fl owing in. Letters to the ed
itor are always interesting.
Members can send in their
public service reports such
as ca lling in traff ic acci
dents and o the r related
public serv ice info. The
local ARES EC can submit
m ater ial to the editor abou t
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ARES activites or even just
give pe p ta lks via the news
letter. But the veh icle of the
newsletter must be used or
it will die or atrophy . If the
members don't ca re enough
to send in the material, af
ter a wh ile the editor will
feel that he is wast ing his
time.

The form in whic h the
material fo r the newslette r
is se nt depends upon the in
dividual clu b. The va ryi ng
facto rs a re many. Some ed i
tors (or a club typist) type
up the enti re newsletter and
send it to the printer. Others
give out specifications on,
for example, margins and
ask that the individuals
hand in the material a lready
typed . The editor the n
pastes up t he various arti
cles, using rubbe r cement.
Many editors a re just happy
to receive the material and
ask only that the handwrit
ing be legible !

Keep in m ind cred it lines.
It's wrong just to copy
someo ne else's work word
for word and pass it on as
you r own. If it's copyrighted,
then write to the party in
volved to get permission to
reprint. This is very si mple
to do and most peop le are
glad to give a non profit or
gan iza tio n coope ration. If
yo u r source is a not he r
news lette r, just be sure to
give a credit line to the au
tho r of the article and the
newsletter in which you
fou nd it. The Golden Rule is
certainly applicable in this
situa tio n.

One great so urce of extra
information (filler) is the
Nationa l Aeronautics and
Space Adm inist ration's pub
licat ion, Tech Briefs. This is
a co llec tion of the va rious
resea rch and development
p rojec ts ca rrie d o n by
NASA. Tech Briefs applies
space technology to Earth
problems. It's an impressive
publication, sent out quar
terly. There is usually some-
thing of interest to hams in
the publication . When I
wrote fo r permission to re
print, the rep ly, from Louis
Mogavero, Di rector, Tec h-
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nol ogy Utili zation O ffice,
was:

" NASA Tech Briefs , once
published , a re cons idered
to be in the pu blic doma in.
They may be repr inted by
anyone, without permission
from NASA."

If you' re interested in re-
ceivi ng a copy, just wr ite to:
Director, Technology Utili
za tion O ff ice, PO Box 8757,
Balt imore/Washington In
te rnatio nal Airport MD
21240.

Anothe r good sou rce
that gives permissio n for re
printi ng is HR Report. HR
Report is an up-to-the-min
ute newsletter published
weekly, reporting happen
ings in amateu r radio ac ross
the country. It makes grea t
fill er copy. All t hey ask is
tha t a proper cred it line be
given. If you're interested in
receiving it, writ e: HR Re
port , Greenville NH 03048.

Worldradio News is an
amateur newspaper pu b
lished monthly concerning
radio news in the world .
They say, "Wor/dradio is an
international conversation .
You are invited to take part.
O ur newspaper is written by
its readers.

"O ur goa l is to be a valu
able resource of ideas and
expe rie nces beneficial to
the amate ur radi o com
munity. We publicize and
support the efforts of those
who bri ng the flame of vi
tality into this avocation."

Editors of club newspa
pers may exchange thei r
newsletter fo r a copy of
worldradio News. They a l
so automatica lly grant per
mission to reprint. If you're
interested, write: Worldra
dio, Inc., 2120 28th Street,
Sacrame nto CA 95818.

Another interesting un
tapped source of info rma
tio n is you r own col lection
of amateu r rad io contacts.
Along with my QS Lcards to
fo reign lands , I enclose a
note with a copy of the
newsletter, asking for stories
about amateur radio in thei r
countries or just info rma
tion on themselves. Every
thing cons idered, I've got-

te n terrific response . I al
ways send them a copy of
the newsle tt er with thei r
story, written in their own
words, with thei r byli ne .
This is a good way fo r ama
teu rs to create international
goodwill. Not only that, it's
educa tiona l fo r us to learn
abou t how othe rs in the
world o pera te and live .
Co m mu nica tio n between
people is the onl y hope fo r
world peace.

How to get you r paper
printed is a good ie as far as
prob lems go. The best thi ng
is to find a ham who is also
a printer, and use your pow
er of persuasion to have him
pri nt up the newsle tt er. If
you have the pres ident of a
large company like Xerox'"
in your club, persuade him
to volunteer, and you' re in
like Flynn !

Lee Knirko W9MOL is ed
itor o f QCe News, the
pub lica tion of the Chicago
Area Chapter of the Quarte r
Century Wire less Assoc ia
t ion; a lso, he was president
of the Amateur Rad io News
Service. l ee suggests :

"There are generally three
ways to produce a paper.
Offset press, photo process
(Xerox o r othe r e lectrostat ic
copi er), a nd dupli ca tor .
Each ha s its advantages and
di sad vantages, including
the cost per page. Gene ral
ly, thou gh, clubs usuall y
use wha t is ava ilable. Par
ticularly when it is free or
cheap! Fi ndi ng a ham print
e r using offset is the best of
all worlds because of the
flexibility and low cost per
page, pa rticularly if a fai rly
la rge quan tit y is printed ,
say over 2()()-300 copies. If
fewe r than, say, 25 copies
are di stributed, offset is ex
pensi ve and o ne of the
othe r methods is more fa
vorab le."

Xerox is a popular process
used with club newspapers.
l ee says:

"Many, but not all , tricks
available to offset reproduc
tion can be done with Xerox .
You can reduce (8-1/2" x 11
from 11"x 14" is the most
fav orable), print two sides,

and automatically collate.
The quality is not as good as
offset, particularly for pho
tos (screen ing helps), large
black areas, or material pre
viously Xeroxed . We now
pay about S75 an issue for
250 copies includ ing photos
and other graphics at my lo
cal ham printer,"

Club finances, of course,
influence the number of
pages and type of printing
done for t he newsletter.
There is only one way to
find out the best method
for you and you r club: tria l
and e rro r (whic h also is
know n as " Research and
Development"). As l ee
W9MO l says, " Bear in mind
that reproduct ion quality is
not the most importa nt ele
men t in a club paper. If the
content is there fo r your
readers, they won't ca re
how it's reproduced."

One nice thing about ed
iting a club paper is that
you get ve ry few com
plaints . (I wonder why . ?)

Eeksl ! What do I say?
You simply report the news
in your own words . Every
one has his own sty le of
wri ting. Keep in mind to
have the five Ws -who,
w ha t, whe re, why, a nd
when; you won' t go too far
wrong. Lee W9MOL has
more advice:

" Before sta rting on an is
sue, you need to make a list
of everything you might put
into you r paper. Then you
need to type the material or
ge t someone else to type it
fo r you . You then pick and
choose, expand or contract,
to fit space needs. The first
sen tence is the 'grabber' de
signed to catc h the readers'
a ttent ion so they'll read on.
Get so me sa mple newslet
ters and study the m for help
in develop ing your own
sty le."

Also have a standby d ic
tio nary. It's amazi ng how
simple wo rd s don't " look"
right whe n you know it's go
ing to be printed hundreds
of times. See if you can co
erce someone to proofread
fo r you . When you' re famil
iar with the content and
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good material, fi nds some
one who likes to draw car
toons, recru its some vo lun
teer typists, locates a ham
prin ter, organi zes a circula
tion com mittee, and over
sees to see t hat they have
the fi nest paper for t he
club."

The more reporters you
can ass ign, the more colum
nists you can draft, the
more fun your newsletter
can be for the club mem
bers.

If you know of any ham
who is into computers,
draft him to do the address
labels. Appoint a commit
tee to be responsible for
collating (putting the pages
in order), stapling, add ress
ing, and ma iling . Don't for
get the stamps!

Make your next clu b
project your club newslet
ter. Part icipation is the key
to success. Coope ration is
the byword ,

Do it ! Be it ! Say it ! Ama
teur radio news - w rite it to
day.•

writin g, it's ve ry hard to fi nd
your own mista kes unti l af 
ter i t's pr in ted . Then every
error sticks out like a sore
thumb .

Another help for ed itors
is the Amateur Radio News
Serv ice: a volunteer organi
zation dedicated to hel ping
anyone involved with PR
work o r newspapers. O nce
a month, ideas are pooled
from editors and PR people
from all over the country
and are printed in the Bulle
tin. They also have a book
let that is sent to new mem
bers entitled The Club Pa
per, which goes into detail
as to t he mechanical as
pects of print ing. If you 're
interested , w rite to Fran
Nomck WB9WPS, Secre
ta ry, ARNS, Route 6, Box
239, Kankakee IL 60901.

Be an adm inistrative ed i
tor. This is your chance to
be an execut ive! As l ee
says, " Consider the admin
istrati ve ed itor who pe r
suades hi s o r her club's offi 
cers and members to submit
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Glenn lacob5 KC7M
Poverty flaf AZ 85925

My Infernal Tower
- tales of a flying fiasco

U P! The higher the bet
ter! M y Novi ce anten

na wa s barely high e nough
to walk under. The next one
was n't much above the
roof . H igher ! Tie sawmill
sc raps together with (oat
hangers. Cuy them to the
fence and the woodshed
with baling wire. Get that
droopy d ipole up there!

Good e nou g h? No .
Crooked as a dog's leg, and
ugly bes ides. And with a ll
the effor t, it isn't as high as
the elect ric wires to the
east. And there is sti ll 200
feet of rock to the west. Sig
nal s com ing in all the way
from Hawaii are not tough
enough to penetrate m uch
ro ck . May be there isn 't
suc h a th ing as " goo d
e noug h." Ma ybe " goo d
enough" is just an illusion

A man came to my sto re
and traded a nice TV anten
na and mast fo r some used
duffel bags. Before the sun
went down, tha t hardware
wa s all standing on end . TV
recept ion was better, even
if the progra ms weren't. The
FM sta t ion from fifty miles
over the moun tains came in
perfec tly. We cou ld listen
to beautifu l music. And I
had a talle r skyhook. That
was the real motive.

W7KJM lent me an in
ve rted vee and an NCX-3. I
tied a dead pad lock to a
length of nylon line and
slung it over the TV antenna
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a nd ha uled up that loa ner.
Aha! Forty meters is mine !

But even the top of the
thing is lower tha n the high
lines. Nothing would do but
a tower. But towers seem to
start at a month's wages.
And they have no upper
limit. Besides, it seemed sin
ful to spend anything on a
hobby as long as I still owed
on the homestead mort
gage. ("Mort" is l a t in for
"dead." "Gage" is latin for
"pay-' t il-vou-a re_"]

The Final Solution

Anyway, o ne fine da y we
mad e a last back-break ing
paymen t a nd the mortgage
company se nt us ou r tit le .
And a few days after that a n
ad appea red:

COLOR TV S75 waterbed
Sl00. 30' afuminurn twoer
Isicl S90 . Travh-trailer
SlSO. 53]·XXXX

Now, a " tw o er" thi rty
feet long might be a boat
but not fo r $90. Then, again ,
it might be a tower. It was a
long-distance call , but I
dialed during daylight.

"Popopopooop. Popopop.
Popopopopopo pop," e tc .
..B-r-r-r-r-r-r-r-r. Be-r-r-r-r-r-r-r."
e tc .

" Raunchy Rea lty. Betty
speaking. Ma y I hel p you?"

"You adve rt ised a towe r
for nine ty dol la rs?"

"Yes, sir. Would you like
to look a t it?"

"Yes, ma'am. Could you
te ll me .. ?"

"Yes, sir. We' ll have it a ll
cleaned out and the ligh ts
on by tomorrow noon ."

" l ights?"
"Na tura lly."
"O n a thi rty-foot tower! "
"Tower?"
" Ye s, ma 'am . Tower.

Maybe I have a wrong num
ber. Excuse me."

I hung up and dialed
again .

" Raunchy Realty . Betty
speaking."

" Uh, this is me again . Is
somebody in the office sei l
ing a tower?"

"Wai t. I don' t know. Uh. I
thought you wan ted to rent
that ga rage fo r nine ty do l
la rs . Fre d . Ff-r r-e e -d d !
Somebody wants a tower."

" Towe r? Oh. yeah ," I
hea rd in the backgrou nd,
along with a typewriter.
"George has one he wants
to get rid of . It's that pile of
sc rap iron in the all ey ."

It was fifty miles away .
We were there very shortly .
George was not there but
his tower wa s. It looked so
pit iful lying in th ree pieces
by the ga rbage cans. It
did n't look like it wou ld
even reach the eaves, muc h
less the high-l in es. I pic ked
up a sec tion in each ha nd . It
was no t a lum inu m, bu t
stee l. Even so, it d idn't
we ig h much. I had real ly ex
pec ted something much,
muc h heavier. On the other
hand, the sections see med

stiff enough, braced that
way .

Well, this was what I
came for . George showed
up and I paid him with
money I had borrowed on
my credit ca rd. We went
home, and the thing laid
out behind the house for an
unconscionably long time.

The most obvious thing
to do was to dig a big hole
next to the peak of the roof,
stand the bottom sec tion in
it, and fill the excavation
with wet cement. 1 could
bolt on the other sect ions
afte r the concrete cured
and brace it to the ho use.

No. Tha t was the only d i
rec tion we could eve r hope
to build onto ou r house.

Bv-n-bv. I traded a fairly
good swive l chair (tha t only
needed a little welding and
only had a small rip in the
cushion) for three unequal
lengths of nearly straight
one-inch pipe with o nly a
little su rface ru st. They
would not fit into the tower
legs. After two hours of
ha rd filing, they were still a
smidge n too big. I took
them to the welder. He to ld
me what it wou ld cost to
turn them dow n on his
lathe. Too much. Inspira
tion struck. I took the pipes
to the ha rdware store , For a
buck, the nice man t hread
ed the first four inc hes on
each one. Tha t reduced the
d iameter a littl e and they fit
into the tower legs just fine.



I dug a hole and ca lcu
lated the amount of con
crete to fill it up. Fifty
bucks? ! No way!

I bought ten bucks worth
of instant-mix concrete and
gathered about a ton of
rocks . I joined the pipes to
the bottom of a tower sec
tion and stood it up in the
bottom of the hole and
plumbed it w ith a ca rpen
ter's level. The ca rpenter
wa s using so me other tool
at the time and didn't m ind
it bit.

By choosing the rock s
carefu lly, there was not a
lot of space between them ,
A layer of rocks and a pour
of soupy cement poked
down with a st ick; another
layer of c hunks and more
l iquid sto ne. The pre-mix
and the sto nes and the hole
came out remarkab ly even.
I smoothed it off immedi
ately and again an hour
later. At sundow n, I carved
a date in it and covered it
with dirt so it wouldn't dry

out before it had a chance
to cure. (Contrary to com
mon belief, conc re te does
not harden by dry ing out. It
actually combines w ith the
water and becomes a differ
ent sort of subste nce.)

There stood my stub of a
tower for a long time. It
began to look like the situa
tion described in l u ke
14:28-30. I cl imbed up, bal
ancing the second sec t ion
on end, and t ried to f it i t on
top of the first. Maybe it
can be do ne. Maybe a sui
cidal m ani ac w ill accom
pl ish such a thing, someday.
I won' t t ry i t again , Ever .

Success By Committee

W7K lM pro m ised me a
crew for an antenna-ra ising
pa rty if I wou ld put the
whole thing together. So, I
got all the bolts, insu lators,
guy wire, and turnbuckles I
thought I needed. I set the
guy anchor posts deep in the
ground and tamped buck
ets o f rocks around them. I

took that lonesome section
off i ts makeshift base and
put the whole tower togeth
er and attached the guys.

Exact ly at the appointed
ho ur, Ed . Ray. Paddy, Bob,
Randy, and Dick drove up
In a convoy.

One minute later they
were all d riving away again .
The tower w as up and
guyed. They ba rely stopped
fo r t he sandwiches and
Kool-Aid m y wi fe brought
out to the " party." They
wouldn ' t accept payor
thanks,

" That's what ham bud
d ies are for, Glenn."

Th at was qui te a whil e
back. I ad mire the tower
every day. (W hat else is i t
good for? I do n' t have an
antenna to put on i t .] I
climb it sometimes for the
superb view from the top. I
made a brace for the ba se
because those th ree pipes
go eye-high out of the
ground before the tower
even begins.

Today I bought nine feet
of 1 Yo -inc h p ipe for a m ast.
It was a foot too lo ng to go
into the tower f rom the
side. No way was I going to
ca rry it up to the top and t ry
to stuff it into the socket
f rom above. At the price I
paid, I sure didn't want to
saw off a foot of it. Fin ally, I
dug a hole in the ground
and shoved the m ast into
t he t o w er from below
ground.

I t is ni ght. As I w rite th is,
m y tower and mast rise way
above the electric wires,
Maybe I w ill have an anten
na soon, There's thi s guy
down in Phoenix w ith a 20m
beam for sale. If he'll ju st
wa it unti l the garage-ma n
f i n is hes pu tti ng a new
motor in m y pickup, I ' ll bor
row some money on my
cred it ca rd again and go
buy it . It ' s only a five-hun
d red-mile ro und trip, and I
want to take my child ren to
visit t hei r grandparent s,
anyway. •
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Apples: Five Bits or Eight
- tired of "Space Invaders"? Then turn your Apple II

on to RTTY!

bit 5 high, it puts the next
character to be transmitted
on data-bus bits 0 through 4
and sets bit 6 high also. Bit 6
high is TDS and enters the
character into the UART at
TD1 through TD5 . The
UART then clocks the char
acter out serially at TSO .
One sta rt bit and two stop
bits are added by the UART.

Enabling RDE and SWE
puts the received data and
status bits on the data bus.
When not enabled, these
outputs are at a high imped
ance and will not disturb
Apple operation . IC6 is the
16X clock generator. Provi
sion is made for either 6(). or
100-wpm operation.

Fig. 2 is the demodulator.
Receiver audio is fed into J1
from your receiver head
phone jack. The speake r is
handy for li stening to in
coming signa ls. The audio
bandpass filte r is not neces
sary but can help with QRM
and QRN. Also, the output
of the filter can be fed to a
scope fo r use as a tuning in
dicator of sorts. More on
t his late r, I used an Autek
filter. You can use a ny kind
of fi lter you wish, or none at
all. During FSK, when the
demod ulator senses a 2295
Hz tone, it puts out a high
level at 12 . When a 2125-Hz

like to try thi s project. It
will get you operating on
5-bit RTTY and, with a little
rewiring, 8-bit ASCII also.
For 8-bit ASCII . you will
have to rewrite the pro
gram. The Apple II inter
face in Fig. 1 is built around
the COM 2502 UART. The
AY5-1013 is an exact re-
p lacement and may be
used. The system can be
used with any SSB or FM
tra nsceiver.

How It Works

See Fig. 1. During re
ceive, the UART accepts se
rial data at pin 20, RSI.
When one complete char
acter has been received. it
is available in parallel form
at RD1 through RD5. We
know this character is ready
when RDA goes high . RDA
is tied to the Apple's data
bus bit 6 which we test in
the program. The character
is processed and printed on
your TV monitor. Next, the
Apple sends RDAR on bit 5,
whic h resets RDA to low so
that we can tell when the
next character comes in,

Dur in g t ra nsmit, t he
UAR T tells us it is ready to
trans mit t he next character
by bring ing TBMT high.
TBMT is tied to data-bus bit
5. When the Apple detects
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RF AttenuatIon :
Input /Output
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Relav Po....r

CapabIlity: 'lfXJN CW
Po..... Requir.menu: 11 7 VAC 60 Hz

SWR & POWER METE R FOR HFNH F
MODEL PM.JHV $54.95
Frlequency Coverage : 3 - 150 MHz
Input Impedance : 50 - 52 ohm,
Power Range : 0 - 20, 200, l000w
SWR Range : 1 :1 - 5 :1
Accuracy : !Im..
Po wer RIeqUlfemenls: 12 VDC
Illuminated meters for mobile oper"or

Manuflctured By:
AKIGAWA ELECTRONI CS CORPORATION

Distributed Exdusiveiy By :
MACAWELECTRONI CS INCORPORATE D
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MODEL PM-5V IVH FI $49.95
F.equencV Coverage : 1.8 - 30 MHI IPM·5 HI

50 - 150 MHz lPM-5 V I
InOUt Impedance : 50 - 520hms
Power Range: 0 - 20, 200 W!l 0%
Power ReQUiremenn : 12V DC
Complete with directional coupler un"

AUTOMATIC SWR & P EAK READI
V HF POWER METER
MODEL APM.1V $99 .95
F.eQuencv Coverage : 50 - 150 MHI
Input Impedance : 50 - 52 o hms
Power Range : 0 - 20. 200w
SWRRange : 1 :1 - 10 :1
Powe. Modes : Alle.age &. PEP
Accu.itCv : :1:1(1'\
Po"""r Requ"emenll : 117 VAC 60 Hz

AUTOMATIC SWR & PEAK READING
HF POWER METER
MODEL APM·1H $99.95
F'lrQuencv Cove••: 1 8 - 60 MHI
InOUt Impedance : 50 -' 5 2 o hms
Power Range: 0 - 200.1000, 200fJN
SWR Range ; 1 :1 - 10: 1
Po_ Modes : Average &. PEP
Accuracv: !1(",
Power Re u"emenn : 117VAC60Hl

FLAT RE SPONSE SWR & POWER METER
FOR VHF
MODEL PM·2V $89 .9 5
Frlequency Cove.age : 50 - 150 MHI
Input Impedance : 50 - 52 ohms
Power Range - 0 - 20 . 200W
SwR Range : 1 :1 - 3 '1
Accu.acV : !10%
Power Requ"emen,, : None

FLAT RESPONSE SWR & POWER METER
FOR HF
MODEL PM·2H $89 .95
Frequencv Cove.age : 1 8 - 60 MHI
Inpu t Impedance : 50 - 52 ohms
Po"""r Range : 0 -200,IOOO,2000w
SWR Range : 1 :1 - 3 :1
Accuracv : ! 10'll.
Power Requuemenn : None
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Fig. 2. Demodulator schematic diagram.

Fig. 3. Modula tor. Outpu t in FSK: mark time = 2295 Hz; space = 2125 Hz. Outpu t in A FSK
(tones a re re versed): mark t ime = 2125 Hz; space = 2295 Hz.
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frequency counter . Now
hook the frequency counter
to 12. Put 53 to F5K and
sho rt J1 to ground. Adjust
R2 for 2125 Hz. If you ca n' t
get 2125 Hz, adjust both R1
and R2 for 2125 Hz . Put 53
to AF5K and adjust R1 for
2295 Hz. These co ntro ls are
interacti ng, so go back and
fo rth several times until
you have the correct tones .
The tones a re very stable
and will stay with in 1 %
d rift eas ily. Now verify the
conditions listed in Table 1 .

The output at J2 shou ld
be a nice-loo king sine wave .

Alignment

First do the modul a to r.
W it h 51 in normal , hook the
scope to 12 a nd make su re
you ha ve a n a udio sine
wave. Adjust R3 fo r a bout 1
vo lt o r enough to run you r

3) should be of good qua li
ty . 51 , 52, and 53 are
brought out to the front
panel. The c hokes a re the
common 88-mH variety or
equivalent. In all circuits,
re sisto rs are quarter- or
half-Watt 5% . All capaci
tors no t mentioned may be
of a ny type.
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agai n. They may need a lit
tIe more trimming.

My 55B phone-jack out
put is 8 Ohms, so a speaker
at 11 works fine (see Fig. 2).
If yours has a higher imped
ance, you ma y need a trans
former to ma tc h to the
speaker. The power supply
fo r Figs. 2 and 3 is separate
from the Apple. If you wish,
you could use power from
the Apple fo r these circuits
also. C1 shou ld be a good
quali ty capac itor. 51 is
brought out to the fron t
panel.

C1 in the modulator (Fig.

r iG I " 'H
URI. " OU T

lOU. r ,ooE '$ '" UVEL

Conslruction

The interface is built on
a n Apple hobby/prototype
board, Apple part number
A2BOOO1X. This board is
made to plug into the Ifa
slo ts at the back of the Ap
ple . 51 is brought out in
back of the Apple so that
you ca n ge t at it. No layout
is included with th is projec t
because nothi ng is critical.
You sho uld have no troub le
if good genera l construc
t ion practice is used. Ca
pacitors C1 , C2, and C3
mu st be of good qual ity,
like mvlar t or polysty
rene . It is a good idea to
construct the IC6 circuit on
a n e xpe rime nta l basis first
and trim C1, C2, and C3 to
get the clock frequency
within 1 % . A frequency
counte r is the only good
way to do this . At 60 wpm,
the frequency at IC6, pin 3,
should be 728 Hz plus o r
minus 7 Hz. At 100 wpm, it
will be 1187 Hz plus o r m i
nus 10 Hz. This tr imming
ca n be do ne with sma ll va l
ue mica o r ceramic capac
itors. After yo u have bu ilt
the ci rcuit on the Apple
board , c heck the clocks

tone comes in, it puts out a
low level. In F5K (10 meters
and below), 2295 Hz is used
as the mark time; 2125 Hz is
used as the space. This
gives a downward shift of
170 Hz . In AF5K (6 meters
and above), the tones are
reversed. 51 selects F5K or
AF 5K and will be labeled
during al ignment.

Fig. 3 is the modulator .
The input at J1 is from the
seria l output of the UART.
For a high input, we get a
2 295~Hz toneat J2. A low in
put gives us 2125 Hz out.
The output of the XR210 is
made into a sine wave by
the low-pass filter so that
ou r transmit signal will not
be too wide. The fil ter cut
off is about 3 kHz . 51 a l
lows you to ide ntify in CWo
52 is wired in at the mike
jack the sa me way as a PTT
switc h. 53 se lec ts F5K or
AF SK .
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* LED Digital readout.

* Microprocessor controlled with
4 memories

* Priority channel.

* Auto-scan entire band or memories
only.

*2.5 watts (Hi) or 200 Mw. (Lo)
output.

* Keyboard entry doubles as TTP on
Xmit.

* Supplied with Ni-Cad battery, wall
charger, flex ant. & mini earphone.

YAESU 2 - METER
TRANSCEIVER

MODEL FT- 207R

$2 00
RETAIL

FOR OUR
SPECIAL

PRICE
CALL

TOLL FREE

• • •
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Program lis ting. 1 881 06 , 1 802 " ,
1 88 \ 07 i 1 80 ) '5 s
18 B2 0) z '"'' 5' ,

Da ta Table 1 8 )8 "
,

I~B ) ci J t 80S " u

"r, " Blan k j!'8 ) 9 ee , ".. "
,

"" "
,

118~ C5 , j!'8 )A "
,

1 885 0' 5 , 601 53 •118j!'2 " Line Feed 1 8 ) B " • 1 !!86 " 6 j!'B08 51> ,
" :l ci , "JC " 1 881 cr , j!'S09 ss ,
" " Spa~e 1 8 )0 " / 1888 CO e 1 80A " z
":1 " s "" " • 18!lQ oe s 1 8DB '" •'86 cs r 18 ) f " • t 8!lA cz ' ''''' '" •,en " u 1 8BS "" • t 8DO '" •
, 616 " Carriage "eturn l as1 " • 1 8ee " • 1 8DE '" •
1 819 " n 1881 " • j!'E!lD " • 18DF '" •
1 81A nz , 1 682 '" • , 6B£ " • 1 8E' No Da ta . This addnlSIl ,.
1 1'18 " J 1 88) '" • , 88r D9 , for Fi gs /L t r s f1a« .me " N ".. " • ' 8CI " • 1 8:'1 No data . 1'hlll add roraa "I~to c, e 1 a6S " • l eCI ') , for en-r ae te r counter .
, etE C) c 1666 " • ' BC2 " a "" sa CTfiL R
' 8j!'F CB , ' 881 C5 Bell (CTH. en j!'8C) "

, 1 8E) " CTRL T•j!'81jJ '" r sese " Line Fe ed "'" " ".. 8) CTilL C
; 611 " z ' 889 " • "<5 " " 1 8E5 er c r ai A
1 812 CO r, 1 88A " • ' ,<6 " , ' BE6 ea CTRL B
1 81) 07 • 1 88B " • 1 8c7 " o '''' 88 Line Feed
1 8111 ca N , 8BC " • 1 8C8 I: , .I1"8E8 "181 5 D9 y 1 880 " Ca r r i age Re turn 1 8C9 r 1 8E9 lIC 0 5 ' 9 J I<P To RCV
1816 0' e 0'88£ " • ' 8CA " J ' 8EC 4e zc ' A J~P To send CQ
1817 " Q 1 88F " • 1 8CB " x 1 8U' ) Addresses . Us er de f i ne .
181 8 cs 0 1 891 " • ' 8CC " i. 1 9F2 ) Add r e sses. Use r defi ne .
1'"819 C2 a 1 891 " • 1 8CO /g N 1 8F5 " Le t t e r s Tm1 t
181A cr , 1 892 '" • 1 8CE N ' 8F6 " Fi gu r es Tmit
1818 '" • 189 ) '" • 1 8CF se 0 1 8" , IF Letters Rev
1 8 t C CO ,

"" '" • 1 801 " e 1 8f 8 " fi gur es Re v
1810 08 x , 89 5 " • 1 801 " Q
t 81E 06 ,

~896 " •
t 81F " • 1 891 " • Trn l t
1 621 " Blank 1 898 " • ::r, " " EO' U rs to A
t 82 t "

, ' 69' " • zo .. " '" S~nd Ltrs
1 822 " Line Fe..d 1 89A " • 1 915 " " '"1 82 ) " ' 89B " • J917 ec E' " '" Se t flag to r.e r-e
18211 " S"",ee ' 69' " • 1 911. ec " " '" Set cnaract e r- counte r to t,
1 825 " Sell / 890 " • "'0 zc .. " err I s k~y d own?
1 826 88 8 189E " • j!'911

"
ra "" Loop if no t

132? " r 1 89 F " • ' 912 " " " EO' Ce t k~y ceee
J 828 ec Carriage Ret'~r". t 8A' " Space ' 91 5 zc

" % err Clear keyboa r<l
' 829 "

, 1 8At en , 1 918 en sa coe Is it CTRL R?
.~2A .. , ,." " • 191B f ' CC 8EQ Yes so go to 1 8E9
J'l2B " I~A) '" • 1 910 en '" l ' c",p Is it C':'RL C?
, a2C " • I SA"- cs , 1921 e, " 8EQ Yes so go t o 1 8EC
1 32D "

, 1 8A5 " • 1 922 en " ,. ,oe Is it C'tRL A?
te2E " • 1 8A6 " , I n 5 f ' C8 8EQ Yes so go to t oEf
1 82 F " , J 8A7 C8 I9n co ee 18 ,oe Is 1t CTlU. 5?
18)' " 5 I~A8 ~F

, 192A " cc 'EO Yes so go to J 8F2
.18 )1 " • ''', cz , t n c en Z1 ' 9 COf Is t e II. a reere ..d?
j!'8) 2 " ) J9"" ,. • 192F 0' " ." Rot II. r rnereee so go t o 1 9 )C

"ll aa , 1'3A3 " • ' 9 ) 1 " '" " JS' Send Une feed

" "
, 13A~ .. "''' " " EO'

1 6) 5 as , 1 8AO C) 1 9) 6 " EO en '" Prin t 11ne f eed
1 8) 6 8' , ' 6AE OC .11"9 )9 cc '0" J~P Do a gain
1 8) 1 "

, t 8AF nn / t9 )C co " " m Is i t II. space?

Table 1.

If not , the low-pass filter is
not working correct ly. Both
tones at J2 should be the
same ampl itude within plus
or m inus 10% .

Now align the demodula
to r. With no input at Fl .
hook the frequency counter
to test point A at le1 . pin 4.
You should be able to ad
ju st R1 to 2200 H z. If not,
something is wrong wit h Rl ,
R2. o r Cl . For the nex. t al ign
ment, we are going to use
the modulator. Also. you
will need a TTL sym metri
cal square-wave generator
at abou t 50 Hz. The circu it
of Fig. 4 gives you some tips

on how to make one. Hook
the output of your TTL sym
metri cal square-wave gen
erator to the modul ator. J1 .
M odulator 53 can be in
either position. M odulator
51 should be in normal.
O pen the ci rcui t at demod
ulator TP B and connect
modu la tor J2 tothe input of
le1 at TP B. Now hook the
scope to demodu lator 12.
You shou ld get a square
wave. The crossover po ints
will be j ittery. This is nor
mal . Now adjust demodula
tor R1 for a symmetric al
square wave. Exactl y half
the square wave should be

53 to F5K
53 10 F5K
53 to AF5K
53 10 AF5K

J l grounded
J 1 to + 5 V
Jlto+5 V
J 1 grounded

output is 2125 Hz
output is 2295 Hz
output is 2125 Hz
outpu t is 2295 Hz

space
mark
mark
space

low and t he other ha lf
should be high. Make sure
of the following conditions:
Ground modulator J1 . With
modu lator 53 in F5K, you
should have a low level at
demodulator 12. If not. flip
demodu lator 51 to the oth
er po sition. label this posi
t ion F5K. Label the opposite
position AFSK. Now. with
demodulator 51 in FSK,
connect +5 V to modula
tor n.You should get a high
level at demodula tor J2.

Now let's check out your
55B tran sceiver. For start
ers. the output of modula
tor 12 should be about 50
mY. 5et R3 for th is value. If
th is is not enough to drive
your t ransmitter. then in
crease the level as needed.
Con nect modu lator J2 to
the mike input. Put modul a·
tor 53 to F5K, 51 to normal ,
+ 5 V to n, transceiver
mode to 55B, and m ike gain

off . Throw modulator 52 to
XMI T; advance mike gain .

Caut ion ! U se o n l y
enough mike gain to run
your transmitter at about
40% to 50% of its rated dc
plate input power on CW o

Nex.t, you must mak e
sure your t ransceiver is in
U5B so that the frequency
shift will be downward . A
good way to do thi s is to
check transmitter frequen
cy with your counter or
l isten to it on another
receiver tuned to U5B,

Exa mple in FSK and USB

Your vfo equa ls 3620000
Hz + 2295 Hz = 3622295
Hz. This is the mark t ime
frequency. Now connec t
modulator n to ground.
Vfo equals 3620000 Hz +
2125 Hz = 3622125 H"
This is the space frequency.
Your transmitter shifted 170
Hz lower.

~ 10 73 Magazine. April, 1981



,09 J F 0% 19 ", Not a space so go t o %95A M DA " ' % LO>
%94' ' % ED fD JSR Print Moe SO % ' % '" Fles",t FlDA
M'" ' % " M '" Send 1 9DF zc ' % BIT Is ke y down ?
%94' " " %' '" Add I to character count e r 1 9E2 ' % " 'PL If not go to 1 9FE
,094A " 4) LO> %, ,, " %% ' % '" Get ke y code
%94e CD " %8 '" Is charecter counter - to 67 ? 19E7 ac 1% ra BIT Clear ke yboard
194F ' % %, BEQ Yes so go to ~954 %, ,, CD E) CII':P Is I t CTRL T?
1951 4' %D %, JIo:P Counter not 67 yet so do again M ED ' % D7 BEQ Yes so go t o %9c 6
M54 ' % " " JSR Ring bell ' 9EF CD ,4 %' '" Is it CTFIL C?
1 9 51 4' %0 %, JWiP Do again ,09F2 '% 0' ." Yes so g o t o ,09C9
,0951. CD %' %' 'MP I II it carriage re tum? %, '" CD c, %' 'MP Is i t CTRL A?
,095D 0% %B ", Not a carria,;e r e t urn 110 go t o [t96A 1 9F1 " gz BEQ Yes so go to ~9CC
1 9 SF ' % ED FE JSR Prin t oarriage return 1 9 F9 CD %' CIoiP III 1t CTRL 8?
1962 ' % ... %, '" S. ... 1 9FC ' % D1 '" Yell 110 go to 1 9CF
~96 S " r. '" 19FE " ., ' % '" Get !JART lI ta tus
' 967 ' % %, JII':P 00 again IA~1 " rax
1 961. " '" A to X t A12 " 4' '" III FIOA up?
' 96' ED " .. '" Get FIny character M4 ' % D9 ." No so go to 1 9DF' 96' CD 18 %' CII':P bit-toM? M 6 " '" RDA 15 up so
M71 0' " BN' Not 1.1. ao go to 1916 M 7 " " '" Ge t r i d of control bi ts
1973 4' " M '"' It ill 1.1. so prin t t A' 9 CD " .. CII':P Is 1 t figures ?
' 976 '0 E8 .. '" Is it" letter ? I A' C 0' .. 8~E I t ill not figu r es so go to 1 1.16
1979 " 17 '" ~ot a letter so go to ' i92 ' AlE " " LO> Set nag t o figu r es
197B zc

~
.. BIT I s flag - to letters? tAl I eo " " '"t 91E " aer f1ac not - to letters so go to 1964 ' 1.1 ) 4C 0> " '" Do agaln

19 '31 " ,><A Flag IS - to le t ters so 1 1. 16 CD n %' eMf Is i t le tters?
1981 4C 4 ' " '" Print and send ' 1.1 9 0' " '" It Is not letters so go t o I AiE' 9l1. " " LO' 'Al B 4C D5 " JMP 00 again
%" . eo " " '" Set (lag to letters ' Al E ¢D " '8 '" Get the add~ss

1989 " " LO' Address of letters to A ' 1.21 " '"1 99B " ... %, '" Send 1 11 2 2 eo .. %B LO' Get t he charac t er
' 9SE " '" Get charac ter bac k 1 1.2 5 " ED fD JSR Prin t
' 9BF 4C " " m Pr i n t and sand M ' 4C 0> " m 00 again'99' zc

~ " BIT It ill a figure so is flag · to figures?
199' " 8fL Flag not - to fig .. r-es 1I0 go t o ' 99B Send CO1997 " '" Fleg 111 • to figures 1I0

J A2C " % LOT Start address1998 ec 4' n JII':P Pdnt and send I A2£ eo .. '" Get <':ha rac te r f ro", tablen 9B " " '" It is a figure so
1A)1 cs " COP Is i t e nd ot ta bl e?' '190 eo " 18 '" Set flag to (igur~s I A) ) " " '" Yes so g o to ¢A) G

' 9At " es LO' Address ot figures t o A

" 'l " .. " JSR Send,," " ... ¢9 '" S~nd figures ''l EO rex191. 5 ec ee 19 JII':P Send character
'1. ) 9 4C ae .. "'" to again

S.... subro.. tine Mc "' D5 M '"' To 'kv
j~BL " '" A to 'f
19B5 " " e, '" Get UAR't status CQ characte r tabl ,
h BS " ' % AND t e tB!If1' up? JAI>, ., ., e' C5 " D7 cz '6 86
1991. " " '40 No do again 1A4 9 " CD C5 0' " " C) Dl "n 9C " " ,a LO> RTTY ctlaracter '" l Ast C) Dl " C) Dl " C) 01 "n Sp sc " C, '" s.." ' ASB C) Dl " C) Dl " '" C5 ' %
' 1<' ' % !ITS Do again ",. D7 cz ee 86 ., CD C5 0% "I A6D " C) or ' % C) Dl ' % C) Dl
p,. v 1A76 " C) Dl " C) Dl " C) Dl
n c6 ec .. ¢9 Jr'p Go to tmi t I A7F ' % ' 4 C5 eo 88 07 cz " 56
' 1<, 4C ac " J)'F Go to semi CO I A88 " CD C5 0' " " C) Dl "escc ) Addresses . User de fine . ¢A9 1 C) Dl ' % C) Dl " iZ Dl ' %
(I9Cf J Addreslles . User define . ~A 9A CJ Dl " C) Dl " C5 "jJAA) D7 ca re 86 " CD C5 L' "19D5 '9 %, '" ¢AAC " 07 ca " 86 ., CD C5 0%
1 9D7 eo " ,a '" Set fl ag to le t t e rs I AB5 " C8 C8 "

-ev
""

TO 1IQOUl." '0_

"

AFSK on FM is easier be
cause t here is no tuning to
do if you are using a syn
thesized or crystal rig .

W hen you are trvmg to
tune in a signal, there may
be t imes when you ju st
can 't get good print even if
the signal is st rong. If this
happens, try f lipping de
modulator S1 to the other
pos ition. The other fell ow
may be transmitting upside
down.

S" ' ''[T'''C.l
SOu""'" ..h [
U ' O M,

Fig. 4. Square-wave generator.
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scope. Thi s w ill get you very
close. The idea is to tune
you r rec ei ver u nt il the
rece ived-signa l mark fre
quency produces a tone of
2295 Hz f rom your receiver.
Then the space tone will be
2125 Hz , if the other fe llow
is u sing a shift o f 170
Hz - w h ic h i s the case
about 99% of the time.

If y o u are going to
operate on 6 o r 2 meters,
put all switches in AFSK .

67, the bell rings to let you
kn ow you are near t he end
of a line.

If you are in t ransmit,
you type CTRl R to get to
re cei v e . I f you are in
receive, you type CTRl T to
get to transmit. If you want
to cal l CQ, you type CTRl
C. Provision is made for
spec ial messages or charac
ter handling. CTRl A and B
are provided in the program
for these. Entering the pro
gram at $0900 starts you at
transmit.

I n receive, tune your
rece iver unt il you get good
copy on the TV screen. The
tone s will sou nd high
pitched when you get good
copy; with a little practice
you can tune this way, but a
tuning ind icator is better. If
you used a low-pass filter in
the demodulator, you can
hook a scope to J3 and tune
by maximum signal on the

Operation

For the program to work
as is, you must put the Ap
ple I I inter face into slot
num ber 3. Opera t ing in
t ransmit Is easy. The return
key transmits a ca rr iage re
turn. The left arrow key
transm its a line feed . Any
characters you type on the
Apple keyboard that are
not compatible w ith RTTY
will pr int a - and nothing
will be sent. You do not
have to worry about letters
and figures keys . The Apple
automatically sends these.

On a sta nda rd RTTY
pr inter, 72 charac ters may
be typed before you must
type line feed and ca rriage
return. This is hard to keep
tra ck of in your head, so the
Apple keeps tra ck of how
many c harac ters you have
typed after the last carr iage
return, and when the total is



GET ALL THE ACTION IN
F5 letters
CD M
C5 E
DO P
AD Space
AO Space

References
1. RTTY Handbook, Tab Books,
No. 597, Edited by Way ne Green.
2. Specialized Communications
Techniques, AAAL

OM9
OA4A
OM6
OA4C
OA40
OA4E
Etc.

Only address low is used.
The high o rder (08) is left
out.

Any addresses not listed
are " don't ca re," and you
may use t hem for expan
sio n. If you want to use
CTRl A o r B for special
me ssages or c ha rac t e r
handl ing, you must load the
start ing addresses of your
prog ram at $08E F for CTRL
A and 08F2 for CTRl B if
you are in t ransmit. The
same start ing add resses will
be at 09CC for CTRl A and
09CF for CTRL B when in
receive. •

letters
letters
D
E
Space
W
6
figu res
6

F5
F5
C4
C5
AO
D7
C2
F6
66

About the Program

Addresses $0800 through
$083F are the characters
which will he pr inted during
recei ve . S0880 t hro ugh
S08F6 are the charac te rs to
be transm itted. Yo u ca n
sta rt the program at S09OO.
In the CQ program da ta
table, start ing at SOA40 you
use the address of the c har
acter you want to send . You
get the addresses from the
t able located at S0880
through $08F6. For exam
ple, my call (WB6MEP) is in
the program. You must
change it to your call. Start
ing at address OA40, the fol
lowing is transmi tted during
CQ

OMO
OA41
OA42
OM3
OA44
OA45
OM6
OA47
OA48

ff ~"..m\· antemas ~
AVANT1 COMMUNICATIONS ... 10

340 STEWART AvENUE
ADDISON. ILLIN OIS 60101

3121626-9350 1': 1981

AV-ao,
A.tto kan II .
Monitor Ani......

ASSOCIATED RADIO 913-381-5900
801 2 CONSER BOX 4 327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Cali Us-We'll Do It Your Way.
WE'RE #1

N OTE: SEN D $1.00 FOA O UA C URREN T CA TA LOG OF NEW AND REC ONDITI ONED EQUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST O F U NSERVICED EOUIPMENT AT GREAT SAVING S.
A BON ANZA FOR T H E EXPERIENCED O PER AT OR

TO O BTA IN THE NEXT U r-$ERVICED BA RGAIN LI ST SEN D A SELF A DDRESSED STA M PED ENVelOPE.
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ISOPOLE
144JR

ISO POLE
220JR
$39.95

MAST NOT
SUPPLIED

Brings you the
Breakthroughl
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The IsoPole is building a strong reputation for quality in design and superi
or performance. The IsoPals's acceptance has already compelled another
large antenna producer to make a major design modification to his most
popular VHF Base Station antenna. Innovative IsaPols conical sleeve de
couplers (pat. pend.) offer many new design advantages.

All lsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decouplinq resul ts
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 with an inevitable "fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna.This means no loss of power output from one end of the
band to the other. when used with SWR protected sol id 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 choice
for a VHF base station antenna. A standard 50 Ohm 80-239 connector is
recessed within the base sleeve (ful ly weather protected). With the IsoPole.
you will not experience aggravating deviation in SWR with changes in weath
er. The impedance matching network is weather sealed and designed for
maximum legal power. The insulating 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 aerodynamic
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-tuning. However. by simple length adjustment, the IsoPoles can be tuned
over a wider range outside the ham bands.

Ou r competitors have reacted to the IsoPole. maybe you should too!
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio
Distributor. For more inform ation on other excit ing AEA products, contact
Advanced Electronic Applica
lions, Inc.. P.O. Box 2160.
Lyn nwood. 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

ISDPOLE 220
$44.95

MAST NOT
SUPPLIED

L
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Marion D. Kitchem K4COK
7100 Mercury A ve.
Haymarket VA 21069

Rotator Rescue Mission
- prevents sudden stops

Photo A. Added refa y with components o n perfboard cemented to case.

I t was not too long after
installing the new a nten

na and the Ham II rotator
that it happened: The tn
bander and two-meter
beams were at top rotation
speed when my finger
slipped off the brake re
lease lever . There was a
loud noise that came down
the tower, rippled with a
chill up and down my back-

bone, and finally settled in
my hip (wa ll e t) pocket.
Maybe omitting those tor
sion bars on the guy wires
was a mistake. I had visions
of many small broken parts
scattered inside the rotator.
But the Ham II is pretty well
made; it all stayed together
without breaking.

Since that day, special
care was taken to be sure

that the a ntenna was at a
complete stop before re
leasing the brake lever.
Then in the heat of trying to
catch that six-meter statio n
in Utah, the wrong lever
was released first, again at
top rotation speed . luckily,
all stayed together again .

At this point it became
obviou s that so me ham

might come along who did
not know how to o perate
this equipment and could
cause substantial damage!
Protection was needed to
prevent release of the brake
while the antenna was ro
tating . If a relay was added
that released th e brake
when either rotate lever
was depressed, this same re
lay could be made to delay
re lease of the brake until
the antenna had stopped
turn ing. This approach to
the problem was incorpo
rated in a Ham II rotator
and is presented here for
those who would like to do
the same. Note that single
lever (instead of two)opera
tion is achieved with th is ar
rangement.

This add ition to the Ham
II is a very simple c ircuit . It
uses easy-to-find pa rts and
readily accepts substitutes
from your junk box. Normal
operation of the rotator is
not affected; you can still
use the brake and rotate
levers as the factory inte nd
ed. On gusty, windy days, it
is conven ient to use the
manual brake release until
the antenna has stopped
being blown about. Wait
for the direction indicator
to show a lull, and then re
lease the brake lever. The
brake release t ime delay
can be adjusted to suit your
particular antenna installa ·
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lease of the rota tion con
trol. so the 100k pot was set
to give a 3-1/2- second de
lay. The 100k pot can be
m e as ured and repl ac ed
with a fixed resistor as was
done on the unit shown in
the photos. The perfboard
of my unit was then glued
to the plastic relay enclo
su re on 1/8-inch stand-off
strips as shown in Photo A.

A sta nda rd 1-3/8" x 1
3/8" x 2" pl astic-enclo sed
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cli p lead for the micro
switch to test the unit . The
relay shou ld close when the
cl ip-lead "switch" is closed
and shou ld stay closed for
severa l seconds af te r the
" sw itch" is opened . The
time required for your an
tenna to stop should be
measured and the 100k pot
adjus ted for that time plus
about 1 o r 2 seconds more.

My antenna requ ired 2-1 /2
seconds to stop afte r re-

Fig. 1. Delayed-brake modification schematic.

Construction

Perf bo ard is the easiest
way to bu ild the circu it be
ca use o f it s si mplic ity .
Po int-to-poi nt wiring using
component leads is recom
mended . Fig 2 shows a sug
gested pa rts a rra ngement.
The diode fo r ind uc t ive
kick suppress ion is mo unt
ed direct ly o n t he relay sol
der lugs. The two diodes
and 1 k resistor for the two
color LED a lso are mo unted
on the re lay lugs.

The perfboa rd should be
wired and checked out first;
then co nnect t he re lay, be
ing su re to observe the cor
rec t po lari ty on the suppres
sor diode , and subst itute a

E

•

Photo B. Details of microswitciv mounting.

voltage (depe ndi ng o n t he
rel ay po sit ion) thro ugh the
1k resistor to the two-color
LED. The LED is green when
the brake is engaged and is
red when d isengaged . Pow
e r for the circuit is taken
from the Ham II direction
indic ator (me te r) circuit.
Portions of that c ircuit are
shown in Fig. 1 for refer
ence.

When the rnicroswitch is
o pened (the rotation con
t ro l le ver is rel e a se d ),
the capaci tor d ischarges
throu gh the resistor stri ng
and base of the tr ansi stor,
keepi ng the rel ay e nergized
unti l the capac ito r d is
cha rges . This de lay allows
t he ante nna to come to a
stop before the bra ke is re
engaged. The delay time is
se t by adjusting the 100k
pot. A diode across the re
lay coi l suppresses high
vo ltage spikes generated by
the relay's inductive kick .

Ac voltage is a pplied be
tween points A and C. The
two d iodes across the sec
ond set of relay contacts
provide po sitive or nega tive

The Circuit
The circuit uses two rni

c roswitc hes above the ro
tate-control levers to sup
ply power to the brake-re
lease relay and to a ca pac ...
tor fo r the time-delay func
tion . The schematic is
shown in Fig. 1. W hen either
of the two mic roswitches is
closed (by depressing a ro
tation-control lever), power
is supp lied through the re
sisto r string to the base of
the transi stor, tu rning on
the re lay.

O ne se t of the rel ay con
tacts is wired ac ross the ex
ist ing brake re lea se rni
c roswitc h. Thus, the bra ke
is released any time a ro
tation control lever is de
pressed. Note that closing
e ither one of the two new
microswitches a lso charges
the 47-uF capac itor through
the 1DO-Ohm res istor. The
resistor lim its the cha rge
rate and prevents the direc
tion ind icator from chang
ing due to the ot he rwise
sudden heavy current draw

non . A two-color LE D can
be used to show when the
brake is engaged o r re
leased, but can be o mitted
if you wa nt a " no ho les" in
sta lla tion. I understa nd that
the Ham til ro ta tor ci rcuit is
the sa me as the Ham II , so
this add it ion should oper
a te that rotator as we ll.

73 Magezine • April , 1981 75



•

/

2·MEMORY
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SCANCONVERTER

AND
KEYBOARD
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New in U.S.A.
WRASSE

SC-422 SCANCONVERTER $1184.00
KB-422 KEYBOARD $ 296.00

BOTH: $1480.00

U.S. DISTRIBUTORS AND SERVICE CENTER

CONTROL SYSTEMS, INC.
RD #4, BOX 114C, SOUTH PLANK ROAD
MIDDLETOWN, NEW YORK 10940

INOUIRIES: WALTER GlESSER, WB20WX PHONE: (914)355-6741, EXT_207

relay will fit underneath the
Ham II chassis if desired.
Mine was glued to the top
of the chassis just behind
the meter and next to the
large transformer.

The new microswitches
should be mounted next. It
is easiest if DPDT micro
switches are used . They can
be mou nted above the rota
tion control levers. other
wise they have to be mount
ed below the chassis. I
found small ones marked
E4-1 11 and mounted them
on small brackets as shown

<,
•• ZN"67.,.,..

;~
.1K . IOK

. 7 ~ F

= ...; ~

70 Nf. ' 0·. ~.
•" CIIIOS.

Fig. 2. Typical component
arrangement.
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in Photo B. Make sure of
the clearance around the
on-off switch and calibra
tion controls if you mount
them on top of the chassis.
Check that the new micro
sw it c hes are operating
properly. Add shims be
tween the microswitch and
chassis or between the
switc h and control lever as
needed to get proper opera
tion . Check that the original
rotation-control mi cro
switches are st ill operating
as they shou ld. This check
is eas iest to do at lugs 1 and
5 and lugs 2 and 6 of the
terminal board with the ro
tator cable disconnected.
The relay co ntac ts should
be wired in parallel with the
origina l brake release mi
croswitch : The easiest
place to do this is at the mi
croswitch solder lugs. The
two-color LED can be in
stal led just above the Brake
Release label.

The smoke test is next!
With the rotator cable dis-

connected, apply power
and check that the relay op
erates as it should when the
control levers are de
p ressed . Check that t he
time delay is OK and that
the LED works correctly.
Check that the manual
brake release still works
OK. Note that the LED does
not respond to the manua l
brake re lease control. Now
connect the rotator cable
and you are in business]!

Substitutions

There is nothing critica l
about the circuit. Resistors
of any value near those
shown will produce good
results . Capacitors in the
range of 33 uF to 68 uF
should wo rk well. The tran
sistor can be any good-qual
ity NPN type, but it must
have a voltage rating of 40
volts o r better and reasona
bly good current gain (i.e.,
50 to 100). The re lay shou ld
be capable of operating on
12 to 20 V dc and its con-

tacts must be able to han
dle the 110 V ac to the
transformer.

My relay was a "hamfest
special" marked 20 V dc
with a 4OO-Ohm de coil re
sistance . Its contacts
looked as though they
could handle 5 to 10 Amps;
they were about 1/8 inch in
diameter. Here is a place to
use those relays that do not
work very well on 12 V de.

Diodes should be silicon
and have a piv of at least
100 V. The two-color LED
can be re placed with two
individual ones or a single
red one can be used to indi
cate that the brake is re
leased.

Many t hanks to Pau l
WA2VMS/3 fo r disc ussions
of ideas about this addition
to the Ham II rotator and
for describing a similar cir
cuit installed in his Ham III.
All of Paul 's good ideas
were, er, - confiscated (yes.
that is the right word!) and
used in this article.•



H AL 2304 M Hz Downconvert8fs (tr&quency .ange; 2000 MHzl2SOO M Hzj 2304
Model' l kit: $69.95 , 2304 Model 1/2 kil lw it fl pnlamp): $7995, 231M Mode l 13k'l
(w'l h h igh' lla,n preamp); $89.95. All 0 ' the abo_" K' IS come Wllh coa x lIll mgs
IN and OUT, and with weatherproofed d iecasl housing , All o r above: Fac to ry
", " ed and tested: $50 additIonaL Powe. suppl y kIt $19 .95

FREQUENCY COUNTERS

rll 'SCAUI kITS
HAL JOO rll ..••• .. . ................. ...... ..... .. ... $14.95

(Pt"·d"lIed G l0 1)O.'d and d ll componenl"
HAL )00 AlrU $24.95

IS-am., a ~ . 1)0 ,In p'" amp,
HAL 600 rll. . • • •....... . . ....... . . . . . . .... .. . . . . . • . • 529.95

IP, ., " ..li ed G 'O DOa''' .'''' dOl componenl ~ 1
""l600 Alrll... •..... . . . . . . . ... . . . • . . ... . • . . . . . . . . . 539.95

IS. me a~ . 1)O~e bul .. ,I h I>, .,.mlll

TOUCH TONE DECODER KIT
HIGH LV ST"'BLE DECOD ER KIT CO MES WITH 2 SIDED_ PL"'TED THIlU "'''10
SOLOER FLOWED G IO PC BO"'1l0 . 1-!>675, 2 7.02. "'N D ALL ELECT RONIC
COt.l PONEN TS BO"'RD t.lEASURES 3'/, , !> 'I, INCHE S H"'S 12 LINES OUT
ONLY U9.9~

DelUXE 12·8U llON TOUCH TONE ENCODE R KIT ul 'hl ,,,g 'M n.. .. le M 7206
Cn' l> P,o.,de~ Do'~ YISU"' L "'NO "'U OIO ,nd,e aloon~' Come~ " ' I ~ ' 15 o..n 1"0
Ion., anOd<1ed a 'um,num eab.n.., t.l..a su'''~ onlv 2 3- . • 3 3<. Comp'''' '' "" In
TOu~" To,,", pad Do.'d. Cf ~~l .' cn,p and all nK..~sa' ~ eompon..nl~ 10 I ,n.sh
In., . ,1
PI'IICEDAt . . . . . . . . . 1 29 H
FOf 1"05 e ..no .. '5" 10 mounl ,,,.. .....c"""', ,n an."" 0,..1<1 ~n' l ,0,.. PC l>Oa'd
m..a~u,..5 onl ~ 'Jr.f> • 1 3< ' T ~ " l>a'Io .' ''' "" In PC boa'd_e' n l a' C ~ ' lI and
coml>Onen15
PRICED t . . . . .. . . . .. ,1" ts
"'«U.Ul._MIMOilY 0fTI0fr0 KII THIS "'CCUK EVER t.lEt.l ORY KIT PI'lO
VIOES'" SI t.lPLE, LOW COSt M ETHOD QF ADDING M EMORY C",P"'BILIT Y
TO THE WB.VV ~ "'CCUKEYER WH ILE DESIGNE D FOR DIREC T ...TTACH
t.l ENT TO THE A BOVE ACCUK EYEI'l, I ~ CAN "'LSO BE ATT"'CHE D TO ANY
ST"'ND"'RD "'CCUKEYE R BO...RO WITH LItTLE DIFFICULTY 1 '6.9~

...« UKU .. 1'rT) nliS "'CCUK EYER IS '" REVISED YERSION OF THE YEIlY
POPULA R W84VVF "'CCUKEYER ORIGINAllY DESCIlI BEO BY J ...t.lES G ...R
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516.• 5
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6-DIGIT CLOCk • 12124 HOUR

COl,lPlElE KIT CONSISTING OF 2 PC Gl0 PFlE ORILLE D PC 8O",IlDS 1
CLOCK CHI P, 6 FNO 3!>9 RE"'OOUtS, 13 TRA NSISTORS 3 CAPS, 9
RES IS TOIl S. e DIOD ES. 3 PUSH -BUnO N SWITCH ES , PO WER
TR...NSFORt.lER "'1'1 0 INSTRUCliONS
DON'T BE FOOLED BY P...RlI"'L KITS WHERE YOU H"'Y E TO BUV
EYERYTHING EXTR'"
" KID"" 1 11 .95

UO<. ( AW. ..... 'I.bl .. . "" .. .n 1,1 any cee o t In.- abo~~ eree-e R"9~ la '
P" ce Sof> .!>O _ CWy ' • •50 _ -.... _ <10<.

5lJI-DI(iIT ...L....M Uo<••n 10< _ . C<l mpef, RV. 01 ....Id-<lav uM Ope,.t..,.
on 12 YOlI "'C Of DC. • nd " as ," o..n !:iCl-HZ I ,me Dale on t tle ~'d ComllleTe
"," ," .11 eleclfonoc f;OfTIlIOfI'<'f'lS .nd l wo-p,ece. P"1·d"lIed PC ~,d5 Boa",
S"., . ... 3" CO/npl",., .. " n s.pe. k&f and s" " ctle, II OP'!.aled on DC. I~&f" ' 5
not l'o'''O more 10 buy •
,.KID ' 1 ' 6 .• ~
T....I• • Wlll AC ".,. COfd IOf thow ..no ,sn 10 apefal."I'o" ClOCk I.om 1tQ-YOlI
"'C 11 .95

SHIPPING IN~ORM...t10N
ORDERS OVER 52000 WILL BE SHIPPED POSTP... IO EXCEPT ON ITEt.lS
WHE RE ...DOITION "'L CH...RGES ...RE REQUE STED ON ORDERS LE SS TH ......
520 00 PlE...SE INCLUDE "'ODllION"'L Sl !>O FOR H"'NOLING AN D t.l ... ILl NG

CM"'RGES SEN D SASE ~OR FIlE£ ~LYER .. l'I5.4

.-
~;:~1' HAL·TRONIX ~ "Q,y' P OBOX 1101

.~ . ~.;~ SOUTHGATE. MICH 48 195
"'HA L" HAROlD C NOWlAND PHONE l313j285·1182

WBlXH

(OMrllTl krrS: CON SiSTING OF [ VERY ESSENT IA L " ...AT ptHOE D TO
101"'1(£ TOUR COU NTER CO MPlETE HAl.eooA 1 DIGIT COU NT£ R WITH FRE
OUENCY RANGE OF ZERO TO 600 "'Hz FEATURES TWO INPUTS ONE FOil
LOW FIlEQUENCY "'NO ONE FOil HIGH FIlEOUENC Y. "'UTOM... lIC ZERO
SUPPFlESSIO N liME B"'SE IS I 0 SEC o n 1 SEC G'"TE WITH OPlION"'L 10
SEC G...TE "'V... IL"'BLE "' CCUR"'CY • 00 1'1, . UTILIZES 10t.lHl CI'lYST...L!>

" "COM PLETE KIT. . . . .. . . , .. _, , " SUll
HAl·JOOA 1-DIGIT COUNTEIl WITH FI'lEQUENCY I'lANGE OF ZEI'lO TO 300
MHI FE"' lUI'lES TWO INPUTS ONE FOI'lLOW FREQUENC V "'''10 ONE FOI'l
H IGH FIlEQUENCV_"'UTOt.l ... lIC ZEIlO SUPPIlESSION liM E B"'SE IS 1 0 SEC
OR , SEC G...TE WITH OPTION"'L 10 SEC G"'TE "'V""L"'BLE "'CCUI'l"'CV
• 00' ''' UliliZES 10 t.lH l CR VSTAL!> PPM

COMPLETE KIT .•• .••. . ••• . .•.•.•••..• • _ _ ___ Sl Oll
HAl·SOA 80lGn COU NTER W,TH FREQUENCV lUNGE OF ZEIlO TO!>O
MHz OR 8 EllER ...UTO "" ... lIC OECIt.l"'L POINT _ZERO SUPPRESSION UPON
DEt.l "'ND FE...TURES TWO INPUTS ONE FOR LOW FREQUENCV INPUT_ "'ND
ONE ON P"'N El FOR USE WitH "'NV IN TEIlN"'LLV t.lQUN TE D H"'URONI.
PflE SC"'LER FOR WHICH PRQVISION S H"'VE "'LRE"'DV BEE N M"'OE 1 0
SEC "'N O 1 SEC lI t.lE G"'TE S "'CCUI'l "'CY • 001 " , uru.rzes 10 t.lHz
CRYST...L !> PPM
COM PLETE KIT _, ... .

B,.lngs you the
1M rekthroughs!

AnaJly - a properly docoupIed an
tenna with superiorP8lfonnanc::e at B
reasonable cost Raise more repeat.
en Of kw::rease your simplex distance!

CK·I CONTEST KEYER $129.95
MK·I STANOARD KEYER $79.95
MT·I MORSE TRAINER $99.95
KT·I MORSE KEYER/TRAINER $129.95
ME·I MEMORY EXPANSION
BOARD FOR MM·l KEVER $59.95
AC-I 600 Ma. A.C. SUPPLY
FOR MM·l KEYER $14.95
AC·2 350 Ma. A.C. SUPPLY
FOR ALL OTHER KEYERS $9.95

WRITE FOR COMPLETE SPECIFICATIONS
WE STOCK KENWooO, ICOM ANO YAESU.
WRITE FOR COMPLETE CATALOG

HAND HELD TRANSCEIVERS:
YAESU FT·207R 2 METER $269.95
ICOM IC·2AT 2 METER $242.50
KENWOOD TR·2400 2 METER $375.00
TEMPO SIT 2 METER $275.00

MODEL MM-1
MORSEMATIC

KEVER
GREAT FOR CONTESTING,
DX OR CODE PRACTICE.

$199.95

CALL TODAY 406-259-9554
CONLEY RADIO SUPPLY

318 N. 161h SI. Billings, Montana 59101

•

I

I

ISOPOLE VHF ANTENNAS
ISOPOLE·144 JR. BASE ANTENNA $39.95
ISOPOLE·144 BASE ANTENNA $49.95

No Sales Tax
in Montana.
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~ THE 'OOR D
MOST

UP-TO-DATE
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
eLIS TINGS BY STATE AND COUNTRY
eLISTINGS BY FREQUENCY
e MAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_ WO RLD R E P EAT ER ATLAS-BK7 31 5 - Completely
updated. over 230 page s of repeater lIsting. are in
deaed by loca tion and frequency. More than !SO maps
p inpoint 2000 repea ter locations throughout tbe USA.
Fore1J!n listing. inclu de Eu rope . the Middle East . South
AmerIca and Africa. 5 4 .95 .

IN STOCK AND READY TO SHIP
• u_ Dl"dr 01 .. Ih bK.. ., tlWo aqu...... Iteaiae ,... onk. _ •
...p e~ pct _ auoiIto: 1S 1tad1o_.....,. let-..p. ""

03<11111. Be.out '.!DeIo d e ebe<. lOt dda11e4 ere<Ill Iaf u No
c .o.n. o rden occep'c4. Add 111.00 laa.D4liDC ........, • . Q1r,n l r e dlq

, ..... order? Plea....rile t. CII.tomer 8e1"O'ke ol l h olo.n-. addre Pie....
011_ 4 ·11 ..u b lor de Ue.ry .

FOR TOLL FREE ORDERING CALL 1-800-258-5473

City State Zip :J
301855'---------------

MOVING?
Let us Imow 8 weeks in advance so Ihat you won't
miss a single issue of 73 Maga zi ne.
Attach o ld la bel whe re indica t e d and prin t new a d
dress in space provided . Also includ e yo ur mailinJi:
la bel wheneve r you write concerning you r su bscri p
tion. II he lps us se rve you p rom pt ly. W rite to : 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: ~

'11\\~~~'t-~'t
~\\~

~<V-~

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.

I
I
I
I

o Payment enclosed

o Bill me later

Subscription Department
P.O. Box 931

Farming da le NY 11737

prine NE Woaaress here:

If you have no label handy, print OLD address h ere.

Address _

Name uU _

19magaZine

o Address change o nly
o Extend subscript ion
o Enter new subscript ion
o 1 year 525.00

~

~ Name ull _

~ Address _-tt City State Zip _
-e
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"THE Sn CKLER"
• + WPM- CT7306- Thil ill the pa<;tic. tape lor lhe
N<wiCe and Technician licenses. It ia made up of one
SOlid I'104.l. of CO<)e. sent 51 Ille o Hicial FCC lIandard (no
cMher tapa w11've heard _ these ,tandilrds. so many
people flunk II'Ie code whan 1h9y are suddenly-under
pressure_ 'aced with Characlers sent at 13 ....pm and
spaced lor I) wpm~ Thialape is not memorizable, unlike
lhe zany I) wpm la pe. s;~ lhe code groups a re enfirely
re ndorn ch a ractefs sent In groups 0 ' l ive .

"'GENESlSR

5 WPM - CTIXb This ia lhe beginnlng tape lor people
wl'lO eo no! know lhe code a l all. II t&l<.. Them IIVougll
the 26 let,... 10 numbera and neen..ry punc1uatiOn.
completa wilh pracliCe~ Slep ollhe way using lhe
newnl blilZ leaching techniques. II is almost m illie·
ulOus! In one hour many people-lflcluehng kidS 0 ' 1...
ere able to mas ter the COde. The ease 01 learning glvn
confidence 10 begi nners who migi'll o lhe rwlse drOp oul.
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• NOVICE STUDY QUIDE- SG7J57- Here is. completely.- s tudy Q'!lde.rId .et.encebook lor
the potenTial ....... Tl'llS I!I not. Que!ltiOlYillnswer ~\Z.'iOn course. Electronic and rldoo .~.
mentals lite presenled and e.~ined in a n -.sy-to-undersland fasllion, preparitl(l ttle begin...... IOf
1M NovICe exam, Includes the liII'es' FCC .m.l..... ' ''l)Ula UoM , as we" u .~licaU(ln forms, Eaelly
the best pain Into me e.c ll ing world 01 ham ' adlO' $4.95.·

r---FOR THE NOVICE----,1S~~~~u~~~~
FOR $15.95!
$4.95 EACH

• NOVICE THEORY TAPES _ CT7300_Starli ing Learnrnll Breakthrough. You ' ll be astounded a!
how rsally simple the theory is when you he.. il u pla ined on these l apeS. Three lapeSof theory and
or.e 0 ' q uestions and anSwers from I tle latest Novice e.ams gi ve yoo lt\e edge you need to br/KI~e

ttlrouoh you' e .am.n,s inte'ested in hoIllping gSI mo<e .millt""'$. SO _""O'Ying you lhe complete
set of 0." tapes 101' the ,nc ' ed,Dly lOw prICe 01 O NLY 515_lIS."

5<;_11115 h<lve proven th<lt )"OU ...... llISter by listening tl'l.ln by readl,::? Deeause)"OU can play a cas
sel1at..,e 0WIf and O¥ef in)"OUr spare tlme-ewH1 whila )"OU 'ra dnYlng. You get mora and _Inlo
each t,me you heal il. You can'l progr,," wot hOul $OIid lundamenlala. T_ 'OUf hour-lonQ tapea
g... you . ,l llle bUieS you'll nead to pass ltIe Novice eum easily. You"1 have a n unde<atanding 01
Ihe baSICS whic h will be Invaluable 10 you lor the res t 0 ' your hfe! can you a fford to fake your NOVICe
e.am wi thou t 'Irs t hs te nlng fO Ihese tapes? Set 014-$15.95. '

"B"'CK BREAKER-
13+ WPM _ CT7313_ CocIe groups aQain, aI a brisk 13
par so you Will be ilt ease when you 811 down In lronl of
the sleely-ayad IlO'"'IlIffVT>eflI inspeclOl and Ile start s
sending you plain language a t only 13 par. You need If'Iis
e xira margin 10 overcome the panic wflich is unlver'lal ln
the lesl sotuallons. Whan you've spent your money and
lime to lake lhe test. you'lI lhank heavens you hadlhis
back-breaking tape.

SPECIAL OFFER! Both Nonce Cia • • Stud,.. Guid e and Non ce Theory Tapes
$20.00 Order NP7 3 00.

--OTHER STUDY GUIDES--

~COUR"'GEOUS-

20 + WPM- CT7320- CocIe 15 wha l gets you whe n you
go for the Exffa clus license, II is so embarrusing 10
panic OUI IUSI DeeaUH you didn' t ",,,,,,,re yoursaU wilh
lI'Iis!ape. t hOuTJlll hl8 IS only one word fasler, the code
llroups are eo d iHiculllha1 you'll "motll"lasleep coPY'
Ing the FCC 81utl by comparl8Oft. Use<s reporl l h<ll th9y
can'l believe how easy 20 par really ill wllh Ihls lanlNfic
one hour tapa.

_ EXTRA CLASS LICENSE STlJDY QUIDE- SG10ll0 
Before g oing lor your 1 x 2 c -'I. it palBto be a mas ter o f
the b tra clan e lectronics lheory , hIS s tudy guide is
tile logical ex lens ion of the 73 theory course All lhe
theory necessary 10 paSltl'le exam is presentOO. Ant_
1\8" IfansmissiOn ~nea . Iwr are discussed. as ......1..
noiMl. pr~ahon. and apeclalizoo COf'IITU>icatiOn
techniques, Thil book is not a Cl8Mfoom Ieclure 01
me" iQI iZ8lion guide. butlat"" a logical~tatiOn of
the maler18ltll8t must b.- underslOOdbe'Ote a ttem pt ing
the b tra exam. SavtI lourMl' a ,.,turn Irip to the FCC
and try Ille 73 method l~t t S5,95.·

. ...DVANCED CL"'SS LICENSE STUDY QUIDE 
$Gloal- Ready to upg,ade your hcense? To preve nt
retak ing the FCC t heory exam, you need lhe 73 Advanc
ed th8Ol)' guide. SSB. an ten na lheory. trans mlUerl . and
e lec tronICS ...-I uring teclmiquas are cov",oo in del .. ,
in tllia easy·to-Iollow atudy guida. Special modes and
techniql,l8$, $UCI'I" RTTY, arealao Ifeated. An "'01.-.
ing degree is nor _ury 10 master the Actvanced
Itleory- try this book belOle "ofla;ling lhe examioer'l ol
heal S6 9!>.• /PubI.$h«I by T...a Books previouato recenl
ch<lnges in FCC exam malerl".)

MQUTRAGEOUS"
25+ WPM - CT7325_ ThIS is t he til"" for that I ma ll
group 0'ov6l" achiev~hams who wouldn' t be co ntenl to
simply sa tlsly the requlremenls of t he Exira Cliln
license, If's lhe tOUgflfll! lape we've got and we keep ..
pennanenl lile of ","ms """<l !>EIve ma8l"'OO II. lei us
know ....han you',. up 10 SPe«l and we'll inscribe you.
nama In 73', ON MHilll of ~ame"

-SSTVTAPE-

-FOR YOUR HAMSHACK- _ SLOW SC"'N TELEVISION TAPE _ CT73/iO _ PfIZe
winning programs from Ihe 13 SST\l contest . Exce lle nl
lor Demo! $5,95."

S ty le ,y'- --'S-:;tv l.. w

Jt '1NSIJ/1

--- Slto:lO-Singlfl back i..- belora July 19l1O-13.oo
ST025O-Single back is_ alter July l !ll1O--S3.5O
ST0500-5 )'OUr c!lolcf- sa71)
SnllOO- l0 your ChOiea-$14.00
51"2500-25 our choica-512.00
ST2501 - 25 your choica_ S25.oo

BACK ISSUES
• BACK ISSUES- Com ple te your COllecfion: manr".

F.
rlme collectables now , c lass ics In the field! A fUI eer.

ecnon is an IIlVil luable compendi um of radi o and eree
tronics knowledge!

swi.. X

=--

&v
U :'O.I.·II

W2NSD/l
_ OSL C"'RDS - 73 I" ns 0<11 a lantN1ic seriesol OSL
cards ill abOul hall tile COli 01 having Them done elll...
....here beeauN they ilre run as a hI.. ln between printing
llOOI<l a nd Olher itema in the 73 Print Shop, 250 Style
W_OW0250_ lor 58,95": 500 Sty le W_OW0500_lor
$13,95· : 250 Slyle X_ OX025O_lor 58.95"; 500 StY'e
X_ QX05OO: 250 S tyle Y_ QY025O_ ' or 58.95": 500
Sl yle Y_ OY05OO _ 'or $13.95.· Allow 6-12 wks , ' or
delivery.
_ LIBR...RY S HELF BOXES - These sturdy .... hite. eer
Ngaloo. dlll·.",islanl DO",S each hold a lull year of 73.
K,lobaud IrI rcrocompu/mg or 80 IrI rerocomputmg. W,l h
your order , r&Quesl HIt.., icklng labels tor a ny o llhe
1001Owing : 73, Kilobaud IrI' crocomp4J/1ng. 80 IrIu:rocom·
pulin l}. CO. osr, Ham RadIO. PefSOIIa l Compurmg,
Rad,o £1fl:/fOfIic$. Inr.,Iace Age. and Byta. Order 1_
aXl000-lor S2.1lO ": order 2·]-aX2002-lor 51.50
each·; order 6 or fTIOIe_a Xl002_ 1or 51,25 eac h".

• FREE BACK ISSUE C...T...LOGS a re yours for Ihe ask·
Ing. . spac ify 7::J MagaZine , Kiloba ud Mlcroc;omp u ,ing ,
alld/or 80 Mic rocompulinp baCk issue catalog when you
send your name and lld<lress 10 us on .. postca.d.

MAGAZINE

BINDERS

• PreStlrve and protect yo ur eeneeeco 'or a IIfellme!
Order these hand some red binder s wilh gold le n eri nll,
57.50 101 1, 3 'Of $21.75, 6 lor 142.00 . (Postpaid wilh ln
USA, please add 12.50 per order ouls ide USA.) Check Of
mOM)' ordeNJ OIIty, no p/frJM or C,O,D. otders. 73
BlnrtIn. P.O. Boo: 5120, PhIladalphla, P"'1'141,

'NOTE-Abern adduM r,.. BIDden oal,..
"Use II'Ie order card in lhe back 01Ih,s mag&l lneor itemize your order 011 a Mlpsrate p iece 01 pa.P8f e nd ma il to : 73
Ra<! IO Booksl'l<lP . ~tert>OfOUOIl NH03458. Be aurelO,"cludechackordetallad c roo ll cilrd ,"Iorma tlon. NoC,O.D.
orde rs accepled. All o rders add 51.00 handling. Please a llow 4 . 6 weeks lor delivery. Oueslions regardl "ll you.
order? Please w"Ie 10 CUSIOmer 5eNice a t Ihe above address. (PlIces subjec t 10 c llan ge o n llOOks nol pubhsl'leCl
by 73 Mag az ine .)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



a VOL III RA DIO f!lEOUENCY TESTERS_ LB7361_
RadIO If8Cl..-qo ",aves, the common denominatOl '"
Amateur RadIO. Such il ems a SWR, atl tenna ~
pedance. kne lmpedaflC8. e1 outpul and held sl r""lll h;
detailed InSlrucilOflS on tesllng Iflesa .tam. InCludee
secllons on Signal generators. crystal ealibratOls, g.id
dip OSCill ators. oolse generators, dummy loads and
much more. $4.95.·

HANDBOOKS
FOR THE
HAMSHACK

a Rf AN D OIGITAL TEST EQUIPMENT YOU CAN
BUILD- BK1044_1'11Durst , funchon, square wave gen·
e rators. variablot leng th pulse generalors- 100 kHz
ma.ker, i·1 and rf sweap generalora. audioosc. allrl $lg.
nal lnjec tor, 146 MHz synthesiz .... . digital readouts lor
COUniefS, several counters. p.escal.r, microwave
meier. etc. :&2 pages. $.5.95 ·

e VOL II AUDIO FREQUENC'I' TESTERS_ LB7360_
.. . lam packed with all k inds of audio f' lIqueney test
equipment. II you're into SSB, RTTY, SSTV. etc " tflls
!lOOk Is a must lor you .. .a aood book tor fl~h eeeete
and a~peflmanl..e, loo! $.t .95.·

a VOL I COM PONENT TESTERS- l B7359_ . . . !low
10 Duild Iran"sIOlleslers (81. d.Ode teslers (3). Ie l esl 
_ (3~ voltmel.S and VTVMsI9I. ohmmet.s (8 diller·
enl k inds). IndUCl ance 131. capoKity 191. Q measur.
manl , cryslal et\ecll'ng 161. lemperatur. (2). aural
"""ers lor lhe blind (3) and alt llQrt s 01 m iscellaneous
dala on melers ... usi.-.g them. making l hem more ver ·
sallie, makl.-.g st.ndards. Invaluable book. $4.95.·

eVOL IV IC TEST EOUIPMENT-l6736.2-6ecom. a
t.oubleshoot ing wizard ! In this tourth volume ol the 73
TEST EOUIPM ENT LIBRARY ar. 42 home const ruCl 1on
prOj8CIS lor Du""'ng lesl equipment to "'ork wilh you.
ham slation ard.n servtClng dlgllal eqUipment. Plus a
cumulal .... Index tor a ll l our lfOlumes tor Ina 73 TEST
EOUIPMENT LIBRARY. S4 95.·

",",E..

a THE TEN METER FM HANDBOOK - BK1190- by Bob
Ht U K9EID. This handbook has been publlsfled 10 hltlp
the ten meter tnthusiasl learn fTlOfll about the many
methods 01con~ions and trlcl<s lhat art used tomake
e~ lSlifl(l unilS work eenee, Join lhe g._ 'link arers~ ot
t.... world on len FM and enjOy the lantssllc amount 01
fun in COIM'IUl'llcallng Wltlt amateur slalions worIdw oda
on len met... FM . $4.95.·

e THE PRACTICAL HAN D600K OF AMATEUR RADIO
fM REPEATERS- 6 Kll&>- by Bill Peslernak WA6ITF
~autl'lOf 01 73 Magazines monthly column " looking
Wesn This Is Ihe book for the VHFIUHF FMer,compilecl
Irom mat...lal submlltfld Dy over a hundred Individua ls,
clubB. organlutlons and equipmenl manufacturers. A
" must ""v.,' for your flam shacl< shell. S9.~

--The 13-
Test Equipment

Library

'WEATHER SATELLITE HANDBOOK - BK7370_ By
0.. Rf,10/l E-T~ W8800T. v........ inlormllhon in
this IKlllion * ", IIOr be utCluded in 1M MweSIIlll, 'iOtI of
the W,,'her SiIlteilne Handbook (...~Iable in Spring
1 9111~ Ct>apters SUCh as " How to BuIld an E'-ClroniC
TimM 101' SlIleltrte TfKl<i no~ .. fill ··Bui ld ing a n AUlomalic
Control lor lhe Sale lllte ReceMng 51.lion" willno lor\Qef
be ava Ilable when trlla edit ion ia O\It 01 print . Tfll$ III a
good entry level text tor r-ose discovering the excit ing
new u se o f weathe. satel li tes. Reguiarly $4.95, SPECIAL
SALE PRICE $2.50.

a MASTER HANDIlOOK OF HAM RADIO CIRCUrTS
6K1033- ThiS is.n ency<:kJpedla at amateur .adlO cit·
cuits. gleaned trom ppt ISsue$ at 73 Alagu _ and
carelully selected according to appIi<;ation. YOU'II Irrd
many you ....__ belore,.arne new twisls on the
tried and lrue. and ......., I flat ha...~ long Iorgolteo
llut .... well WOf'Ifl ........,..,be<ing.~e you. int..est
ranges from ragctlewlng 10 lOME. trom CW 10 alow-scan
TV. nom ox to county nets, tfl ls handbook will be a
welcome addition to your sflack. $8.%.'

a OWNER REPAIR OF RADIO EOUIPMENT-BK7310
Fran k Glass K6.RQ ehares over 40 years o f operating. ser·
vi(:ing. and design experience In thiS book which ranges
nom l lIe elementary to tile fligflly tecflniC<lI wrlllen lor
the top engl~ In the held. II *" wn"en In narrative
style on the subiecls at elecIronlc ....icing. how compo.
.-lts """'" and how ttoay a... comlloned to prO'tide corn.
muniCatoon eqUipment. ThiS book w~1 help you under·
stard lhe conceots reqUired to ....1C&your own st.tion
equipment. S7.II!>.•
erc Op·AM P COOKBOOK- BK1028-by Walle, G.
Jung. Cove.s not only the basic thoo'yol t he IC opamp
in gfeat de tail, but aiso InCludes ovar 250 practical clr·
cuit applications. Iibefally iilust ratfld . 592 pages.
5'1, ,,8 'I" soltbotlnd. S t 4.95. '

8TH E POWER SUPPLY HAN DBOOK- BK7~
Need a POwat' ,"uPOlY tor a gadgel you ·.e bulld.ng? tn
the POWER SUPPL'I' HANDBOOK lhere are dozens
re.ty·t<Hlulld. plus oalalled steps 101 designing )'OUr
own. There are circuits and parts l isl s l or all kinds 01
supplies. ra.-.gong Irom simple DC types to hlgflly
stable reg ulated versions. I! you n-t a ci.culI to con
vert a DC voltage to a h igher or lower vollage. turn DC
into AC. or AC to DC_then th is III t he book you need.
With more than 400 pages. you should be able to lind
just t fle errecn you need. Without a doubt one o f the
be$! power SUPf ty source books avai lable. compiled
by tile editorS 0 73. S9.95. ·

• THE NEW RTTY HANDBOOK_ BK7347_ is a new,,",,
lion lin(! tile only up-to.oale RTTY book .¥",i~bIe_ The
state of lhe arl hu been Chang,ng radICally atld had
made all po'8\'OOUS RTTY books oblIoiete II t><as the "'est
f;l rt;1,l , t$. g.....tlortlMl newcoo,oeo ande_pert alike.~_~.'

--THE
FOR

aBEHIND THE OIAl - BK7307- By Bob G.ove. Get
mor" run 0\11 01 ahorlwa... l istening Wit h Ihis inl er..l ·
Ing guide to __e, antennas. frequan<;'es and In
ter1erence . S4 95. ·

aTHE CHALLE NGE OF IIO_ BK7309 _ ls lhe ne",..t
book in I .... 73 tecf'lnlcal library,dfldicaled to 160 meier
opooraling. 51 Dunn provl<Jes all necessary Inl ormatl<ln
to gel sla'ted on this unique band. The all.lmPOrlant
anlenna and ground system s are descrlbfld in detail.
The Int.odlJCtfon cont ains Interesting photos 01 SIot w
Perry's ~t he King 01 160) ahotck.Tflill rehlfence Is a must
lor new and e~per;"nced" Top Band" operator$. Prict:
$4.95. '

a SSB ... THE MI$UNDERSTOODMODE- BK7JS1- by
JamM B. W,'son. Sing le $ldeband Transmission ...
tI'IOuSandS01uS use i1 ....., day,yet II remalM 0fMl ollhe
leasl undenlood lacets 01 amal_ rad l<l. J . B. Wilson
presents _.t methods 01 sidebard generation, am
ply Illustrated wllfl charts ard scI1emaHCS, wl " eIl ""II
enaDle lhe amblllOUS 'eader to con struct hiS own sjd&.
band qentralor . A must fOf thfllechnlcally,seflous hams.
S550

a PROPAGATION WIZARO'S HANDBOOK - BK7302
by J. H. NeI$On When sunspots riddled t.... worldwide
communiCations net works at IN 1940"$. John HerYy
Nelson looked 10 the~s fOl an _"'•. The r....,t
",as alheOl'y 01 propagatoon IOIecasiing based upon In
terpIaneIary slighm"nl lhal made the aull'lOf IN moal
... liable lor_ st. in America loday. The book PfOV""'*
... enlighlened look al communicalions ~s, . pr_t.
ard futu.e. as w&ll as leeching ee ." 01 propagation
forecasl lng. $6.95.·

aTOOlS .. TECHNIQUES FOR ElECTRONICS
BK7348-by A. A. Wicks is an easy-to-undSfstand book
written lor ee beginning kit lluilder as weil as I .... ex·
per;eneed IlObbyISI. 11 flU numerous plctures and
descriptions olille sate and COfflIC1 w....s to US& basIC
and speclaliled tools lor eIacIronic PfOt8CIS as ....., as
speCialized fNlsI worl<ing tools and the (:flemical aids
which ar.. used in repa" shops. $4.95·

THE 13 TECHNICAL LIBRARY

CONTESTER

• THE CONTEST COOK800K- BK7308- rfl\l98ls the
secrets of the contest win",,'s (Domestic, OX and
spec ialty contests), complets with pI\Otoe .nd diagrams
of equipment used by tile lop scor...s. Find OUI flow to
make 150 contacts in 0fMl haul. S!i95 ·

' Use the orde< c:ard in lhe bilck 01this ",.ga.lll-.eor i' emize you. Ofdel' on. seplI'8te poeceot pape< and .....il I0: 13
RadIo BooI<shop . Pet$fDOfough NHOO458. Be $Ure'o ,nclUOflCl'>eCk Of oel.,!ed cfed ,t card ,,, !ormation HoC.c.D
orders ac<:eploo. All orde<s add SlO1) handling Please 31Io0o. 6 weel<s lor deliver)'. OuntlO<lS .eg.. ' d ll\lI your
order? Please wflte to OJst~ ServIce at the.~ add'ess. CPnc es SuDletl 10chan~ on DookS not lllJbhsl>e<l
by 13 MagazIne.!

FOR TOLL FREE ORDERING CALL 1·800·258·5473



""

WORLD REPEATER ATLA S_ BK7315_ Completely up
dated, ove, 230pages 01 repeate r listi ngs are indexed by
location and frequency. More than 50 maps pinpoint
2000 repeater locations throughout the USA, Foreign
listings include Eu,ope. the Midd le East, South
Ame rican and Alrica. $4.95,

eTHE MAGIC OF HAM RADIO- BK7312- by Jerrold
Swan k, W6HXR be\l ins wil h a briel history of amateur
radio and of Jerry's Involvement in il. Part2detailsmany
of ham radio's heroic moments. Hamdom's close ties
with the continent of Antarclica are the SUb\'ect 01 Part 3.
In Part 4 the strange and hummous sides 0 ham li fe get
their due. And what of the luture? Part 5 peers Into the
crystal ball, $4.95.'

eA GUIDE TO HAM RADI0 - BK7321- by larry
Kahaner WB2NEL What 's Amateu r Radio all about? You
can learn the basics 01 this l ascinating hobby with this
excellent beg inner's guide. It answers the most frequent
ly asked questions In an eaSYiloing manner, and it
shows t he best way to go about qetting an FCC license,
A Guide to Ham Radio isan Ideal lnt toducucn to a hobby
enjoyed by people around the world. $4.95.'

e WORLD RADIO TV HANDBOOK 19111, 35TH EDITION
-BKlt84-Thi, book Is the bible of International broad·
casters, providing the only authoritative source 01 exact
Inlormatlon about broadcast ing and TV stations world
wide. Th is 1981 ed ition Is completely r;wised, giving
comprehensive cove-raile of short, medium and long
wave. 560 pages 01 VItal aspects 01 world listenong.
$16.50.

by dsa, of Ucell.." emlaaloD type, and fre_
quency from 160 thru 2 metera.ladudin& pro
vialop for the new 30, 17, and 12 meter banda.
Thia 22 .. 28 In, twelve-color chart la tbe nut
of Ita kind to be botb Informative and decora_
tive. $ 3.00 ..a1ue, only $1.95 witb tbe pur
clla.., of 1 or more books from the Radio Book
ah o p. (S u p p UeI Um.1ted, order now,)
CH7300 $1.95.

SPECIAL OFFER
Chart of

UNITED STATES AMATEUR
RADIO PRIVILEGES

e RTL COOKBOOK_BK1059_by Donald Lancaster,
Explains the how and why 01 RTL (Res lstor·Transistor
Logic) and gives design Information that can be put to
pract ical use. Gives a multitude 01 digita l ap plicati ons
ranging Irom the basic swi tch to the sophIst icated
counte,. 240 pages; RegUlar price $6.50, Sale price
S3.00!

e PRACTICAL ANTENNAS FOR THE RADIO AMATEUR
-BK1015-A manual describing how to equip a ham
station w ith a suitable antenna. A wide range 01 antenna
topics, systems, and accessories are presented giving
the reader some lood lor thought and practica l data lor
construction. Designed to aid the experienced ham and
novice as well. Only $9.95."

-SALE PRICE 53.00-

eTTL COOKBOOK-BK1063-by Donald Lancas ter.
Exp lains what TTL Is, how It worke, and how to use It.
nrecusses p,actica l app lications, such as a digita l
coun ter and display system, events counter, electron ic
stopwatCh, digi tal voltmeter and a digital tachometer.
$9,50.

e CMOS COOKBOOK - BK10l l - by Don Lancaster.
Details the appllcallon o f CMOS, the low power logic
fam ily sui tab le for most applications presently
dominated by TTL. Required readinlllor every se rious
digital experimenter? $10,50,'

eTVT COOKBOOK-BK1064-by Don Lancaster.
Describes the use o f a standard te levision receiver as a
microprocessor CRT te,minal. Explains and describes
character generation, cursor control and interlace in
lormatlon in typical, easy·ta-understand Lancaster
style. $9.95. "

COOKBOOKS

--Save over 50%__

r,

I

1

The ClANT Book
Of Amateur
Radio Antennas

I
l.,

ANTENNA
BOOKS

.VHF ANTENNA HANOBOOK- BK7366-The NEW
VHF Antonna HandboOk details the theory, design aOO
construcllon 01 hul'Klreds of dHfeflmt VHF and UHF en
tennes ... A practical book written for the average ama
teur who lakes joy in building, nollull of complex lor·
mulas lor the design ang;naer. Packed with fabu lous an·
tenna pmjllC18 you can euno. 5595. ·

• THE GIANT BOOK OF AMATEUR RADIO ANTENN AS
~With the GIANT BooIc of Ams ' ...r Radio AnI . nn. l 
6K1104_by your side, antennas wil l become Itle least of
your wOffies. Over 450 pages 01 design Ideas, theory and
reference data make this book live up \0 its title. The 7
chapters cove' everything from basic antenna thllOfY
through des igns for DIY accessories, as well as eceens
of antenna designs. Whether planning to bu ild or bur"
deSIgn or admire, test or enjoy a ham antenna_this s
the book tor you. From the editors of 73; published by
Tab Books. Hardcover $12.95."

• 73 VERTICAL., BEAM AN D TRIANGLE ANTENNAS
BK1069-by Edward M. Noll W3FQJ. Describes 73dltter'
ent antennas for amateurs. Each design is tm. result o f
the authm's own experiments cov...-ir>g the construction
01 noise bridges and antenna line tuners, as well as
methods for measurir>g resonant frequency, velocity rae
tor, and standlng.wave ,atlos. 160 pages. $5.50"

e73 DIPOLE AND LON G·WIRE ANTENNAS- BK1016
- by Edward M. NoIlW3FQJ. This is the first collection
of vtrtuatty every type of wire antenna used by ama·
teors. Includes dimensions, configurallons, and de
tailed construction data for 73 di f fe rent antenna
types. Appendices describe the construction 01 noise
bridges, i ine tuners, and data on measuring resonant
trequency. velocity lactor, and swr. $5.50. '

MICRO COMPUTER BOOKS FROM 73---
e 4OCOMPUTER GAMES_ BK7381_ Forty games In ail
in nine dillerent categories , Games for large and small
systems, and even a sect ion on calculator games, Many
versions 01 BA$IC used and a wide variety 01 systems
represented. A must lor the serious computer games
man. $7.95'

e HOW TO BUILD A MICROCOMPUTER-AN D REALLY
UNDERSTAND IT_ BK7325_ by sam Creason. rne erec
tronlcs hobbyist who want s to build his own microcom
puter system now has a practical "HOW·To" guideboo+<.
This book Is a combination technical manual and pre
grammlng guide that takes the hobbyist atep-by -stBjl
fhroug h the design, construction, testing and debugging
01 a complete mIcrocomputer system. Must reading for
anyone desiring a true understanding 01 small computer
systems. $9.95."

Some
ofthe
Best
from

CU IPUTER
GAMES
""";.u,ud~

"",_ K .... _0,...., "-''-'.---..'-",...., ,Uk_~,..,...,,,,,.

e SOME OF THE BEST FROM KILOBAUDIMICROCOM·
PUTING -BK7311-A collection o f the best articles that
have recently appeared In Kilobaud! MICRCX::OMPUT·
ING. Included la material on the mS-80 and PET
systems, CP/M. the 808lY8085IZ8O chips, the ASR-33 tor
minal. Data base management, word processing, text
editors and lile atructures are covered too. Prog ramminll
techniques and bardcore hardw are construction prOJ'
ecta !Of modems, high speed cassette interfaces and
TVTs are also Included in th is large format, 200 plus
page edition. $10.95."

e UNDERSTANDING AND PROGRAMMING MICRO·
COMPUTERS- BK7382- A valuable addition to your
comput ing library. this two-pert text Includes the bes t
articlea that have appeared In 73 and Kilobaud
Microcom putl ng magazines on the hardware and $Oft·
ware aspects of microcompyllng, Well·known authors
and well-struct ured text helps the reader get involved.
$10.95' eTHE NEW HOBBY COMPUTERS_ BK7340_ Thls
eHOBBY COMPUTERS ARE HERE!_BK7322_ 11 you book lakes itlrom where "HOBBY COMPUTERS ARE
want to come up to speed on how computers work . . . HERE' " leaves 011, With chapters on Lar"" Sca le Integra·
hardware and software ... th ls Is an e>celitlOt book. II t lon , how to choose a microprocessor chip, an Introduc·
starts with l undamentals and expla ins the circuitsI and tlon to programmIng, low cost I/O for a computer. com·
the basics o f programming, along with a couple 0 TVT peter ar it hmetic, checkln\l memory boards..and
construcUon projects. ASCII·Baudo t. etc. Th ia book has muchJ..much more' Don't mISs thIS tremendous valuel
the highest recommendations 8S a teaching aid. $4,95.' Only~ 95 "

' Use the order card In the back 01 this magazine or i tem ize you' order on a separate piece of paper and mail to: 73
Radio BookaMp ' Peterborough NH 03458. Be sure to inciudecheck 0' detailed credit card inlormat ion. No C.O,D,
ordera accepted. All orders add $1.00 handling. Please allow 4.6 weeks lor delivery. Questions 'egardlng your
order? Pleaae write to Customer service at the etov.. addresa, (Prices subject to change on books not publiShed
by 73 MagaZine,)

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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Tribander
The Rugged, Reliable 10, 15, and 20-M tel1
Yagi You've Been Waiting for Is Now
Available.
This exciting new tribarder sets the poce for depenc:lable perforrnqJ~e

with its two in m e trap design - and the solid constructicn you've c
expect from Hustler. In fact. its durabie design is partially based dH
corcepts used in the time-tested and world-renowned ftJstler 4-BOhdTra
Vertical.

The 3-TBA is the smallest full-Ieatured tribander available loday. il
offers excellent front to back ratio and SWR at resonance. Plus, it is
engineered toprovide the widest possible bandwidths with superior
power handling copocnv,

A special heavy-duty saddle prevents rrechanical distorlion. Although
light enough to ship UPS. a nd enable use of srroller, less expensive rotors .
the 3-TBA can morage windloads up to 100 MPHllts turning radius is onlv
14 feet.

All in all . you can't surpass the Hustler 3-TBA for top !riband qoolity: Hus~er ~".

- still the standard of performance. ..
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-
The Racer's Edge

it was ham communications at
Derby days in Akron

Derby Downs lies against a natural hill on the eastern edge
of Akron Municipal Airport It has been the scene of theAfI
American Soap Box Derby for 40 of the event 's 43 years.

Henry Rumio5ki WDB/OI
1053 16th StrE.'t'f
Cuyahoga falls OH -/4113

W hen Dan Pura l of
Fa ir Oak, California,

crossed the finish line to
win the 43rd All-American

Soap Box Derby, August 16,
in Akron , Ohio, it was dou
bly appropriate that the
checkered flag was waved
by Jim OU.

Civen that honor as presi
dent of Novar Electronics,
the chief sponsor of the All
American Derby. Jim Ott is
KB8el, and he wa s Quick to
praise fel low amateur oper
ators who had provided
communications for the
week-long Derby activities.

" I don't know how we
could have run the Derby
without the hams. They pro
vided the insta nt communi
cations which made it pos
sible to dea l with any situa
tion quickly," he sa id.

Wayne Alle y, general
manager for the Ali-Ameri
can Derby, agreed that am
ateur radio made his job a
lo t eas ier.

"We spe nd 51 weeks pre
paring for th is one week .
Without the radio opera
tors, it would be a lot hard
er. I can be anywhere I'm
needed and still have imme
diate contact with my staff
and other officials. That's
especially important when
I'm tr aveling between
dow ntown activities and
the track ."

Alley's "shadow" through
out the week was Ga il
Wands WB6VNO, who had

both z.meter and 22().-MHz
handhelds for both simplex
and repeater operation .
Gail had o ne of the more
active roles since Alley had
to hand le many questions
immediately during Derby
week act ivit ies and the
race.

Assignments for Derby
co mmunica tions were han
dled by Tim McCleod, o pe r
at ions office r for the Com
munity Amateur Rad io Se r
vice (CARS) and an Akron
schoo l teacher. Communi
catio ns activ ity was cen
tered on the CARS .04/.&4 re
peater which provided ex
cel lent coverage through
out the Akron area with the
handhelds most o pera tors
were using. The club sta
tion, WB8DJ P, se rved as net
control for Derby activities
o n the repeater, with rou
tine traff ic and rag chewing
moving to other repeaters
in the Akron area .

Tim's real work began on
Monday when the volun
teers provided co mmunica
tions for the welcoming of
the champs at the Oran
gerie Plaza in downtown
Akron . Since the champs
were to assemble at the
park ing deck of the Univer
sity of Akron dorms follow
ing breakfasts with their
famil ies, it was impossible
to schedule their arr ivals in
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WBBYNX assis ts a parade o fficial du ring the downtown
parade on Friday evening. A second parade was held at
Derby Downs immedia tely preceding the race on Saturday
mornmg.

Workers carefully align each car at the starting line.
WDBO(H and his XYL, KABDRT, provide radio support in
the booth in the background.

WDBPOL and XYL. W DBPZO, work at the topside control
booth during Wednesday's trial runs.

advance. Eighty-two senior
champs had come to the
city to try for the college
sc ho la rs h ips , tot a li ng
$10,000, wh ich went to the
top three fini shers. The 89
juni or d ivision c ha m ps
were vying for power tools,
and the top nine finishers in
both classes were to receive
trophies. Der by o fficials
wanted to a nnounce the
hometown of and to give
greetings to each champ on
his o r her a rrival at the pla
za . To do th is, Tim arra nged
fo r opera tors to be on duty
at the pickup point, at stra
tegic corne rs downtown,
and at the plaza to pass on
the needed information .
Each champ was correctly
introduced as he a rrived
with a police esco rt.

While Gail W B8VNO was
providing communications
for the Derby ma nager. her
hus b and , Ted W a nd s
WD8CVH , wa s helping with
the a rrival of the cha mps.
Anot her husband and wife
team , the Mus graves
(Scotty K8UCN, and Barb
WD8DAIl, were working at
the pickup poi nt with the
champs .

Two other husband and
wife teams ass isted in the
Derby communications ef
fo rt. l arr y Wilso n WD8POl
and Peggy WD8PZO ass is t
ed a t " topside," the area
where the ca rs were stored,
weighed , inspected, a nd

prepa red for their run down
the hill . The pa ir hand led
the post du ring the tr ia l run
whic h each contes tant had
o n Wednesday and d ur ing
th e race itself . Carl Han son
WD8 0 CH and A u d rey
KA8DRT provided ra d io
contact at the sta rting line
on race day.

These couples were jus t a
few of the amateurs who
p rov ided com m unica tio n
between the Derby Hall of
Fame in the Convention
Center downtown and the
track throughou t the week
as entrants were wei ghed,
took tria l ru ns, and partie
ipa ted in the activit ies
planned fo r t he champs .

Alley and other off icials
were particularly impressed
with the phone patch capa
bili ty of the repe ater.

"My sec retary could find
me whenever she needed
me no matte r where I was,
si m p ly b y di al in g the
phone ! It made my job easi
e r and saved a lo t of time. It
helped thi ngs run more
smoothly," Alley said.

Der by off ic ial s were
quick to point out the se r
v ice o f Jim M c Cr or y
WD8RDW, who was home
on vacation from the O hio
State School fo r the Bl ind in
Co lumbus. Jim spent mo st
o f the week mann ing 2-me
ter and 22G-MHz rigs in Der
by he adquarters, located
unde r the grandstands at

the track in sout heast Ak
ro n. Jim, who ha s his Cener
a l license, became a ham in
1978; he said he enjoys op
era ting the 2-meter rig he
ha s on loan from the Good
year Amateur Radio Club
a nd hopes to acqu ire his
own rig when fi nances per
mit.

Tho ugh t he ac tiv it ies
wh ic h J im a nd o t he rs
helped with during the
week were importa nt, they
were jus t more preparat ion

for Derby offi cals and the
co mmunica t io ns team for
t he big day. Saturday, Au
gust 16, when a parade
down the track. a skyd iving
ex hibition, a nd 91 heats
would all have to take
place ,

Amateur rad io helped to
ensu re tha t this year's race
went like clo ckwork. That
ha s not always been the
case. Alley recalled one in
c ident which, wh ile it had
no serious conseq uences,
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WB8VNO provided communication for Derby general man
ager, Wayne Alley, seen here talk.ing to one of the deputies
at the track..

WB8 VNO provided communication while Derby officals
discussed the race with Kazumi Horai (right) of Iokvo Tele
vision. who taped segments for a special on children of the
world.

~;
~,.

WB8CBO (left) and WD8CVH opera te CARS station
WB8D/p on race day from the bridge across the race treck.
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was embarrass ing to the
people involved.

Two years ago, a skydiv
ing team was to exit the
plane. f ree fall, and land on
the Derby track at the con
cl usion of the parade, A
smoke grenade set off at
the tower was to signal the
team to jump. and the track
announcer was to call the
crowd's attent ion to the
team. Unfortunately, a can
non was set off to signal the
start of the parade. The
smoke from the cannon ap
p arentl y looked l ike a
smoke grenade from 12,000
feet, and the skyd ivers ar
rived cons iderably ahead of
schedule.

Since this year's Derby in
cluded another skyd iving
exhibit ion, Bruce Bechto l
KBVAK fl ew wi th th e tea m
and prov ided both 2-meter
and 22Q-MHz communica-

tio n w ith Je ff Brown
WD8MMN, at trackside.
Jeff was to keep Bruce in
formed about the timing of
the jump.

W hen Bruce arrived at
the airport. the jump team
and the pilot expressed
some concern about the
cloud cover and the wind.
After a d iscussion, they de
cided to see how conditions
were higher up and to make
the decision then.

The wind and clouds did
present a problem, and
Bruce was able to inform
officia ls on the ground of
the situation. The track an
nouncer was able to point
out to the crowd that the
team would be jumping
from about 5000 feet with
no free fal l becau se of the
conditions. In add ition, ra
d io communication also al
lowed the announcer to re-



WDBDAI provided rad io communication for the VIP booth
on race-da y. Immediately behind her is KBBeT, president of
Nova r Electron ics, chief sponsor of the All-American Soap
Box Derby.

W DBPOL, his XYL, WDBPZO, and NBAHJ take a break at
the control booth during a full in the heats on race day.

assure the crowd qu ickly
that o ne skydive r, who had
been blown into a fence
while land ing, was not in
jured . The team said there
would have been confusion
o n the ground if they had
not been ab le to commun i
ca te the change in plan s to
the annou nce r.

With the parade and sky
d iving compl eted, the race
be came th e importa nt
event . The re we re two
classes, junior. fo r boys and
girls 10 to 12, and senior, for
entra nts 12 to 15. A t z-vea r
old could choose e it her di
vision, and this yea r's seni or
winner was 12.

For each heat. two o r
three cars. depending on
the pa irings. were placed o n
the st art ing blo cks, the
block s were dropped, a nd
the cars rolled down the
953-foot rac ing st rip to the

fin ish line where the first
ca r across tripped an elec
tronic t imer-and a camera
shutter, to prov ide photos
for the judges in ra ce s
which were too close to ca ll
with the naked eye.

Af ter crossing the finish
lin e , the c a rs h a d a
1,200-foot runout area in
which to slow to a stop.
Si nce each ca r had a brake.
most sto p ped near t he
st a nd , abou t ha lf way
through the runout area . At
that point, if a winner had
alr eady been declared over
the pu blic address system,
Derby vol unteers conso led
the " losers." (The term loser
is never heard at the Derby.
Officia ls t hroughout the
day c a ll each entra nt ,
"champ," since each got to
Akron by being the champ
of some lo cal derbv.l

The winner then waited

unti l two ot he r winners
we re availab le a nd the
three d rew for lanes in the ,
next heat. K8UCN hand led
the lane assignment chores
since eno ugh other volun
teers were available fo r ra
d io duties. Afte r drawing
lanes, the winners and the
cars were returned topside,
where they waited fo r their
next run.

It the Derby were to run
smoot hly, action had to
take place si multaneously
at topside, the starti ng line,
the finish line. a nd the run
out area. Safety was the
fi rst concern. and an ama
teur radio operator was sta
tio ned at each location.
They we re coordinated by
WB8DJP. o pe ra te d b y
WDBCVH and WBBCBO .
The co ntro l station was lo
ca ted on the seco nd level
of the bridge at the finish
line and just behind the an
nouncer so that informa-

tlon could be passed on to
the crowd qu ickly.

In add ition, a telephone
line connected each sta
tion. and, leaving nothing to
chance. another heat was
not run until each point had
given the o kay. In addi tion
to ra dio and telephone
communicat ions. a system
of red and green lights and
red and gree n flags was
used. No ca r could leave
the starting line unti l a ver
bal go a head had been giv
en and both the gree n light
and green flag were visible .

Fortunate ly. t his yea r
there was no serious emer
gency to test communica
tions capabilit ies. The few
entrants who brushed the
wall walked away and shed
tears more from the agony
o f defeat than from any in
jury. The Akron Fire Depart
ment Emergency Medica l
Team and a US Army Re
se rve medica l team careful-
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K8VAK, who provided aerial communication for the skydiv
ing exhibition. has his chute adiusted. Bruce used both
2-meter and 220 handhelds.

KBUCN coordinated lane selections as each heat winner ar
rived in the runout area. In the background is the Goodyear
Air Dock, the largest building without interior supports.

WB BYNX and KBBel provided radio communication in the
runout area.
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I y ex amined t he f ew
cha mps who bumped the
wall. The o nly d am ages
were to the pr ide of the
youngsters. some of whom
had traveled many miles to
represent thei r hometowns
and count ries. The race in
cluded champs from Cer
many, Venezuela. and Can
ada.

O ther hams working Der
by day included Clyde
l orenz W BBYNX, Jeff Ruoff
N8BFU. and To m Haynes
K B8CJ (who were stationed
in the runout area), Paul
Banquer WD8MDG, w ho
was at the f in ish line, and
Bob Cronauer N8AHI, Ken
Langford WD8QWD, and
W D8DAI, w ho provided
communications for vari
ous Derby officials .

Bru c e Ro d enk irch
WB8WFD shadowed the
NBC crew which taped seg
ments of the race for use

during October on the new
se r ies "Ca m es Pe ople
Play ." Bill Hessler W8DXT
prov ided communications
for Kazumi Hotai and his
Tokyo television crew
which was shoot ing footage
for a specia l program on
ch ildren of the world .

Ken Slezak N8BYS, who
w a s statio ned half w ay
down the t rack. had the
most uneventfu l post. H is
only action was to check o n
an entrant who had applied
his brake and stopped in the
middle of the t rack after a
shroud o n his car loosened
and blocked hi s vision .

I t's not possib le to name
all the hams who helped
during t he week with the
Derby or who might have
helped give direct ions on
Derby day on the other re
peaters in the Akron area.
Nor is it possible to m ention
all the c lubs whic h were



represented by the people
participating. But it is possi
ble to tell a little more
about the ham who helped
make it all poss ible , Jim Ott
KB8el .

In the fall of 1972, Chev
rolet off icials (w ho had first
sponso red the De rby in
1936) decided to withdraw
their sponsorsh ip. The Der
by was sponsored by local
groups until the fall of 1975
when another national
sponsor was found . Novar
Electronics of Barberton,
an Ak ron suburb, pledged
$165,000 towa rd the next
Derby, and has supported
each De rby since.

Ott, who was fi rst Ii·
censed in 1962 as K8CAA,
founded Novar when he
was 17. (Novar stands for
Northern Ohio Video and
Radio.) Ott had gone to
Ohio State University to
study electrical engineer
ing, While working with a
deaf student the re, he de
veloped the Whisperlite , a
device which converts

sounds into light . When
commercial interest in the
device developed, Ott Quit
school and founded his
company which, today, is a
recognized leader in securi
ty systems includ ing a new
identifica tion system which
uses th e vibra tio ns crea ted
by the human body.

Though the Novar name
is prominent during Derby
week, on T-shirts and other
Derby promotional materi
als, Ott does not make com
mercial use of his sponsor
ship d uring the rest of the
year.

O n race day, he sa id, " It's
fun to be here seeing the
kids enjoying themselves.
This is a great program and
I'm happy to be able to con
tribute."

Jim said that his work
doesn't give him as much
time o n the air as he would
like, bu t if you do hear
KBBCl, jum p in and say hel·
10 to a ham who helped
make August 16 an im por
tant day to 91 champs.•
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Amateur Radio Profiles

KBBCT waves home the final heat of the 1980 All-American
Soap Box Derby. Dan Purol of California, in the red car,
took home a $5000 scholarship and a California Replicar kit
in addition to the trophy.

KB8CT presents the senior division All-American Derby tro
phy to Dan Purol of Fair Oak, California.
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RL Gruner W4UFT
3179 Boone 51.
Memphi5 TN 38127

Perfect Parabolas
- use some solar technology on you r

next dish antenna

Pho to A. Front view of completed fo ur-foot dish showing
rib structure.

I became in te rested in
building an MD S TV con

verte r after read ing an arti
cle in the August. 1979,
issue of 73 Magazine enti
t led "You Can Watch Those
Sec re t TV Cha nnels,"

Af ter building the con
verte r and coffee-can feed-

horn , I was concerned over
the number of trees be
tween m y location and that
of the MDS tr ansmi tti ng
station. A tine-of-sigh t path
is normall y required at the
frequenc ies used for MDS
TV and t rees grea t ly attenu
ate sig na ls. I sus pec ted that

I would need an antenna
wit h more gai n than tha t of
the " snow -saucer" type .

Whenever U HF or micro
w ave f requencies are rnen
ti oned, I form a menta l im
age of a parabo lic d ish .
However, they are expen
sive and I kn ew nothing
abou t design ing o r build ing
them. $0 what do I do now ?

Research

Afte r a long and fruit less
search through my limited
libra ry of radio publica
tions, I was ready to give up
when I spotted my Solar
Energy Handbook . It con
tains info rm ation on collect
ing ligh t waves with para
bolic ref lectors . Having
read that t he propert ies of
high f requency rad io w aves
and light w aves are sim ilar,
I decided to design and
build a paraboli c reflector
based upon the information
in the book . Thi s inform a
t ion is shown in Figs. l (a),
l (bl, and l (c) and il lust rates
three approaches that can

be used to produce a para
bolic cu rve.

Design m ater ial s needed
are:

• Several sheets o f l inear
graph paper

• St raightedge or ru ler
• Com pass for drawing

circles
• Pen cil
• Piece of wood - 1" X 6"

X 24"
• Approximately 5' of string
. 4 ' X 4' piece of plywood

or heavy cardboard

Dimensions

Due to my limited knowl
edge, my choice of dimen
sions was based upon com
m o n sense and conve
nience. Choosing a d iam
ete r of four feet for high
gain and a foca l length of
26 inches so t he feedhorn
mounting t ube cou ld be
sho rt and rigid, I fo l lowed
the in struct ions shown in
Fig. l (a). I let each square
on the graph paper repre
sent one inch (not shown fo r
purposes of clarity).
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Photo B. Rear view of dish showing mounting details .

•"C
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Fig. l(e). If vertex "V" and
axis "VA" are given as well
as width "BA '; draw "CB"
paraflel to axis and "CV"
perpendicular to axis. Di
vide both into an equal
number of equal sections (1,
1, 3, 4, ercj Connect "V" to
each point of "CB" (radial
lines). Intersect each radial
line with parallels drawn
from corresponding points
of "CV". The intersections
are points of the parabola.
Mark. point "0" on exten
sion of the axis so that "OV"
= " VA", The line connect
ing "0" with "B" is a tangent
at "B". Where "DB" inter
sects 'T V", mark point "P".
Draw line from "P" at right
angles to "BD"; this will de
termine the posit ion of
focus , "F", on the axis.

spaced at 2" intervals . This
causes the mesh to close ly
fo llow the cu rvatu re of the
ribs when the wire is twi st
ed . For a neater appear
ance, you may wish to spray
the e nti re assem bly with
a luminu m pa int as I did.

Testing

Afte r construction came

e

•,,,
"," "'"

the dish. This 23" length of
tubing is inserted through a
clamping bracket whic h is
attached to anot her leg of
the tower.

Fig. l(b). If, as in 1(a), vertex
"V" and focus "F" are given
on axis "A ", draw line from
"V" perpendicular to axis.
Mark any point on this line
(1, 2, 3, etc.) and connect it
to " F". Draw a line from
each point at right angles to
the line to 'P'. (Thus, from
point 5, draw line at right
angles to "SF".) Each of
these lines wi/f be a tangent
of the parabola, which must
be drawn inside these tan
gents, touching each section
at its center.

Covering the Frame

Us ing 1,4 " mes h wi re
(ha rdware cloth) o r a lumi
nu m window sc reen, e ut
four pie-sha ped wedges a nd
attac h them wit h ba re a lu
m inu m wire to the ribs o f
the dish . The " t ie wires" a re
bent into a U shape a nd in
serted throug h the mesh
over t he braces. They a re

-v- I ..,.

12" from the rim and attach
eight pieces of Tee metal
braces between the ribs to
form an octagon-shaped
circle on the rea r of the
dish . Attac h eight mo re
pieces of the Tee metal
from the octagon-shaped
circle to the rim, centered
between each of t he mai n
ribs. See Fig. 3(d).

Dish Support

The dish su pporti ng and
mounting frame is made by
making a n 19 " x 19"
square with Tee me tal . See
Fig. 4. Each co rne r is braced
wit h a to-gauge trian gle cut
fro m the 4" x 4" sheet of
a luminum. The frame is at
tached to the rear of the
d ish with 5" le ngths of Tee
meta l. Add itiona l braces
from the frame to the dis h
are fo rmed wit h the four
1b--gauge 1 " x 6" a lumi
num strips .

The two % " x 8" a lu
minum strips a re fo rmed
arou nd o ne leg of the tower
a nd will bolt to the rear, f lat
surface of the frame when
the dish is mounted on the
tower,

The 7/8" o .d. tubing, 3"
long, is slipped over the Y4 "
x 19" aluminum tubing
and the 19" tubing is at
tached to the upper and
lower frame members . The
7/8" U-bolt clamps the 7/8"
sleeve to the %" x 23" alu
minum tubing which will
form the adjusting arm for

Fig. l(a). If vertex "V" and
focus "F" are given on axis
"A ", mark po int "0" so that
"OV" = "VF". Draw lines
perpendicular to the axis at
any points, 1,2, 3, 4, 5, etc.
Bisect each with an arc
drawn from "F", with a radio
us equal to the distance of
the particular point from
"0". Thus, bisect line 3 with
radius "0 3" drawn from 'P'.

'2 3 • , 6

After marking the graph,
it is necessa ry to obtai n a
ful l sca le graph. This is ac
compl ished by d rawing ver
tica l and hor izonta l lines 1"
apart fo r the full le ngt h and
width of the 1" x 6" x 24"
boa rd . Having done this,
observe the markings on
your graph paper and mark
the corresponding points
on the 1" squa res on the
board . If you draw a line
from point to point on the
board, you will have a full
scale pattern on the boa rd
for forming the ribs of the
dish. See Fig. 2.

Attach the 5' length of
string to the center of the 4'
x 4' plywood and, holding
the pencil tightly against
the string, draw a four-foot
diameter circle on the ply
wood. This is you r " rim"
pattern . A complete list of
materials is provided in the
Construction Material s box.

Construction Details

Cut eight 22 % " pieces of
"Tee" meta l and bend each
of these so the flat surface
will conform to the patte rn
on the wood graph. Be ac
cu rate because these 8
pieces are the ribs whic h
estab lish t he c urva tu re of
the dish . Refe r to Fig, 3 fo r
t he fo l lowi ng assem b ly
steps.

Pos it ion the most cu rved
e nd of the ribs in 1" from
the outer edge of the pipe
fl a nge . Attach these eight
ribs so the fla t side will be
aga inst the bottom of the
flange and will rad iate out
wardly with equal spacing
This should fo rm a hub with
eight spoke s.

Keeping the flat side out
ward , carefully bend a
length of the Tee metal
around a large round object
such as a 55-gallon oil drum
and make a four-foot circle
to match the circle on the
plywood pattern. Using flat
strap aluminum as a back
ing plate, attach the ends of
this circle to form a 4' hoop
or rim .

Attach the rim to the top
of the eight ribs . Measure in
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Construction Materials

'12" x '12 " X Va " Tee-shaped aluminum strips
Small nuts and bolts or "pop rivets"
3-inch pipe flange
V." mesh wire (hardware cloth) or aluminum window screen -

enough to cover the reflector.
Aluminum tubing, 'I." o.o. x 19" long
Aluminum tubing, 718" o.o. (3,4 "l.d.) x 3" long
Aluminum sheet, l&gauge, 4" x 4"
Aluminum strips (2), Yz" wide x 8" long
Aluminum strips (4), 16-gauge, 1" x 6"
Aluminum strip, 16-gauge, 1" x 2W'
Aluminum tubing, '/z" x 36"
Aluminum tubinq, 1f2 " x 23"
1 u-bott clamp (10 flt 7/6" pipe)
1 If-bolt clamp (to fit lower leg)
several feet of aluminum wire (clothesline Wire), small gauge

,,,,,, , ,, ,,,
24 ' FOCAL PLANE, , ,,,, ,,,, , ,,, ,AX IS 'A'

-e- 'v" 2~A~67ell ' .'

~DEPT H-I

Fig. 2. Details for making full-size construc tion pattern (top
half of the parabola graph).

Miscellaneous
The pipe-fla nge center

hub ma kes horn attach
ment easy. You may wish to
thread a short pipe nipple
into the flange and slide a
piece of aluminum tubing
or Pv'C plastic over the nip
ple to mo unt the horn. You
can clamp the two together
with screw-type pipe clamps
or hose clamps.

Conclusion

If you should bu ild a
pa rabo lic reflector from
the solar book information
given, 1 bel ieve that you
will be well pleased with
the results, I certain ly am. I
have become so interested
in the design of dishes that I
have completely dropped
the MDS project and I am
presen tly contemplating a
12 footer for satel lite recep
t ion. Good luck .•

the design and now the me
te r read fu ll sca le (100
mic roamperes). This was
mu ch greater than the di
rect reading without the
d ish, ind icating a great deal
of ga in.

The Gun n oscillato r was
the n moved to a point three
feet from the front of the
dish and the detector was
used at the rear of the dish
to check fo r rf leakage
through the mesh cover.
None could be detected .
This wou ld seem to indicate
that spacings grea ter than
Y4" could be used for fre
que nc ies be low 10.5 GHz.

t he pl ea sure o f test ing
so me t hing th at wo rked
right the first try. I was fo r
tunate enough to have a
Gunn diode osc illato r o per
at ing at 10,5 GH z and t he
wa veguide-horn fro m an
old po lice radar detector.
The Gu nn osc illator was set
up facing the waveguide
detector at a d istan ce of
te n feet and the meter read
in g was noted . The Gunn os
cillator was the n pointed at
the mouth of the dish, and
by stan ding to one side and
moving the detector arou nd,
I was ab le to locate t he
point of highest rf co nce n
tra tion . This poi nt was
26Vl" from the vertex of
the dish, on ly a hal f-i nch off

"--'--TOIIIER L~GS

:"~~~::::-'SUPPORT FRA ME

,OP vir ..

' / 4' A~UMINUM

R'BS (8)

'"

112" ALUM ,"uM TUBI~"

H" LO""

4 " 4' CUT o~
DoTTED ~I N E S

HTRA."
BRAC~S

3" HUB~C

Fig. 4. Supporting and mounting construc tion details.

STRAPS
AROu "O
TOIII~R ~~"

"

( "

Fig. 3. (a) Rim dimensions. (b) Spoke installa tion. (c) Octag
onal bracing placement. (d) Ins tallation of extra rib braces.
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FOr the best deal on
_AU_ Aliiance- Ameco- Appie- AS P
_AvI nli - Selden_Sencher-Sir d- COE
_CE S.Corn mu nicalion s Spechlis!S
_Collins- Cushcu ll- Oliwl- DenTron
_Ou ke- Husl ler- Hy ·Gl in- Icom- lRl- KlM
_Kenwood_llrsen_Mlcrolronics- MFJ
_Midland- Mini·Producls- MirIge- Mosley
_NPC- Newlronics- Nye- Plnn onic
_Palomar Engineers- Regency- RobOl
_Shure. Siandard- Swin- Tempo
_Ten-t ee- Tnnscom- YIUU

NO APRIL
FOOLING!

TenTec OMNI/D Series C
Transceiver $999

YAESU FRG-7700 Full
Coverage RCVR .. $489

YAESU FT-207R $269
KENWOOD TS-830S 9

Band XCVR .. In Stock!
KENWOOD TR-7800 2

Meter XCVR .. In Stock!
TEMPO S-1 .... only $239

With Touchtone® .. 269
APPLE Disk Based Sys

tem: Apple" or " Plus
with 48k RAM installed
and DOS 3.3 $1899

Apple prices include prepaid shi pp i ng
with in con tinental U n ited States

Quantities limited... all prices
subject to change
Eric kson is accepting late mocet
amateur radio equipment lor service:

l u ll lime technician on duty

CALL TOLL FREE
(outside IIIlnoll only)

CALL
TOLL
FREE

(800) 621-5802
HOUR S: 9:3Q.5:30 Mon.. Tue,., Wed. I- Fri .

I - - 9 :3Q.9:00 Thursday
.~

9:0Q.3:00 Saturday

FiB SGHZ

FT 5 0GHZ
FTS OGHl

FT45GHZ

. ........ "" .. .., < 'OA$

-~ OPEN AT 8PM EST

3-1 8P1

C LOSED AT 8PM PST

IF YOU DO NOT SEE
WHAT YOU WANT ASIt

6 NC ChaSSIS MounTSq $1.95
6 NC Pl ug fo r RG -S8 $195
SMA Ch ass is M oun t Sq Flange $6.10
SMA 5C hassis Mount Tab Ter m inal $6.75
SM A Plug lo r RG- 58 $6.75
SMA Plug ' o r RG -174 $675
Type N ChaSSIS Mt Sq f lange $325
Type N Plug For RG -9 IRG -8 $3 75
rvpe N Doub le Male $7 25
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MWA-l 30
Same as 110 6ut 1806M
OuT at 10 6 Gain Compress-on
MWA - 320
1 To 1000 M C 806 Gain Type
11 5 Ou t @ 10 6 Gam Compress,on
- lOB Respon se statnees

NE564 PLl
NE592 Video Amp

Alaska Mkrowave Labs
..."''''5 IE. IiTM a TAEET _ DEPT. 7:
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ORDERS ARE POSTAOIL PAID
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WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

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

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid sta te , wit h several times as many art icles on the subject tha n in all the other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all othe r ha m magazines combined ... and you
ca n see what changes that brought to hamming. Now we're looking at exciting developments
suc h as narrow band sideband for repeaters . .. which might give us six times as many repeaters
in our present bands. We're looking at automatic identification systems which may make it possi
ble for us to read out the call letters of any station tuned in ... and even the development of self
tuning receivers.

Will stereo double sideband techniq ues make it possible to have up to 30 times as many sta tions
within a given HF band as is now possible? Hams will be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming . . . present and future ... and just a bit of
the past , too.

Name _

Address _

31486

lip_________ State. --"p _

Conodion 527/ 1yeo 0t't0I.US !trlds. Foreign $35/1 year 0t't0I.US turds
PIeose oIow 4 to 6 weeks fO/" deivefy

73 Mog::lroe _PO Box 931 _Forrt'W'lgdole. NY 11737

Without the endless fillers on sta tion activities and club news, 73 is able to
publish far more information ... va luable information ... on ha mmi ng and
ham eq uipment.

You mayor 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 , frank
ly, your support of 73 is needed to keep this type of information coming.

Yl@@2l bill me f()( 1year 01 73 Magazine at $2500

----------------------------
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1980 Catalogue

• Low Cost from $10.00
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Fred Comps KBKUl
28610 FIOlence
Cardffi Cify M/48135

Help for the HW-2036
- hum mods for Heath-equipped hams

Photo A. This shows the completed modification. The PL adjustment pot is mounted
horizontally behind the deviation pot. Note the coax pigtail at the antenna iack.

A lmost immed iate ly af
ter I put my Heath

kitl!l HW·2036 on the air,
two problems cropped up.
First. there wa s a terri b le
hum on the transmit audio
whenever I tr ied to work

through a repeater, and sec
o nd, the phone plug coax
connecto r kept coming
loo se. Da unted bu t not de-
feated, J put the th ing back
on the bench and proceed
ed to dig into the problems

with great exuberance.
If you live in an area tha t

doesn 't require a Private
Ltne" (PL) for repeater ac
cess you may never have
not iced the hu m. But if you
use Pl you undoubtedly

have been told tha t you
have a noticeable - if not
o b jec t io na b le- h u m o n
your signa l. It's not hum
m ing because it doesn't
know the words, i t's hum
m ing because the injection
level is simply too high. Un
fortunately, Heath did not
see f it to include a level ad
justm ent. Enter m odif ica
t ion #1 .

The square-wave outpu t
from the tone generator is
fed through severa l stages
of RC f iltering to R134, a
470k resistor. (See Fig. 1 .)
Although R134 is part of the
waveshaping network , its
actual va lue does not ap
pear to be critical. Replace
it w ith a pot and you' ll have
a tone level ad justment.

In my f irst attempt at this
mod, I used a 7S0k pot
and promptly ran out of ad
justment range! A second
trip to the junk box pro
duced a 2 .S~meg linear PC
board pot that worked very
well. Actually, any value
from 1 to 5 meg will work.
The lower the val ue, the
easier it is to ad just -but
the more you risk ru nn ing
out of adjustment room.

To prepare the pot, first
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Fig. 1. The tone generator, 1(102, and the electrica l I~
cation of R134 in the output circuit.

DO
DO

D

Service Department
Call 803-366-1158

In the meantime, you ca n
en joy operat ion w it hout
interm ittent coax connec
to r s a n d w ithout t he
hum .•

D

G.I.S.M.O.
2305 CHERRY ROAD
ROCK HILL, S.C. 29730

D

([J: 9 P

-1 ~ 1_~

"LOOK"

THIS BIG G IS THE
SYMBOL OF

METROLINA'S FASTEST
GROWING HAM DEALER

(803)366-7157

800-845-6~83

Fig. 2. The physical/ocation o f R134 behind the transmitter
de viation pot. Most minor components have been omitted
for clarit y.

w ithout in termittent coax
connectors.

There are seve ral other
mods w hi ch I wou ld l ike to
describe in futu re art ic les.

n
• •

,,~

rH~~nT ::::"

tighten up the con nector, it
f inal ly dawned o n me that
there must be a better way.

O ne way would be to re
place the phono jack with a
chassis-mount BN C con
nector. That would requ ire
some (slight) mechanical re
work of the box, however.
Since m y mechanical ab il
ity is zero-I can't even put
the ca p o n a peanut butter
jar without getting it cross
threaded-I began consid
ering alternative so lu t ions.
I decided that a short piece
of coax and a few con
nectors could do the trick.

For m ost practical pur
poses, the input and output
characteristics of a half
wave sec tion of coax are
the same. If you were to
solder a half-wave sec t ion
of coax to the o ut put of the
rig, you wou ld effectively
move the outpu t po int to
the end of t he coax. That is
the theory .

To pu t theory into prac
t ice, sol der a UG-89/U BNC
connec tor to one end of a
piece of so l id-d ie lec t r ic
RG-S8. O n the other end,
solder a phono plug. The
distance from the open end
of the UC-89 to t he tip of
the phono plug sho uld be
24-1/2 inches.

Now, tack so lder the
phone plug to the antenna
connec tor on the rig. I em
phasiz e tack solder, be
ca use you may eventual 
ly have to take the rig apart
f or m a intenance, and a
completely so ldered co n
nection would be a bea r to
get apart.

Replace the phone plugs
in your ca r or shack, o r
whereve r else you operate,
w ith UC-88fU connectors;
you' ll be back in business

..

1:r

....R T Of ~'--"L-~ _
"'" ~

so lde r one end term ina l and
the arm toge ther. Then
so l d e r ab out 3/ 4- i nc h
lengths of wire to eac h end
terminal. Bend the leads
st rai ght back from the f ron t
of the pot and set it aside
for a few moments.

Pu II the bottom cover off
the rig to expose the trans
m itter ci rcu it board . R1 34 is
located behind the devia
tion pot. (See Fig. 2.) Snip
the resistor in half, crush
the ca rbon and composi
tion from the leads, and
bend the leads straight up.
Now solder the leads from
the pot to the leads pro
truding from the ci rcuit
board. Be carefu l - not too
much heat-you don 't
want the so lder to fl ow on
the foil side of the board.

To adjust the pot, set it
for abou t SOOk and get into
a QSO on a Pl -controlled
repeater. Sl ightly increase
the res is tance o n each
transmissi o n. When t he
other stat ions report that
they ca n no longer hear the
tone, note the posit ion, but
continue increasin g the re
sista nce unt i l you ca n no
longer hold the machine.
Then set the pot midway
between those two po ints.
If you fi nd that you ca n no
longer hold the m achine
w hile the tone is sti l l aud i
b le, chec k the frequen cy of
the tone.

As long as you have the
rig on the benc h, you m ay
as well consider o ne other
simp le m od . M y ri g is in and
ou t of the car severa l times
a day. A t tha t rate, it d id n't
take long for the phone
plug coax connec tor to be
c o m e l o o se a nd in ter
m ittent. After taking the rig
apa rt several ti mes to

ro.

73 Magazine · April, 1981 97



Andrea Favara HR1ADF
Apart.ado Posta l T-24J
Teguc igalpa. Honduras
Centra l Ame-rica

The Honeymoon is Over
- hints and kinks for ham husbands

Let me tell yo u the tale of
K9 CNC a nd how he

turned a YL into an X-XYL
th rough t he mar vel s of
amateur rad io.

A bright and shining boy
was he , happy in love with
his b ride-to-be, and a n
eager rad io amateu r, as
we ll. He never thought to
tell the love of his life muc h
about his invol ve ment with
rad io, thinking tha t, most
like ly, she would n't be al l
that interested .

Came the weddi ng day
and the honeymoon, and
our happy lad drove up in
the new family car, now
completely outfitted with
an At las 210X and a Hust ler
whip antenna . The new Mrs.
was taken aback.

" a nd w ha t's tha t
th ing sticking out of the
tru nk?" she as ked .

He explained with boyish
innocence that it is for
radio contacts, and that as
they drive north on thei r
wedding trip, he should be
abl e to pick up ham opera
tors in pa rts of the wo rld he
co uld never contact bef ore .

"W ha t's the matter?" she
asked somewhat subdued.
"Don't you want to ta lk to
me?"

Well , they we re off .
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So me w h e re a lon g th e
Fl orid a turnpike he picked
up Au st r a li a . As t hey
reac hed Georgia, Britis h
Columbia was 20 over 9.

" Just sitting he re with my
XYL, driving up to New York
City and watching the stars
come out," he pu rred con
tentedly to a CQer from
Pago Pago.

"W ha t' s an XYL?" the
new bride asked from her
fo rgotte n corne r of the
front seat. You see, she had
expected a bit more snug
gling and a lo t less conver
sation from parts unknown.

"O h. that's you my ex-
young lady," he threw off
casua lly in he r di rection as
he mon itored a grou p of
rag-chewers from Maine,
Ma ssachusetts, a nd C ua n
tanamo Bay.

This came as a bit of a
shock to the poor girl. Only
this morning she was a
young lady, and now she
found he rself over the hi ll.
A do ub le take to the br ight,
gold ba nd an d the first
shreds of doubt began to
bloom : a bride in the morn
ing and a ha m widow by
da rk.

Slowly our little bride
came to hate the squawk
ing little black box and to

look o n with e mbarrass
ment and d iscomfort when
the antenna worked itself
loose and tangled up traf
fic , as it frequent ly did . The
h one y m o o n was over .
Quick ly.

Moving in to the new
QTH only added to o ur
XYL's joys. Where was her
OM? Helping to carry the
pack ing c rates upstai rs, de
c id ing where to put Aunt
Mary's lamp, or adjusting
the water hea te r? 'Course
not. He was hanging by his
heels out their 9th floor
apartment window, making
the final arrangements on
his d ipole.

" M y h e a v en s , " she
brea thed . She would real ly
be a ham widow if he wasn' t
more ca ref u l. He surv ived
suff icie nt ly, howeve r, to
commandeer her best table
fo r his transceiver, meters,
and tools, smiling as he
placed Aunt Mary's lamp in
the perfect posi tion to
properly light his log and
happi ly scatte ri ng his QS l
ca rds decorat ive ly ove r he r
new wallpape r. He got his
shack in order long before
he tapped the fi rst nail in
the wal l to hang the wed
ding pictu res .

life went on for the XYl

a nd he r OM. He ca me
home fro m t he office ,
kissed the litt le woman he l
lo , and headed for the
shack. " K9CNC here on
sched ule," while the dinner
got cold and the XYl began
a slow burn . One da y she
had had enough. She left
the ring on his QSl ca rds,
m u rmured a qu ick 88,
pulled the plug, and QSTed.

How to Keep Your xn from
Becoming an X-XYl

Poor K9CNC was a sorry
case, indeed. Radio wasn't
the only cause for his prob
lems, but it was a contribut
ing factor. It is an acknowl
edged fact that a radio op
e rator can appea r to be a
st range breed of cat, es pe
cially to a wife who has no
pe rsonal involvement with
the romance of the a irways,
except to watc h the back of
her hu sband as he hunches
over his CW key or rag
chews with a OX station she
can't hear herself and won
de r why? You can be certa in
she would mu ch prefer that
he be roma nci ng he r or
at least talk ing to her.

There are a lot of women
who have become resigned
to being ham widows .
They've gotten accustomed



need a new connec tor o r a
piece of 75.()hm coax and
how long i t takes for you to
take out t he tra sh, get
around to m owing the lawn,
or to bring home a new
stopper for the sink.

M ak e the Shack a Welcome
Pla ce

Just because the litt le
woman is not an elec t ro nic
wizard, she can be t ru sted
w ithin 10 fee t o f your
eq uipment If she m oves
your dia ls or misarranges
your meters or tool s, don' t
jump at her. I nstead, use
the inciden t as a w ay to
continue your introductory
course in elec tro nics . M ake
the shack and your eq uip
ment comfortable, interest
ing, and fa m il iar to be
around. Turn the shack into
a place where she can com e
and ta lk to you as wel l as a
place where yo u go to ta lk
to your fellow af icionado s.
W hen she bri ngs you that
needed cup of coffee, occa
siona lly ask her to pour one

to watchi ng the food get
cold on the dinner tab le
while they nag at the ir mi
cro pho ne- m o ut hed mani 
acs, or while they sta nd by
the door, wa i ti ng for thei r
Cood-Samantan husbands
10 finis h that last , never
ending phone patch, as the
concert sta rts w ithou t them
o r t he shop p ing ce n ter
closes for the nigh t.

As an XYL myself, I can
vouch that tolerance and
understanding did no t
come ea sv. It took until I
became a rad io amateur to
come to understand the ties
that bind the enthusiasti c
harn . You do n't have to turn
your wife Into an Extra-class
operator to make life more
livable. but w ith a few re
m inders, you might ju st be
able to tu rn off (instead of
tuning ou t) her lo ng-suff er
ing sighs, give her a greater
appreciat io n for your ho b
by, and turn her on to the
magrc of radio for herself .
B(.· carefu l. now. Don't be
too good at th is or yo u
m ight f ind you rself a ham
Widower.

Introdu ce Her To the Hobby

Don ' t lecture , but do
m ake it a pa rt o f you r daily
conve rsat ions to f it in ex
pla natio ns about sim p le
elect ron ics . histo ry stat i...·
tic s, and/or the m ot ivat ions
that make for a radio ama
teur She w II! become a
more understanding part of
you r wor ld when you share
It wi th her

Exp la in It To Her

If you are a serious ham
and en joy spend ing t ime
With the rig, expla in th at
fr om the onset. Tell her it is
a hobby you enjoy, have
long cult ivated, and f rom
which you ta ke great plea
sure. She'll appreciate t he
pastime more i f she under
st a nds w ha t you w en t
through to m aster the code
and pass those exams and
sacrificed to construct o r
pu rchase the eq uipment. If
she is new to the game, she
is going to be doing a lo t o f
wonder ing, as she si ts alone

wa tching TV o r reading a
book, as to why you have so
much to say to st rangers
and nothing to say to her.

Explain the Lingo

Do n't off handed ly throw
out an ex pla nation (a s
K9CNC d id) that XYL means
ex-you ng lady , wi tho u t
cu shi on ing the blow. When
you know nothing about
the jargon. a young lady is
one thing, w hile an ex
young lady is somethi ng
else again. Don't ratt le off
abbrevi ations she cou ldn't
possibly have any back
ground knowledge about.
as you sp in your dial s and
rotate your antenna. Take
the time to stoP. give her
your full attent ion, and an
swer her quest ions. no m at
te r how sim p le o r how com
plex. She' l l reta in inform a
t ion presented this w ay, be
lieve me. I t seems one of
the great complaints from
non-hams is t heir fai lure to
understand what is being
said. I t turns them right o ff .

Don't Be Condescending

If you are going to t ry to
make your hobby under
standable to a wi fe who has
difficu l ty plugging in the
toa ster o r setting the c lock,
don 't lectu re as if you
d idn 't expect her to under
stand Again: Answer her
questions. Explain a point
as m any times as it takes, i f
she is i n t eres ted . b u t
don't get angry at her If she
sti l l d o esn ' t understa nd.
After a ll, it is no t her hobby:
It' s yours. She m igh t pleas
antly surprise you someday
wi th her knowledge, as she
proudl y shows off your
shac k and f inds she can
speak intelligently abo ut
the o pera t io n o f you r
Yaesu . Kenwood, o r Swan.

Never Put Your Shack
Before the Needs of the
Household

Even the most unmathe
metica l of wives can quick
lv calcu la te the difference
be tween the t ime it takes
for you to run down to
Rad io Shac k when you
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for herself and join you.
Show her the same courte
sies you show to you r
fellow hams on the air.

Don't let the Hobby Get
Out of Hand

Don't turn every avail
able space like the back
ya rd, ga rage, or spa re room
into a graveyard for elec
t roni c eq uipment It's easy
to become a co llector, bu t
keep it w ithin reason, and
keep it neat .

Encourage Her Interest in
Radio

If your XYL gets bitten by
the rad io bug, become her
teacher, or point her in the
right direction toward a
course o f study. You'll have
a pa rtner in the shack, a
worthwhile experience to
share, and a l ittl e wo m an
who can appreci ate your
true meanings when you
tell your fellow amateu rs
you've got an XYL tha t's 40
o ver 9. That's some Young
lady. •
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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

: Field Day 2 :
I I
I A code reader can add t o the I
I fun Of ham racno by allowing I

you t o copy many signals tnat
I are too complex or too fast to I
I decode by ear. I

You can get in on such things
I as news-we-e service transrrns- I
I

stons. weather rnrormancn and I
nnancrat reports that are sene

I by raototetetvoe (RTTYI. ASCII I
I

comput er language or Morse I
code,

I SOme code readers only copy I
one or two types of SIgnals. but

I the Kantron ics Field Day 2 tm I
I allows you t o copy RTIY at 60. I

67,75 and 100 WPM Baud. ASCII
I at 110 and 300 (if sent as It IS I
I

typed ) WPM Baud and Morse at I
3to BOWPM.

I The Field Day 2 even has an I
I

edi ting program to improve I
sloppy Morse. You get more of

I the message and fewer illegal I
character signs than with OC her

I code readers. WIth a Field Day 2 I
I you also get a za-nour clock. I

code speed display and TTl
I comoanbre cemooutaror out- I
I put. I

The Field Day 2 is a complete
I un it in one package WIth a large. I
I

eesv-ro.reao. - tc-cnaracter dIS· I
play and is backed With a tun-

I year urrntec warranty. I
Code reading makes ham

I radi o more f un. and now you I
I can get star t ed with one com- I

pact , versati le unit. at $449.95,
I suggested price, the Field Day I
I 2. Call or visit you r Authorized I
I «antrorucs Dealer for a oemon- I
I stratton! I

I I
I IIIKantronics I
I '913' 842·7745 I
I 1202 E. zsro Street I
I Law rence , Ka nsas 66044 I
L. ....

.020/0Calibration Tolerance
EXPERIMENTER CRYSTALS (He 6/U Holder)
Cat. No. Specifications
0310a0 ·3to 20MHz - ForuseinOXOSC Lo $6.88 ea.
031081 ·20 to 60 MHz - For use in OX OSC Hi $6.88 ea.
0313OQ ·3to2O MHz -Foruse in OF-1L OSC $6.88 ea.
031310 ·20to60 MHz -Foruse in OF-1H OSC $6.88 ea.

"Specify wflMOl'derilg

ox OSCILLATOR
Crystal controlled transistor t'(Pe. 3to 20 MHz. ox-to.Gat. No.
035100. 20 to60 MHz. OX-Hi. Gat. No.035101 .
Sptlofywtlerloot/tllig $6.31 ea.

OF·' OSCILLATOR
Resistor/capacitor ciraJit provides osc over a range of freq with
the desired crystal. 2to 22 MHz. OF-1 La , Cat. No. 031108. 18
to60 MHz, OF-1 H Gat. No. 035109.
SptlofywtlerlOl'dIlI'ig, $5.42 ea.

SAX·' TRANSISTOR RF AMP
A small signal amplifi er to drive the MXX-1 Mixer, Single tuned

input and link output. 3 to 20 MHz. Lo Kit, Cal. No. 03512. 20 to
170 MHz, Hi Kit, Gal. No. 035103.

$p«;ifywtlenon:Jering. $7.02 ea.

"

INTERNATIONAL CIlYSTAt UFO. cc, INC.
10 Nco1tI Lee Olda"':ma Ory, ()Icla 73102

PAX·' TRANSISTOR RF POWER AMP
A single tlWIed output amplifier designed to follow the OX

OSCIllator. Outputs uP to 200 mw, depending on frequency
and voltage. Amplifier can be amplitude modulated 3to 30

MHz, Gat. No. 035104.
Specilywtlenordenng $7.34 ea.

MXJ(·l TRANSISTOR RF MIXER
A single tuned ciraJit intended tor signal conversion in the 3 to 170

MHz range. Harmonics of the OX or OF-1 oscillator are used for
injection in the 60 to 170 MHz range. 3 to 20 MHz. Lo Kit. Gat. No.

035105. 20 to 170 MHz. Hi Kit. Cat. No. 035106. ~':;:
5pealy wnenOfdenng, $7.02 ea. 1_-==

sr..-ou .-.:I , (_ us.. c.r- .-.:I Mexcoart,1 ...
t.1JI'lIJ*l by- k Pnc. QUOIId lor u.s... ear-.-.:I
Meoco ardon oroty-,0r0ln lor 11""••111 10of.-~ ... t.

-~-

BAX·' BROAOBANO AMP
General purpose amplifier whictl may be used as a tuned or

untuned unit in RF and audio applications. 20 Hz to 150 MHz
with 6 to 30 db gain. Gat. No. 035107.

Speo1ywtlen Ol'dei ig. $7.34 ea.

CRYSTALS & KITS/OSCILLATORS · RF MIXERS · RF AMPLIFIER · POWER AMPLIfiER
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IS METER MOBILE TRANSCEIVER
CWCJUSB

NCG ISSB

1275 N, GROVE ST.
ANAHEIM, CALI F. 92806 (71 4) 630-4541

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BlANKER -AF GAIN - CW SWITCH 
SQUelCH -MIG GAIN -DIGITAL FREQUENCY
DISPLAY-HIILO POWER SWITCH-13.8 VDC SA
POSITIVE OR NEGATIVE GROUND. 9.5" x 8.5"' x 2.5"

DEALER INQUIRY INVITED

ATTENTION MOBILE HAMS
Vehicles-Aircralt-Marine

. 3 8 .50

_., ,, 6 5 .00

. .. .. . . 19 .50
.. .. , . 30 .00

COMING SOON . I'IlE-'MI', '>Uf'(R·
VE:RTER . ""I> HOO MHZ TllAN'>
MillER

2300

niuer'ud

e.o . 1I0 X 6 301 ARlINf;;TON, TEX. 1601 1
8 11· 16 5-0 39 1

COMn..E n WlTH I'(; &QARO, r ARTS.

" " 01 0 r AG( BR<X:HUlIl

TlI ... .., (OO- MO. 1l... ..K ( " RO. CHECK

ItOUn, tI ) 0 " "'1- 4 rc r M ( S T "'1 ._ 1

THESTOl'SIGN IlOARD WAsO( vnOl'W ATOUll lAB fOROI'IiMUM I'lR fOfl MANCE

WIIH row (OST THIS IS "lO1 " (OI'Y (Al THOlJ(,H ....... ARE( 01'110) ....... STRIVE TO

"" 1.. 1AI'" THf. OR O ..AL QUALITY
U Ol R..T"''''IOl'<G~ MlClCllXTS "'I"' KES '>IRVIN(, YOU MITER

~-

COMPLETE BOARD...
"S'>I MBU O " ....0 n SHO

POWER SUPPLY_. .."
CIGAR ANT . .

H E[( MI NTS. rHYSICAl LY STRONGER

TH"'.UXlr Y"GI. lQU" l iN G"IN

CONVERTER KIT.....

Bob goettele, WBUNV
Awards Chairman
1299 Hanes Road
Xenia, OhIO 45385

Rx for a Bad Day
Is It one o f those dull gloomy days when even the birds are walk

Ing, and It's not a fit day to 90 out and put up that new sicoe Of In
verted vee antenna you w anted to try? OX Isn't coming through yet
because the MUF isn't right, some je rk sq uirrel keeps kerchunking
the rep eater or p lays tunes on the Touchtone" so that two meters
isn't fun,~ the Wind played revoc With your beam last night
and ()(y.N It looks like a limp pretzel or some modern art Object, or
maybe 'lQlJr fig blew up In the midclle of a
aso or just before that seeo With a rare sta
tion In some far off land

ArTy fool knovvs all these thulgS aren't gOIng
to happen to yOJ at once. But If It is 'one of
those days' maybe 'yQU can JUst forget the
wnole mess and b righten veer and someone
else's day a little by taking some time to think
of a fel low ham you admire and respect to
nominate for Dayton's "Amateur of the Year
Award" for 1981. No, it's not too early to think
about It. It does take a little time and effort to
romoere some one for "Arreteue o f the Year ..

Wh::lt IS the stature of mrs IndMdual that we
seek !of -eccsoeco each veer at Dayton?

First, he Of She WIll be a wen-rescectec per
son In the commumtv, a leader. not only In amateur reoo actIVity,
but In CMC actMty as well. He will probab ly be ucenseo for at
least 10veers or more fOf It IS loog term cveren excellence In ama
teur reese that w e are looking for.

His contrib ut ion to amateur rad io may be In env of the hobby re
lated areas Possibly hrs greatest contribution is in the engineeflng
field of our hobby, or his expert ise may be in antenna design,
some new type of modulation or on Improvement to eXIsting oe
Sign, etc. Miryt)e he has contnbuted greatly to Improvement of
amateur regulations Of possIbly tus ccomoctoors the Ie9dI held of

our hobby, avery Important one these days. Get the Idea? In short,
an outstandIng IndIVidual and erretew.

In 1974. allC){her award was esteorsreo, the "Soeoet Achieve
ment Award." This award IS just \.-\/hat It would seem to be - an
award for one-time specia l event Of specialized activity by an ama
teur or g-oup of amateurs, This actIVity may be In the englneeflng
field - QRR - Dxpedmcns - net activity - emergency work o r
anyone-time outstanding ectwrtv related to the amateur radio
hobby,

Nominees fOf both o f these awards may be from anywhere In
rte wodo, nccjost the U.SA

So! [)on't Just Sit oece ero say, "Cee', some
body ought to ootuoete that guy for "Amateur
of the ves: Don't walt for George to do It.
GNf': us all the details you can gather. escecei
ly ecuvmes that are d irectly attributable to him
or her.

A ll nom inations are carefully reviewed and
are sovec from one year to the next for future
consoerenoo and to ellocv some nominees to
develop to treu full potential. A ll nominations
ere cons.oereo for both awards, and the
ewerd s Will be p resented at the 1981 HANo
VENTION Banquet.

So. have you roeureteo some one In the
past") You may w dI"lt to renominate him WIth

update on recent ecnvmes Of Just send In update Information on
hIS latest eccononsrmenrs.

Do It ()(y.N1 Besides you may WIn a set of free tickets to the
"HAMVENTIO N" for your nominee and yourself.

For more Information or nomination blanks (not mandatory )
w rite to the address below:

HAMVENTION
PO. Box 44
[).Mon,OhIO 45401
AttentlOfl: Aw ards Commcttee
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2108 450n8 6.25
2718 .5On8 10.1l!i
2732 .5On8 29.95
2650 12.95
2-80 ass
8080" 3.95

95H90
350M Hz

EeL
PRESCALER

CHIP
z.ssea 5{35.95

LINEAR
I t.l3OlV .34 lM~1Vl .N

lM309K U9 lM723 .49
LM311V .64 l M741V .29
LM311T 229 LM7.7 .rs
LM3231l;4,95 LMl310 1.90
l M324 ,!)II UAIU 4 '.59
l M339 .VIiI un.58 .69
LM317 2.29 LMl488 L )9
LM380 1.29 LM1"ll91 .39
LM555V .39 LMl800 1.99
LM5511 .69 LMl869 2.• 9
LM565 .99 LM39lXl .59
LM 566V U9 75.51V .39

8038
INT ERSI L
FUNCTION

GENERATO R
3.9gea 5/17.50

2101 . 5On8 2.• 11
2102·1 . 5On8 .99
21L02·1 .5On8 1.29
2112 . 5On8 2.99
21U . 5Ons • .35
2n. L-330008 • .15

MEMORY SPECIALS

tc SOCKETS

II PIN 1011 ,29
1. PIN 1lli u9
18 PIN 1lli1.69
111 PIN l lli1.99
20 PIN 1lli2.89
22 PIN 1lli2.99
2. PIN 1lli2.99
28PI N 1013.99
M) PIN 101• .99

1 coo-ilion 1.09
8 COO-illon 1.U

THE CO M PLET E LS SERIES
AT THE 8 EST PRICES!

14LSOO .32 74LS85 1.23 74LS175 1.09
74LS02 .38 74lS86 .45 74l S 191 1.31
74lS04 .35 74lS93 .71 74LS195 1.39
74l SOB .38 74lS95 1.11 74LS221 1.28
74lS10 .32 74lS109 .49 74lS240 1.89
74LS20 .35 74l S138 .79 74LS241 1.69
74LS30 .35 74LS139 .79 74LS244 1.79
14l S32 .39 74l S 1S1 .79 74LS283 1.03
74LS38 .39 74lS1S3 .79 74LS298 1.24
74l S42 .79 14lS157 .79 74LS367 .99
74lS51 .35 74lS158 .82 74lS368 .99
74L$54 .35 74LS161 .99 74LS373 1.85
74LS73 .44 74lS 163 .99 74 L$ 374 1.81
74LS74 .48 74LS174 1.19 ] 4LS377 1.48

DIP SWITC HES
• COO-it ion ,99
5pos ilion t .02
II position U16

VOLTAGE REG'8

7805T .89 1905T .\IV
78 12T _89 19t2T .99
1815T .911 19151 1.111
782n _911 792.1 1.19
18O!>K 1.38 1905K 1.• 9
78t2K 1.39 19 t2K 1.• 9
18L0\5 .69 19L0\5 .19
18L12 .89 19L12 .19
18L15 .611 19L15 .19

TRANSISTORS
2N3904 1011 .00
2N3906 10 /1.00
PN2222 1011 .00

MA1012A CLOCK MOD ULE
Complete alarm c lock module with special

t ransformer and spec sheets included.
Just add switches.

8.99 ea. 3/24

.43" Com mon Cathode L ED Display
These are first quality RED displays

manufactured by H.P.

#508 2-7760 .zsea 100/$65

CALL TOLL FREE

800-538-5000
CAI.L L:S ~'OR \ 'O l( ' M E Ql 'OTES. ALL MERCHASDlSj,; 100," GUAKASTU;U.

WE WIll. BEAT AS'" cn~I PETlTORS PRICES . (liV E u s A e ALL " S O Wt: 'LL PHon; IT.

POPULAR
2N3055

To-3 CASE
115 WATT

T.V.
DECOD E R
C I RCU ITS

MC1 330 1.89
MC1350 1.29
MC1 358 1.79
LM380 1.29
LM565 .99
LM1310 1.90
LM1800 1.99
LM 1889 2.49

POWER
TRANSISTOR

SALE

LED
SALE

RED 100fl.99
GREEN 50/6.99
YELLOW 5016.99

.79

•--;'-,t:=-

=
DOWN CONVERTERS

:;:;==~;:;:;;===::

MICROWAVE
Down Converters

Slotted
Array

Antennas
wItn Dew"]
Converter
Enclosure

'35.00

,
I '- ~ " I
I OUR NEW BANDPASS- I
I REJECT DUPLEXERS WITH I
l OUR EXCLUSIVE I
I BpBr CIRCUIT* I
I . . . provides superior perter- I
I mance, especia lly at close I
I frequency spacinq, I
I

Models available for all Ham I
bands . Special p rice for

I Amateur Repeater Clubs I
CALL OR WRITE FOR DETAilS:

K,t
Pce-asserroled
Variable Power Supplies

Also Available: MICrowave
tors codes Chip caps etc

P.B. RADIO SERVICE
1950 E PARK ROW

ARLINGTON. TEXAS7601 0

18171460·7071 ~ ...

TIL 16K RAM SALE,..o 1011,99 ,.153 3/1 ,99
,,~ 10/1 .99 1.151 31199 4116 - 200NS,.H 512.• 9 , .181 5/ 3,99,.." 5/ 199 1. 163 $1399

8 FOR 29.95"" 5/1.99 1. 16<1 $13,99
1.151 3/1 99 1. 192 $13 19
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-
Ra~er Grunt
PO Box 6J8
W, Yarmouth MA 0]673

CB to 10
- part xxx: the Midland 13-866

Mo[ THOD " 2

"---. 00£0 R '~lT .~ c "'PER

..... '1£ LEAD
TO OS C

" 'U lI<OIl '"
SOU)£ ~ _ODED "" PE~ TO ""PE~

t ioning, back o ut the slug
on T6 until the c ucutt fires.
With TR6 oscill at ing. yo u
now ca n proceed with the
tune-up proced ure

Connect a signa l genera
tor through a ,01-uF ca pac i
tor to the base of TR17.
G ro und the generator to
c hass is ground , not the
case . With t he set on c ha n
ne l t S, (23 if you are insta ll
ing the 15-MHz c rysta ls as
well). in je c t a 29 .11 5-MHz
signa l with 1000 Hz, 30%
mod ulation (29.255 MHz
for c han nel 23). Adjust T1 2,
T13, T14, and 115 for max
tmurn receiver outpu t.

Key the transm itter into a
dummy load with a watt
meter connec ted and tu ne
T1 through 19 fo r maximum
rf ou tput . The re lative out
put function of the S-me te r
may be used for th is in it ia l
tune-up. Then peak C24 and
l 5 for maximum power out
put. At t his po int, you
sho u ld have about 2- to 2.5
Watts o utput. The va lue of
the tank co ils in these se ts
varies greatly. a nd it ma y be
found that maximum power
output occurs when the l S
slug IS all the way out. If th is
is the case, replace C22
(1SD-pF capacitor) With a
lQO-pF ce ra mic di sc. This
will a ll ow the co il to tune
ove r its mid-range a nd in
crease power ou tput to
about 5 to 6 Watts . Modula-

25 .440. 25.490. 25.540
Changing these crystals is

sim ple r on an initial conver
sia n because thei r fu n·
da menta l range is o nly 8
M Hz. a nd they a re fa r
easier to work wit h than
fundamental 16 MHz c rys
tals. In addition, it is possi
ble to add 24 more chan
nels to the synthes ize r ci r
cuit by use of a 4PDT
switc h and fo ur more c rys
tal s. Frequencies needed
a re: 15.220. 15.230. 15.240.
a nd 15 250 MHz . which a re
stock items a t most c rysta l
ho uses, and range in price
from $3.50 to $6.00 each (so
sho p around).

Act ivating the c ha nne l
24 posit ion can be accom
pl ishe d by lo ca t ing the
white wi re comi ng from the
selector switc h and going to
TR6. Us ing a piece of
hookup wi re. a s diagramed,
or a spare wiper from an old
ro ta ry switc h, so lde r it to
this termina l in suc h a way
that it makes contac t with
the switc h when the defeat
c u t in the switc h meets the
nor ma l wiper . (Refer to Fig.
1.)

Instal l the new 25-MHz
c rystal s in place of the ones
removed from the c ircuit
boa rd . App ly power to the
se t, and with a frequency
cou nte r c hec k fo r oscil la
tio n a t the collector of TR6.
If the oscillator is not func-

fR O..c.._ ~..El
SHEC10~

S IO I1C ..

T S lOne"

ftlVE
nAC _
ORANGE
G R EE ~

'0 I~ ~~o C~YST_L

TO '~ ~~O e~Y5TA"

TO .~ ~70 C~YSTA ..
10 I~"O C!lYSTAl

load to req uest IS about 22
pF cut for third overtone
operat ion. There are two
methods of approaching
this chassis. but c hang ing
t he 2J·MHz c rystal s is
reco m m ended . T he for
mula is simple: Jus! add 2
MHz to the exi st ing
crys ta ls,

The crystals required are:
2 5.290 , 25 .340, 25 .390 ,

I

0

0

0

I
0

,
I I I I
• • • •
LT • •

- 0

0

..,
~ ~

Fig. 2. Adding 24 extra channels to the Midland
13-<J66.

Fig. 1. Two methods o f activating position 24 on the
channel selector.

T he basic app lications
of thi s conve rsio n will

apply to most CB chassis us
ing the 23-MHz series of
crystal s. The ch ief d iffic u lty
wi th this radi o, whic h uses
no crystal trimmers, is to
f igure the pF load for the
crystals needed. The load
of the circu it is about 58-60
pf , but since the c rystals
are third-overto ne cu t, the

~

'---- H _ . >tOOKUP . ,RE . .. - .~o SOLID
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Fig. 3. VXO operation with the Midland 13-866.

u n ........."o IuS
0/10 CIl Ys . a~ la~ .

' ~SE ~ T SE~'U

CHO. E " CapaC ITO R
TO CHas s ," GRO U ~O

non can be inc reased by
removmg TR8 from the cir
cuit.

Addi ng add itiona l cha n
nels by using a 4PDT switch
is accomplis hed by remov
ing the green, o range, blue,
and black leads going from
the selecto r swi tc h to the
14-MHz crystal s on the
c ha ssi s Con nect the se
wi res as d iagramed in Fig. 2.
With the switc h down, the
24 low c hanne ls will be ob
tained With the switc h in
the up posit ion , the upper
range can be used.

For frequen ci es other
than , or in addit ion to, the

J-

~- ..,.-
vU laBlE C a .a c"o ~

normal 73 band p lan, the
bas ic conve rs io n ha s a
usable range of about 800
kHz without retuning.

VXO operat ion with th is
radio can be obtained by
li fting the ground bus of the
14-MH L crysta ls an d insert
ing a 1().-uH choke and a
S-So-pF variable capac ito r
in series with the crystal bus
to chassis ground, as In Fig.
3. This trick will work With
any fundamen tal crysta ls
up to about lbMHz . Do not
attem pt to use it on crystals
operating in the overtone
mode because severe insta
bility wil l resul t. _

• Remote conlrol capabUity•

• Regulated voltage output as
required by the FT 207A and
TR2400 to conNl'Ye bauery pack.

• Turns your 1-4 waU transceiver
Into a higher powered base
or mobile station.

• Made with the quality and care
that has made Lunar the leader
In linearized amps.

• Can be used with any
1·5 watt radio,

• Uneartzed so It 's
compatible with SSB.

• Has pre-amp lOt' receiver
portion to Incre.se power and
clarity of Incoming signals.

• Amp and pre-amp functions
Independenlly controllable.

~" Lunar's new 2M 4-40P
Linearized Amplifier

makes your hand-held
synthesized transceiver

a GIANT!
1 to 4 WATTS IN-
10 to 40 WATTS OUT.

8S Kurtl Street. Suite 10. San Diego, CA 92110

ephone 714 299-9740 Louis N, Anclaux
elex 181747 WB6NMT
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The Nicad Conditioner
- help your nicads lose their memories

.12v c.c

Fig. 1. Conditioner circu it.

Fig. 2. Timer circuit.

build up . As the battery
heats up, the ce ll voltages
will d ecr ease so me what.
lead ing to even more ove r
c harge current and greater
hea t buildup. This is call ed
thermal runaway. wh ich
will eventually destroy the
cell s. Because of thi s prob
lem , c o ns t a nt-p o t e n t ia l
chargi ng is generally not
recommended . The vo ltage
cannot be set low enou gh
to prevent thermal run away
and st ill fu lly charge the
cell s.

Combinations of co n
sta nt-c urrent and cons tant
potential sys t e ms have
a lso been described. The se
syste ms charge the banerv
a t perhaps the .3C or an
ev en higher rate. A voltage
senso r is provid ed so th a t
whe n the batte ry reac hes
so me predetermined level ,
t he const ant -potent ial
method will take over The
voltage here can be set to
hol d additional cha rging
cu rrent to a SUitable value .
O ne drawback to this sys
te m, however, is th a t ce ll
vo ltages c a n va ry w it h
re pe t itive charges . It can
al so va ry wit h ambie nt
tempe ratu re . Th en , of
cou rse, suppose the bat
tery develops a shorted

deta iled the adva nta ges of
its met hod , but neglected
to mention the disadv an
ta ges. l e t us look briefly in
to each of t he systems men
tioned.

Cons tant-current cha rg
ing is usually done at the
't Ohour o r .1C ra te (C is the
rated capacity of the bat
tery). This is fine, exce pt
that it takes from 14 to 16
hours for a fu ll cha rge-an
awfu l lon g tim e to be with
o ut your HT! Some of the
newer cha rgers use con
sta nt-current charging at
the .3C ra te so that full
cha rge can be obtained in
as little as four hours. Re
member th at we mu st re
p lace between 130% to
150 % of the battery capac
ity due to ineff ic iencies in
charging. This is a step in
the right d irect ion, but we
must be ca ref ul about over
heat ing as this can ruin the
ce ll s.

Co n s ta n t - po te n t i a I
cha rgi ng is definitely not
reco mmended . With this
method , the charge would
sta rt o ut a t quite a high
level, resulting in some hea t
be ing genera ted within the
cells. As we ap proach the
overcharge cond ition, add i
tional hea t will sta rt to

qui remen t s. considerabl e
re se a rc h a nd planning wa s
done before sta rt ing o n th is
pro jec t. M ost o f the charg
ers described in arti cles
were for the preferred con-
s t a n t-c u r r e n t m e t h o d .

Others used the constant
potential system . Sti ll
others used a combinat ion
of both. Eac h o f the a rticles

•

., r."1(., ,
"' )" "' FE>

-

..
• ,!..

"'
.s,, "•

" .e,
""' •

"• " )• PJ
, , • "

II•.. ..
"'

M itchel Katl W2KPf
147-11 76/h Avenue
F1u~hinJ~ NY 11367

' ose · n

N '. '.0.'.57&

Q uite a few nicad bat
te ry-charge r ci rcuit s

have appeared in print late
ly . However . as no ne of the
circu its would fil l my re-
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Fig. 3. Circui t fo r complete conditioner/c harger.
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duc t. The rela y is pulled in
and the discha rge cycle
sta rts . When the battery
vo ltage drops to the t -volt
per-eel! leve l, the zener
di ode sto ps co nd uc ting,
cutting o ff the tra nsistor.
This causes the re lay to
d rop o ut. terminating a ny
fur ther di sch arge .

The next considera tion in
the design of the charger
was the method to be used.
I wa nted a constant current
to cha rge at a fai rly high
ra te . As it is necessary to
replace about 130 % of the
battery capac ity for a full
cha rge, I decided to cha rge
a t the .sC rate for approx i
matel y two ho urs to re
p lace 100% o f the capaci
ty. At the end of th is time
the cha rge r sho uld switc h

Parts List lor Fig. 3
T- Stancor P 6469, 25.2 ve t A
F-1-A fuse
nt -c-zener diode (1 V per ce lts in battery)
02, 3-Sillcon diodes
D4-1-A bridge rectifier
R1-1ooo Ohms, '12 W
R2-75 Ohms, 10 W
R3- 1ooo Ohms, V~ W
R4-25O Ohms, 10 W
R5-430 Ohms, '!J W
R6-620 Ohms, V~ W
RY1 - 4POT tz-vou coil (A llied Control TF 154C-C) (P and B KHU

1701 1)
AY2-SPST 12-..,011 coi l (greater than 250 OhmS)
S1 - OPST toggle switch
S2-Momentary contact push-button-type swi tch
L1 , 2. 3-Type 387 lamps in appropr iate holders
Cl - 10 uF, 25 V
C2-4_7 uF, 35 V
C3- .47 uF, 35 V
C4-50 uF, 50 V
01 , 2- Motorola HEP SOO38
IC1- 7812 regulator

Parts List IOf Fig. 2
IC-HEP C4058P programmable timer
Q'-HEP SOO38 transistor
D-Sllicon diode
RY-12·volt relay with dc coil resistance greater than 250 Ohm s
R1-27oo Ohms, V. W
R2-6200 Ohms, V. W
R3-1 megohm, V. W
R4-10k, 'I. W
S1-Momentary contact push-button switch
C-2.2 uF, 35 V

Parts list lor Fig. 1
0 1- Zener diode (1 V per cells in battery)
02-Silicon diode
Rl-1ooo Ohms, % Wall
R2-75 Ohms, 10 Walls
AY-Coil rated at less than battery voltage
01-Motorola HEP 50038
Lamp is type 387 in sui table holder.

An othe r adva n ta ge
ga ined by this cond itioning
is more o perati ng time per
cha rge. In Fig. 1, the re lay
used should operat e on a
low current and ha ve a coi l
rat ing somewha t lower than
the ba tte ry voltage . Re sis
tor R is chosen so tha t the
total current dra in on the
battery, includ ing the pilo t
light and rel ay , sho uld total
the Ampere-ho ur rat ing of
you r ba tte ry.

To desc ribe t he opera
tion o f the cond it ioner:
When a battery whi ch is no t
fully discharged and has
greate r tha n 1 volt per cel l
is connected, current will
flow through t he ze ne r
diode. This will place a pos
itive bias on t he base of the
transistor, caus ing it to can-

c r

.,

"" I ,
I

I

, I, -v'x'
•
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bon ing here is the memory
effec t o f nicads, but since
we are all probably aware
o f this cond itio n by now, no
disc ussion should be neces
sa ry.

Evolution of the
Condi tioner/Cha rger

Ve ry few charge rs de
sc ribed in magazine articles
o r that a re available from
the HT manufacturers take
into conside rat ion the sta te
of cha rge remain ing in the
nicad batte ry. If the battery
is no t dep leted when put in
to t he cha rger, this can lead
tow a rd d e ve lop in g t he
memory effect just men
tioned. To prevent thi s from
ha ppening, the cond itioner
shown in Fig. 1 was devel
oped . This can be built as a
stand-alone unit or may be
inc orpora ted into a com
plete cha rge r system. Be
fore the battery is pl aced
on cha rge, it is put into the
conditione r. It will immedi
ate ly go into disc harge at
the 1C rate. When the bat
tery voltage d ro ps to the
t-volt-per-cel l cutoff point
the relay wil l drop o ut,
there by term ina tin g a ny
fu rt her d ischarge . This pro
cedure will no t harm the
battery and it will erase any
memory effects.

I
02 I~ T1

" ,---+-,
. "

ce ll. Al l of the se problems
mentioned wi ll p revent t he
battery from reaching the
se nsor cutoff, so that high
rate charg ing can con tinue,
eventua lly dam aging the
battery .

At t hi s poin t . let m e
d igress. Some experiment
e rs and supplie rs of charg
ers believe that the cha rge
sho uld be te rm inated aft e r
rep lacing 130% t01 50% of
the ba ttery ca pac ity. This is
to prevent lo sing elec t ro
lyte within the cell s. O thers
prefer the battery to remain
on a trickl e charge wh ich
may be as low as .01C of the
battery capac ity. Ce ne ra l
Electric Co m pany's Nickel
Cadm ium Batter y Hand
book recommend s that
nicad batteries be c ha rged
at a fairly high rate , but that
a t comple tion of the nor
mal c ha rging period they be
kept on a . j Ccra te topping
cha rge . As a ll cells in the
batte ry m ay no t h a ve
identica l c ha racteris ti cs,
the topping c ha rge will per
m it the weaker cells to get a
fu ll cha rge without harming
the othe r cells . C .E . goes on
to say tha t mo st nlcads ma y
be left on the .1C cha rge
rate for extended periods of
time without harm.

Anothe r item worth men-

SA T1 ( A.
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DIPOLES

Operation of the unit is
ext remely sim p le. Once
you've checked the charger
as desc ribed. connect it to
the batte ry, The high -ra te
la m p should come on Press
the sta rt button and the di s
charge la m p should come
on. When the battery is
down to 1 volt per cell. the
h igh -r ate c ha rg e la mp
should come on again . This
wil l now indicate that the
batte ry IS re c e iv ing it s
charge.

As soon as the batte ry
goes into the cha rge mode,
a pu lse is se nt to the t imer
to init iate the countdown.
At the end of the scheduled
period , the t ime r will pull m
re la y 2, sh ift ing the charge
to the low rate . High-rate
c ha rg ing wa s purposely lim 
ited to 100% return rather
than 130% to prevent over
heating of the ce lls,

Th is c har ge r has now
been in lise for over a yea r,
and it performs flawlessly ,
A fu ll y a utomat ic sys tem at
last! •

References
1. Nickel Cadmium Battery
Handbook GET 3148A, General
Electric Co., Battery Business
Dept., PO Boll 861 , Gainesville
FL 32602
2. Motorola Semicondu ctor
Products, Inc., HEP/MAOOpera·
lions, PO BOll 20902, Phoenix AZ
85036. (Application bulletin HEP
HN 102.)

d it ioner status, discharge,
high-rate cha rge, and low
rate cha rge . The power
switc h has been connected
as a safe ty switch to pre
ve n t accidental battery
discha rge , A self-testing
fea ture is abo incl uded . Be
fore inserting the battery,
tu rn o n the power switc h
and pre ss t he sta rt button
The discharge light a nd the
high-ra te c harge indicator
la m ps should come o n. Re
lease the sta rt button and
bot h lamps will go out. If
you press the start switch
and the low-charge lamp
comes o n, shu t off the
power switc h and then tur n
it on again .

automati cally to the 1C
rate to com plete the charge.
o r fo r batterv-toppmg.

Consideration was given
to the contro l device . Some
rapid-c harge batteries have
a thermistor bu ilt in. As the
battery approache s full
c ha rge, the re sistance of
the the rm istor will cha nge,
t riggermg the control de
vice to reduce the c ha rge
rate . I found that the therrn
i s t or re si s t an c e wou ld
sometimes c ha nge. Then
aga in, differe nt ma nufa c
turers wo uld use d ifferent
t he rmisto rs . Sometimes
they were different from
ba ttery to batte ry . This
method. then, was d iscard
ed

Wha t was finally dec ided
upo n was a tim er method
of contro l, The Motoro la
4058 Programmable Timer
proved ide a l, as it ca n be
set for a ny t ime per iod
de sired . The circuit of the
t ime r is shown in Fig. 2.
O nce the timer is triggered ,
the countdown begins. At
the end of two hours. my
t ime r operates. pulling in
the rel ay for a low c ha rge
rate . Th is syste m has prov
en itself mo st rel iab le , wit h
none of the defe cts listed
for o ther c ha rge-con tro l
methods. A co py of the
4058 a pplica t ion bu lleti n
may be obta ined by writing
to Moto ro la , or I will send
you a copy upon re q ue st
and an SASE

Fig 3 sho ws the circuit o f
the complete condition
e r/charge r. Alt hough the
parts listed apply for use
with my Motorola HT 220
Slimhne using a 225-mAh
ra pid-charge batte ry, the
same circ u it can be a pplied
to an y o the r ba tte ry. O nly a
few re sistors may have to
be c ha nged to vary the
c ha rging ra tes. The le ngth
of the high-rate charge time
can be changed very easily
by changing two o r three
Jumper Wi res ,

Seve ral refinements were
added, suc h as pilot ligh ts
to indicate t he c ha rge r/co n-
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WITH HI.Q
CENTER

INSULATOR
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PAICEWITH
HI.Q'''lUN
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$10 .95

Small, rugged. lightweight.
weatherproof

Replaces center insulator
Handles lull legal power
and more

With 80-239 connector

~, IoQl'll'Wtlol.Jnl. "',.ectl()f'l rnoIllo!o:l
01 top QUiohly millet..r, * 'U' I"IogI'I ClIt!'leC
IIIl: QUahtoes. a.na e xcellent _ I'>e' ·
""'ly [ ncr ........'00'5 are const",octeod
'" .. SPI'al unenChng rasnoon 10 pe<mol
" . o:ho '9 ollOadong COlIs Of parll,i' """"
.... t""ur>eOUaos

LENGTH

May be used for
• Guy Wife st rain insulators

• End Of center insulators for
antennas
Construction of antenna load
ing coi ls or mu lt iband t raps

$5.95
HI-Cia ANTENNA

ENO INSULATORS

"0""
HI-Cia ANTENNA

CENTER INSULATOR

o ~

Pet.1'l1 No.
4,091,350

Antenna aa;:naon.. - a~ld_ w,m lint...... Ofde<S
NI"O/I OUY 'ope, 4!JO' lnl, 100 1",
GerIfTllC 100g000.. TrPll ant"""" IfISUlalO/S
50-239 cc.. conneclQfS

All Of>CeS I'" PlI$ll>fIod USA "8
A~,,,la,,,,,.t VOJ' !a>'Of '" <lea ..., Of 0101' dorIC! I,om

• For cecies. Vag,s. inverted
vees & doublet s -o• Replaces center insulator

• Puis power in antenna
.,

• arcecoenoeo 3·40 MHz

• Small, lightweight and t'l1 -Q

weatherproof Balun

• 1,1 Impedance rauo

• For lu ll legal power and more

• Helps eliminate TVI

• With 50 -239 connector

Van
Gorden
Engineering
.01. JI~O'.'. IUUle, 0 ...0 .. ,nI1

MODEL '''NOS

~ 80175
D.tO 4()015
0 ·20 20
0·15 15
0-10 10
Sho<1otned dlpoln
SO-M 80175
SO.., '"
Pa,anel d lpoln
PD-MlO 80,.0.20. 10115 130' 3995
PD-40 1O .to ,20,10115 66 ' 3395
PD-8Ool0 8/H0I1 5 130' 3595
PD-4020 . 0,20115 66 ' 2995
Olpol••hortene.. · on lV, ••m. II In-dic. le<! In SO mode l.
$·80 80175 $1 195/p.
$ ·40 40 S1095/pr

All Inl.n"'l$ af, comp~l" w,' MHI·Q Balun 01 HI ,Q Anl"nna
Cent., InsulalOl, No 14 anl l1V\8 w" • . c",amlC ,nsulalO1S.
100' nylOn anlan"" SUPPO/l 'ope (SO~ only 50\ , al00
101 IU".1 POWe' Antennas ma ¥ tie USId as a n """'''00 V
and f1\iIy alSO tie used bitMARS Of SWl.

HI-GBALUN
2
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tcS, inc. '"11'

1125 N. Golden Slate Blvd. I Suite G
Turlock, CA 95380 (S)
(209) 667-2888 /634-8888

w••'. up.".nc,nl1 1.1."lIon. """culr,u. pIuS. )u p "1'''9
TllS·eo" a f~lrodemGr~ lJI foNl'J Coo' porll!lon

CA residents
add 6% tax

TRS-80 M _.

,., 352

1·800·438·8155
North Caro lina C USTOM E R S call collect:

704-8 37-2 21 6

bROVE eNTERPRISES
Dept. K

Brasst own , North Caro lin a 28902

ONLY 21 INCHES TALL r I

SCAMP®ACTrV~F~~~~NNA
The SCAMP is an exciting new breakthrough in an 

tenna design, an electronic marvel that amplifie s signals
16 dB above those hea rd on conventional built-in whips.
Your low band, high band and UHF reception will
imp rove d ramatically when you re place your scanne r
whip with this miniature powerhouse.

SCAM P is desig ned to provide high-performance
omnldirectlona l reception throughout the 30-512 MHz
range . Whe n ot her triban d antennas stop working ,
SCAM P kee ps o n going! 225-400 MHz military aircraft
ban d, 88-108 MHz FM broadcast , c ha nnels 2-13 TV ,
50/144/2 20/432 MHz amateu r, even the little-known 72
76 MHz lo w-power band!

Requi res 12 VDC @ 10 rna . (m <l Y be powered from
mobi le connector on you r sca nner). 2H W xl I;''' H x 2V.~

0 ; shipping weigh t 1 pound.

ANT-4, SCAMP - VHF/UHF ADIVE ANTENNA; 549,95
plus $2 shipping and handling.

Monitor encoded voice transm issions w ith ease!
Defeat tone masking ; remove mobile telephone and
pilot tones. Even when normal signals are being re 
ceived . use the (unable notch fi lte r to remove unwanted
whines, whistle s and heterodyne interference on scan
ners a nd shortwave receive-rs as well!

The Grove Enterprises CODE BREAKER is the most
advanced speec h inve rsio n decoder availa ble on the
market today. It includes not o nly a self-contained
speaker , but an adjustable notch filt er as well. Whi le
most agencies use simple spee ch inversion to provide
voice privacy, many are adding a masking to ne to thwa rt
reception by liste ners using inferior compet itive
descr amblees , The COD E BREAKER defeats that tone,
restoring normal speech.

Operates from 12 VDC or use with our PWR-l AC
adaptor . Approx. SV,H W x l V.~ H X 6112N 0, 1 po und .

DSC-1, CO DE BREAKER: $5~,~5 plus $1.75 shipping and
handling.

CODE
BREAKER®

... Read.! S.,..ic9- see page 82 73 Magazine. April,l981 109



MorseMatic™

CALL
NOW

'
r.:i1r TEN-TEe.e DELTA and OMNI-C

800-545-7814
CK-1MM-1

CALL
TOLL
FREE

I

fast del ivery ,
TOLL FREE

IN STOCK - CALL FOR YOUR PRICE
TOLL FREE!!!
lowest prices,
most items, &

We have the
tree shipping
Orderline.

All AEA in stock tor quick delivery
Call for quote on Morsematic, Contest
Keyer, Keyers & Trainers . Special Pack
age Deals available with Bencher Paddles

CALL NOW !! ! TOLL FREE!! !

Also Stocking: AZOEN-ICOM·BENCHER·HYGAIN-KANTRQNIC$-LAR$EN-MIRAGE·AVANTI & MORE

PeCO$ Valley Amafeu/, Radio Supply OPEN 10-5 M-f &
10-4 Sal

Me & VISA Welcome

112 W. First St., Roswell , NM 88201 • (505) 623-7388 in New Mexico , Evenings, & Sundays

31486

12 b ...u lor I18

24 bsut. I n o
L 3 6 b _ . f 145AE ' 8il me

City State__Zip _

Card If. _

Interba nk 1f Exp. date _

Slgnature _

N.~ _

Address

Arise and subscribe to 8 0 MICROCOMPU TlNG, the
new e st a nd fa stest growing microc omputer magazine, This
is full of news about programs . acce ssorie s an d th eory on
the world ' s la rge s t selling computer, the TRS·80 · ,
Definite ly beginner level and includes lots of prog ram
listing s. Find out what all the fu ss is about ....._-
Pa ynwnl tftC_ I _

V tSA /lite

Plot..... __ 6 to 8 w"""', f ... ""....ery

[.~~ . ·-1 e.-o.,,,~. ..,""'.u.,.,~.OV:mlCrocomputlrYJ F....,;gn: I yr . onIy /528 WI U.S. Fund.

• P.O ,B. 981 • Far mingdale N.Y. I 1737

0 12 i••u"," 10< 525.00

0 2 4 i....... 10< 536.00

0 36 i55ue. fo< 553.00o AE 0 Bill me

a Rene wal

__________ _ In tefbank. # _

_______ _ _ _ _ Exp. date

- IOf e"""n l uter ofde.mg sentlce call lo ll tree (800) 258-5473

Canadian, 527. _ yCA< only, 0 .5. lund•. Other Io<~ign,

$] 5. _ yca. only . u .s. lund•. Plea ... allow 6-8 Wfl:k. lor
""Ii.~.y. 31486

M.ICROCOMPUTING. POB 997. Fanningdale NY 11737

Cafd If

Signatufe

Name

Addfess
Cily State Zip

'" recent ...".ey sho wed It,.t 20'"'" o f the 1 ) . "b..." lt..u a lso rea d
Kilobooud "I ICROCO .... P<.ITlNG mag...ine . •. and e njoy il. Thi. l. lh~"" ' l w. y
10 lu.n .nd k~ep up with the rapidl y dneloping wo<ld 0 1 mie.o<:ompul~r•.
Therc' • ...,th lnIlIO .... a"aid 01. you ju.1 ha.~ 10 read a n inte..,.llng
"",g in~ ..nd you·111,...n. T.y .. w b.c<ipHon to Kilobaud /lIt ICRCOMP<lTlNG
an.d c '0< you....II.

o New . ubKription

a Payment endosed $-- .".,,....,,,,,,,,-::
o VISA n Me
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149.00
38.00

Electronics Supply, Inc.
1508 McKinney

Houston, Texas 77010

713/658·0268 ~ ..

All priCe' l ob H ou ston ..eept where In
die.led. Prices l ubjftCl to ching, "", lIhout
notice, ,II item. gUlrantHod. Some Items
subject prior HI• . S.nd 'Iltem••d IOf OHI.r
price lil t . l e u . resid e nll , dd 6% till.
Plu s e , d d po sta g e .,tim . te $1.00
minImum.

Order Your
KWM380 Now !

Old Pricing & Free Goods!
Rockwell Accessories in Stock

Adel Nibbling Tool . ... ... 8.95
Janel OSA5 . . . . . . . . . . . . . 41 .95
Rohn Tower 20% o ff dealer

25G, 45G Sections
Belden 9405 Heavy Duty

Rotor Cable 2#16, 6#18 38¢lft
Belden 8214 RG-8 Foam 32¢/ft
Belden 9258 RG·8 Mini-coax. 19¢/ft
Alliance HD73 Rotor . . . .. 109.95
Amphenol Sttverptate

PL259 . .. .. . .. . .. .. .. . 1.00
ICO M 255A 2M Synthe sized 339.00

wftouch-tone mike (l im ited qty.)
ICOM 260A 2M SSB/FM/CW 449.00

Cubic-Swan 103 $1195.00
Astro 150A 779.00
Mirage 823 1 watt-Sa watt

amp . . . . . . . . . . . . . . . .. 89.95
DSI5600A wfAn tlAc . .. . .. 185.00
Robot 800 749.00
Cushcralt A3 Tribander . . . 169.00
AEA Morsemat tc . . . .. 169.00
Bird 43, Slugs Call
COE Ham-4 Rotor . . . . . . .. 199.00
Ham-X . . . . . . . . . . . . . . . .. 269.00
BT·1 HFIVHF Rotator. .. . . 79.95
FOK Palm 2 Handie w ith

8P/AC .
Cetron, GE 572B .
Kenwood Service Manuals

Stock 10.ooea.
Tetrex TB5EM . . . . . . . . . . . 425.00
Tel rex Monobanoers Call
Santec HT-12oo

Synthesized . . . . . . . . . . 339.00

MASTER CHARGE. VISA

DON & MIKE 'S
ST, PAT'S " NOBLARNEY"

SPECIALS

l ate Specials:
Kenwood TS-5205E, T5-1305 . Call
ICOM IC2AT/TTPIN ICAO .. 249.00
Bearcat 220-$299.00 300-399.00
Lunar 2M4·40P ... ... .... 109.00

Call for T58305, T$1305
plus accessories

..... 311

• Covers l(IOto 179 999 MH z In I kHZ steps wllh
thumb'wheel c'al • AccufiICY 00001 % at all Ire·
quences • tntemat frequency modulation Irom 0 10
over tOO kHl at a 1 kHl rate . Spurs and noise al
leasl6O<lBbelow earner • RF outpul all)uSlallle lrom
~ 10~ across 50 ohms · Operates on t2YllC
@ \o'J amp - Pllte 5329~ plus StHpplnq

In Sloc k fill' Immell'ate Shipping Oyermgnl
dellyery avartabte at edra COSl Phone (212)
468·2720

MICROCOMPUTER CHIPS

4116 CHIPS:

16K-200 NANOSECONDS

GENERAL PERIPHERALS
41 GRASSY PLAINS STREET

BETHEL, CT 0680 I
(203)743-5583

U.S.A_

made in

{"<LITTLE CIANT ONLY
:.: SMOOTH CLEAN BENDS IN +
& ALUMINUM AND MILD STEEL 21~
~ UP TO .Q60 THK. ~ IS- WIDE ! :.,~

~ NEW FULL SIZE REUSABLE 2'"+
I;::! PATTERNS--ONLY sot
';,i EXPANDI<B LE·WlTff STEP BY STEP P~H
%INSTRUCTIONS MAKE CUSTOM EIICL OSU" E S A
1 AND CA BI1<fETS A SNA P ! HOW TO 114KE ,;
::l P ROoKC T ~ES , B RKKE TS e SUPPOR TS i?
~ WITH YOUR " LI TTLE GIANT "IS EXPL A I1<fEO ~

... m EASY TO U1<fOERSTA1<fO F ORW . YOU WAY e
t;; 1<f E TE R FINO I T NECE SS ARY TO BUY ANY 'i
3; M ORE ENCLOSURES OF AN Y Kmo !! ~ ", .
~ ANO NOW ALUMI NUM I a
'" W E HA VE • ~
£ ALL NEW FACTORY FRE SH! !II
~ .0ZS ~.OJz IS R ECCOME1<fOEO FOR E1<fCU>SURES

~ SI Z E I 04'0 oes .()JZ .040 .OSO· - T HICK

~ ITX4~- ~_6S OJ.i!S 10~ IZ.7S 1475 P ER
, -X 4S- IJ.JO 14.S0 16.0 O.OJ 4~ S H§C T

~ 'NOTE ' ~4 0 ~ .OSO M AT' L SUBJECT TO A.s CRA TI NG CHARGE OF I40011<?"~ I'lOolz4·.
\<\ US C 0 101£ c na: F OR L ARGEST SI Z C ORDERED.
~ AL UM. IS S HIPP E D UP S - FREIG i'l T COLLEC T.
o N'

Z
ASSOCIATES ... ~-:;~":"
P O B OX 757 ~l>I""
.30 5 0 NE 55TH AVE". SA'ESwr::
SfLV~R SPRINGS. FL. .32 6 8 8

-'"

VANGUARD LABS
19& 23 Jamacia AYe. Hollis, NY 11423

GUARANTEED PRIME

IN STOCK FOR
IM.MEDIATE DEUVERY

1 SET OF EIGHT • • • $32.95
10 SETS OF EIGHT , •• $29.95 EACH

FOR TRS·80, APPLE, MOST OTHER
MICROCOMPUTERS.

call or write Immediately
NO C.O.D.s ..... 40S

SALE NEW l Ol A Centronics $895

1

• • • • •" II I

seoa SPENCER PRODUCTScnec « o r
money orcer 1B Re ynolds Aven ue
lo r $ 34 .9 5 &
52.50 postage, Cortl and NY 13045
& h an dlin g 10 : •

Th is ;s the best portable anten na
vee've seen anywhere. and check the lo w
p rice'

Fas t and easy adjustm en t lor any per
non o f 10 ·15·204 0 meter bands. Made
Ir.,.'" t wo 50 It . steel tape measu res
coa ted wi th my la r , I t can b e used in
d oors or o u tdoe-s as a dipole, in ve r ted
V. or stooe r antenna . Perlect to r trave l
i ng. campi n g. o r an y w h ere '

Chart inc luded showmg e xac t tape
m easu rement lor eecn band. Tapes
crank 1010 cornpec t , h igh ,m pac t. housing
lo r convenien t a nd lightweight storage .

Not a kIt , ready for use w ,th end InSU'
Iato rs 8. cen te r f l tl i n g for 52 ohm feed ·
line w i th PL 259. M onev -back qu aran tee.

TENNA-TAPE
~ '" $34.95

(~.1iO not inc ludt<ll

BEAT YOUR BATTERIES!
(lP[UH JlllUr snTIlESll£O lIT lD!lTlIlU(JUSU f ..... a~J

11·]00; D.C. sOUrce: 10, Trud, Rv, Ught AI.cuft
(lz or lfh 1Y"I.. l D.C. !'owe<' Supply!!!
STEWAR1". _"QAn[RY _ 8EATE~p rtl. i dt' t,,*, prop'"
REGULATED voltage 'or your ri g and plenty or
cur...,nt for COMTI NUOUS FULL POWER TRANSl'l lTl All
day t ravel. II I evenlr>g-r.iiiip,.-e.-llet with NO gg
TO R£-CJtARGE! ntANS~1T EYU WITH 0[,1.() Nield.!! '!

' 'IOT I blOttery d ..,rger but • FlJlL Pa/[~ SOORCE ..!tn
meG (,,,,ull tG Pn)tKt your---rTg-r----

' UiGEO ~I,tll_ CASE (.'(<'PI lClJl ""it h bIlll t
Into IC_.,( uu for .Ude "",.ltde oH _.
""1'1'1, c,,-.n

' TOUR NIC. d, REMilIN IN Pl.ACE (utept IC(Il). Stlll'ly
"npl ug for IN STR'IT PORTAB ILITY I

' DESIGNED by ' n engl n• • r f ..... MSR ' . Jet Propuls i on
llborlltory "It~ C_e>\U ,"IM SOt ~yood

~ul_U!

' PIIE- I/ IREO JAO: for ,our r Ood l e (exc<'PI lCOll 1M
<!eUOH tn1Ull.t10t> In,tr""tlon, ."""Hod!

. ~ n.'_ Cord (I n. """ ICCII). nlClO ,-.1' '.1'
pIt..., 10 ....nt . n1""'f:"t !! Fl... l TEAll ~RAlllT!1

• .., Ifll'E'JIHREi'K:E .. Itn J't.'s! lDIIGE~ lifE fOR NlCa<l'!
• NOW AYAILA3LE fo~ T('f'O S-I,~,5; KENwOOD Tll-2400;

YA£SU rT_?071l; ICC»! IC_ZA/T; lIlLSON It( 1], It( I V;
SA NTEC ~T.I~OO! IME~~ RIGS RETA I N MEMOR~ I I )

' PIl IC! : All MOOELS- SJO.OO Post P,i~. C,. R~,. , dd
~I.ll(l Tn. C.O.D. ',_ You p,y Po,hge ,..:I COO f""•.

· PHONE: 1-213-351-1815 Collect f o~ C.O.D .
SIDMT W'lIS r.o, b 2335 !1Iol1-..E, CA. 91/lli
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RE(ONDmONlD AND LAB (AUBRATED

WI SHI' Il~TW"" fOR 0"0 . ....C. )0 D"" MONII IAU Gu..... JI(lu.
lol ... o (HIO , \11~'" 0. lII..sn. CH....GI. 'HO,"I 'ILL SLU
l04-~ I..n l '

Will pay copying and mailing
costs or will purchase manual s
outright. Thank you.

Jell Giesar KA7HHa
19309 Winesap Road

Bothell WA 98011

I need a schematic and in
struction manual lor a Hatn
crafters SR·48 a-meter trans
ceiver. I will pay for these items
(or for copies)or I can reproduce
these documents and return
origi nals. Thank you.

Theodore J. Cohen N4XX
8603 Conover Place

Alexandria VA 22308

I have an old military transmn
ter{World War II era), model BC
696A. It was part 0 1 the SCA·
274N Command Set. I would like
to get th is rig work ing, but I'm in
need of necessary info. If you
have any manuals and schernet.
ics, I would deep ly apprec iate
your help, and will pay any
return postage.

Angelo Pepe
2330 Voorhies Ave.. Apt. 6H

Brooklyn NY 11235

I need a schematic and/or
operation manual for a Trio
22QO.G 2m transceiver. I will pay
for copy or copy and return origi
nal. Thanks.

Daniel H. Soares PY2TTP
PO Box 12113

Sao Paulo SP 01000
Brazil

I'm looking for an instruction
manual and schemat ic lor a
Heatnktt e lB·2 impedance
bridge. I would like to copy and
ret urn but will pay copying
costs. Thanks.

Gene Smarte WB6TOV
Nubanuslt Road

Hancock NH 03449

I would like to con tact anyone
with technical information con
cern ing the Regency Model
ACT·W1 Q Whamo scanner re
ce iver. This is the one wi th the
"combs" lor frequency setec
tlcn. I need the theory of opera
t ion and alignment data. I wilt
pay for postage, copy wort<, or
information.

Wilbur T. Golson W5CD
1324 Marque Ann Dr.

aaton RouoeLA 70815

I need a schematic lor an Etco
model 427 oscilloscope. I will be
glad to pay any copying cost s.

Steve Stout KASCRi/9
1537 Wlnslowe Dr. /f1 ·B

PalatlnelL 60067

Does anyone have an owner's
manual for a Drake TR33-C 2m
'transceiver? If you do, I would
like to copy it or pay you for a
copy.

We are happy to provide Ham
Help lis tings free. on a space
available basis. We are not ha~
py when we have to take time
away from other duties to deci
pher cryp tic notes scrawled iI·
legibly on dog-eared post cards
and odd·sized scraps of paper.
Please type or print (neatly.'),
doub le spaced, your request on
anB'h "x t t " sheet of paper and
use upper· and fowercase fet ters
where appropriate. Also. p lease
make a " 1" fook like a "t ," not
an " f." which could be an "e' " or
an " eye, " and so on. Hard as it
may be to believe, we are not fa
miliar wi th every piece of equi~

men ! manufac tured on Earth for
the fast 50 years' Thanks for
your cooperation.

HAM HELP

John Verceiilno WB90VV
4636 Pershing

Downers Grove IL 60515

orc-trmer desperately needs
service and operating manual
with schematics for a Phase
master II·B transmitter manu
fac tured by Lakeshore Indus
tries, Manitowoc, Wisconsin.

This old tube-type transmitter
covers 160-10 meters and is
capable 01 CW, PM, AMIDSB, or
SSB emission. It has a vfo, a
1626 f ina l amplifier, and ut ilizes
a " tuning eye" tube as tuning in
dicator.

I am looking for instruction
books or diagrams for Navy re
ceivers R-51 61UAR·27 (VHF) and
CNA-46188A1RBH-3, and lor GE
mobile (accent) 450·MHz model
EG48STB. Can anyone tell me
how to extend the receiver fre
quency range of the KDK·2015A
to cover more of the 140-t0-150
MHz spectrum? I wilt pay rea
sonable prices.

Joel Jones W4Jaan
PO Box 745

Airway Heights WA 99011

115.00

In.oo

n .oo
115.00

. ~.OO

n .oo
I • .s.o

IIS.OO

In.oo

HS.OO

HS.OO

I.S.OO

IIS.OO

95.00

115.00

IIS.OO

6'10.00

16S.00

6~ .00

).S.OO

IU.OO

IIS.00

19S.00

.,S.OO

un.oo

SH5.00

Slep Electronics Comp~;"
P. o. BOX 100, HWY 441, DEPT. 73

OTTO, NORTH CAROLINA 28763

",.-:S1G Gi.N IO fNiZ THIIU 480MHI AM/CWOllI'l.L5l

MO!lUl-ATI()N, CALI8R AHD "TTLNlUATOR. U CU-UNT
LAO (,[N(RATOR

"P-611.\ Sic. UN 450 MHZ lHRU 1230 MHZ A"" ru..SI
MOOU. .... TlON. C AlIBllATED ....TTLNUATOR

"'-{'14 !tICGlN 900 TO 2100 MHZ AMiI'lA.5L
MOOU.A l ION. CAlJllllAlLO OUTI'Ul

l s.40 ).'UR"' '' ' SIC UN Ml.JTJUtY EQJVAUNT Of 14"_
616.... I 8 CHZ TO " CHI . CAJ,..MAno OIJTI'UT

fS..6I IIU. .... S l SlGGLN M1UTAAY EQUlV"lLNT Of
Hr'OIO. UNCI. ). 8 TO 7 CHZ. (ALI8RAnoClUTNl

""'/u.....n M ILIJ M Y SIC Gl,N. 10 KHZ 1'11RU W MHZ.

" Mlew MOOUl...TION 4 00 6. I KHZ. C"UllII: " TLO OUTMJ T
l'll.E(lSION SO OHM STO!' "' TTLN U" TOR SMAlt COMrller
sin 101-> x 11'1, • 14

AN/UUt·16 5lG GEN MI LITARY. .. MHZ THRU 40 5 MHZ.
" M;CW. CAtl611A f W ATTLNUATOR. 40011000 HZ
MOOU....TlQP.l SAM[ AS lIIM-IS. USE~ 8Y SID( fOR
I)lTLNDtD RA...::.l

,,~,... . MMR Tf51 Sl' .ustD fOR Tf5TNG AND
"""-lGNMlNl Of ~.In. 0Ml,~TRA~
SYSTEMS. CONT"NS 0SCIU.05C0l'f.. SlCNAl
QNUlATOII . COOl• . CRY!oTAL ......... KERs . TRIGGU ANO
!ioUM'R[S:5OIII'ULSl , M.SO Ml; A SU!:LS Rf 1'OWl/I..
TRANSMITTER fREQ ANO I'U.SllRII.INS. RiO,NGl 9lS MHZ
TO 121SMHI

os. 1111US"'H 40 OSCILLO'iCOl't. WITH MX·101lliUSM
HOR ll CHANNll l'I.UG-IN AND MX-Z91 0 DUAL TIl AC[
I'I.UG- IN, ~"CRT INTlRNAL ~wur. 24 CALlIlR AT ED
RANG(~ WITH ~""Ur u r ANSION , TRIGGlJl MOOf-S.
CAU811ATOR DC·ZZ MHZ. HOU'ilD ~ vtNltD AIR
COOUD CA81NU SIll U --l . I.·H . 19'-W A
MAUTlfU.. MIUIARY O-~Of'l

K.-1J:\1 Yea "~ "..lTARY 5«> GIN 1(18.1 U . 9 NlHZ A106)

H99 TO HS MHZ 0UT1'UT SK.NALS INQ.USl fOR. lOC.
GLlDlSl.Of'l ,0."1> 100 O'S. SAM( AS COUJNS . 79 T_Z .
Of'lRAnS fROM 18vDC AT ) ' ~ .AMI'S. I'OIlTA&U OR
ll{NCH J"O'NER!>OlIl:c[ IDtAL fOR AIRCRAfT RADIO
RtrAIR

nMnONIJl rLUG- INS t rrt A. 8, D. H. K, t . R (lACH)

nMnONlll l S] () DuAL TRAC[ SAMI'I.IN(; DC -lIH MHI
~~~

nu_ TYl'l lll l'lue.-IN

TlJ[~CA DUAl. TRAC[ l'lue.-IN

TlIntONIll 'L lO SI'lCT1tuM ""'AL YlUI: MJJG.~ 915
MHZ THltU 10 S U1I USU)rOR RADAR. ~A\II:,
SAlnllTl IV.~ T1tANSl'CJl',ll(l: AN.....Y~. tr.;NC soc
SUI:IlS TlKTRONIX O-SCOf'l~

HnOl .. WA\II: ANALYlUI:, HIGH 'aH ClTVlfY AND
SlN~ITI VIH WITH fREQ Rl5OLUT ION Of ' OHZ RANGE ac
HI TO ~OKHZ

H,-))O(, [lj~TORTlON ANALY ZER 10 HZ TO 10 KHZ, vu
MITER 19" R"Ck MOUNI

G. ·IOOI ·... "SI A"I> ARD SK.N"'L GtNER...TOR 5 KHZ 10
50 MHZ. DuAL OUTI'IJT~ 0 I 10 zoo MV~ 10 50 OHMS
INTERNAL ADlUSTA&U . 00 HZ MOOU.ATIOIII

G'· I S~ IMI''''CT-NOlSl _ YlUI: MlASURl S
"'COlISTIC"'L 1'."1> lUCTRIC NOISE f'£AkS. 5 HI TO 10

'"'lI . lOL D 900 SW[EF'GlNl RATOR RANGE S THilU 1100- ,
T~II OO TR"NSI~TOR Tl~ TlR. CHECK~ TRAN~ISTOR~ IN
OR OUT Of CIRCUIT IT MlASUR l~ IInA 1-100 IN .
RANGlS AND U Al(AGE CUlI:IlENT OUT Of CIRCUIT

w...nTIJl MOOf-L 110 r lJ'lCl lON GENER"'TOR

.....ru MOOU 10l ll MICllOVO!.TMH Ul

H'-)·UOA DC DIGIT ..... \/OUMlTlR I '" DIGIT lOOMV TO
1000 VOlTS

.... lUl.Hn\I( JOG AC VTVM

H'-<lI) ic I'OWUl MlTlR

H'·5261'" VUO AMI' l'LUCrIN lOR ~24S..6 f R[Q

'''''''"'H'_lUO", f REQU[NCY COI\IVERTER lxrANDS S24!>'.6
f RlQ RANGl f ROM O_ S TO 15 C HZ

.--- TESTED EQUIPMENT-,

-~ t .
1 ,• •

Electronic
Distributors

112 73 Magazine. April. 1981



. 317.!rI
~.115

w .>;
m .",
J IS I. I

. :l5lI,(JI

, 314.10
. , J,'j~.1II

, J 71. 1O
., 2TJ .711
. :JOfo.2Il

!Ii,l.'
. n7. Y5

-tlI.1lI
.. IlIJ.m

.. . /lV,

""~
. 1'W--I 21

. .. _. .71rH. ,
132 l l"

1.illul.. l l,Ju.11l 1 '~~

Alhanr. · .
. . II}··C.•m l)o~"",,· [)old'a!
' . O "...~I · I)o ,hol... .

, . , , . c.-,",, ~ I · Dul.l.,.,. .
,.~\·...ti So ~ "1 ....!.. c.-")I,,~,

c..hIe<. Au ilal'~ '_( :ell f,,, Pti<.~

RUTlJR...
1111:'3
1101\.') "
.\ 1122.\ 1.
A]l-ll ) ,
AV/I ·l ,

Hl~TUJl

4BTV . , •..... , III I!>.. , .-, ~I<......- v "",,-.t m,~

~n' IIJ l!>nlMil Mel,.. VtTtK-.I 92.40
(;t;1 ,~1II , . , 2 ~""t.. fI.oo.OJl""". l idh, ... , . , 1i6,0U
C7· 1," 7dh 2M.1t·r llo."'OJlil."" , . , , . . , OO,llI
2M Il.~ •. , ... .. 5 £~",.T11 2 ..~ .".. he",n , . . . , . , ,29.75
2.\ 1II11 , . . I I..lM...Tu 2 .." .... t. ...m , . . . 4-1 10

0.,,,010 •• line ol IlINlrt- _(:.u f..- """"

11\,(;"-1"
TIllJII .. T n-Rand Iir..... ..... I\\·I'U · .. 129.111
MR , • r:Irn.-nr /I \ 1<......- t."", .... . ':-117
IlXllt-\ 3 £Jt.n 15 \ Jo \ Jo ... , • . Ill .'"
15.';IH . , L -"'IlJ '; _ IS ......... I-" ,on
21lMU. . . I~ J'" '' 5 ti' TlltT1ll 21 ) 1t... . 23J.m
21 14I1A , , 4 n ,.T 20 \ Jot... . IM.• I
¥lWA , 2 E~T1~Tll ...I \ l.-ltT, . . • , . 161 .97
1'113.\11( 3 . ' . . 3 Ek·".,,! Thnndo.Thi,tI , . 174.711
TI [(;D:'(.\ , , Slll~'" 11" ".~..-iHrd Ii ,1.11.·II!. 1!211.57
1'11';11\ n.unoW.nl 5 1-It"",,1 •. , 20 '1.71
IMIT , II, · T" H~l(1 n"1t ,,, 2h'i.-tlI
IfiR . . . . .... /I F......., ", Ii n . ...... 1. "", ..... !l2.71

\ 1II'- \IAII I" : RAD IO"
\In...1 1It"I/tTK~ S,Tltht..u.-d Tr", .. ...... .
I I, ,,,,, .. z; Sbndou-d 0 """,. 12 . 2 Ct.."",,,,,.

In .(;M'' (Jl'-' ]0; l"P T( 1\\ U IS & AU .l ::'o..... JRl l)i
1f( ~'O;." Sdl' 'iupI II[,'<:!lt. . . !eI. I \
IIG"il fl,n Z so· ';o.'1'1 ,"ll 'ii I fl . .....~I

H( ~"J';\rrl Si<k- ..~~ . 0'ftnI( ,15 fl -"~ .:lll

IlGT...... St.y St.l I~. "'''IK .r. ft . 4!JJ,'"
IIG ';oI IiD .. <;..lI So ' Il. "'''Iloi 'j.l ft. , If;Zl.In
lR;jlJIID .... , yAI St'I~''''ill~ 7IJ /I. . Z172,1>J
1[( ;J.:IMT/ ., , , . Si,~· "11'1.'rt i..~:l.1 II.. , f;2.t.:"
IIE- EW , , Eh1ti<· M. 01, . "'-'limi! ,,,· ,,,t, " .. ,-I/j7.l~1

11 (;, n~w . 1\tTI- ~ " '''"' fll. lI t :+ W. -I/jH .1
Ht :'-T·2- 12'1.. Tt"' &1' ~T l·,;IIloi IU : ·........' 2951.25
/ ]( ;·1'·2-1To" , T' N tT & T, 1tT L~ H( :.- ·l~\lT/2!>I;l .:JO

II~·T.2-12f; . 1', 6 Tr.ik l:..uc IIC_."'\ fTJ:U/.Io.'"
Il(;T·Z I25 , T""t & 1'ntiIrt- L~ ll(~'-""''''' J::nU:o

SPECIALISTS

~t.Uf "l'ul",,,..t .'u""', ~ '" ."l<'.."."
Ii I un , 1', ,\ . hI" \m,,·l.·n ·,

"-"'.'t.... & ..""....·.....1"-PO" '"'" ",.

AMATEUR

.~ 1' ::'0.- :1" 12 \ Jo..... SEW "t;W " t:w "t:W... J:J9.<a:'

.-\zdo... /'1'.:-"_"", " 11/ \""'... . ~.r,

TI~\I1'1: Ill".'OllUD
.... .. . .. .. 2 ~.......
.... 11 2 \ 1t Mh T,,....1'a:I
.... 2 . :!3J \ Ulr
.... Zl", ... .~J \lIl. .. " h T,,....P...I
<;-~ , . " . 4-llJM l b, •...
<;-~-1' 1 2 , . +14) M'" ,,·.'12 B"II,., 1',".· 1'...1
....4·T If; , . . , 4-lll Mil Ifi IlIlU" " T, ,,. · I'"d,
S-,; , , 2 .\I,t , ~ 1I1 .,l]~11. " ••.
<;-51'. . , , 2 \M, ~ " ,. ,,,. ,l .. '11"' 1_ 1

O..,., .... an .-\o,tJt, 1ll:!R\
T,ft-r« ".nlli C.
1.....T..· O",nIi O. . .. , , .
T' T>-1'" . I~ ..",It~ -4-H A"'I~,f"...

S" (1I1"T 1'," T..:, I' ''' ,T 1-' 1-

2317 V.rK'r Jad<son Rd .Sa n Anlonin. TX 78213

(800)53 1-5405 f51217J4-.7793 i n Texas
t '.O.B. O RI(; I.'I;

•

•

I

•

I

I

I
•

I

I

I

I

•

•

•

$J595

$J9 95

$J7 95

$149.95

$169.95
$24995

• •

T elephone: (414 1 241 ·8144

T h iensville, W isconsin 53092

[Q-lWRLll- - -

Morse-A-Word

Sl -8010 8O..a.:l'O. 15- S5'9S
15.10

Sl l60 160 130" U6.95
St -80 80 63 U5 95
St .O 40 . 15 33 ' $34 95

~ FUl l S IZE PARALLEL DIPOLES

FPO -SO IO 1I0.• 0,2{I , 130' 54995
IS. , 0

FP0 4010 40 ,20, 15,10 6 3- 54 4.95

N E_W ' PORT AS LE_~E R_"_C~ L'i'~'~'~'~'~'~'f'~'~~
APART MENTS. CAMP' ''l G. T~A rlERS'

CH A MP IO NS HI P GOT HAM BEA"'S
f ull SII. Com plel ... , ..... $711 95

C AL L OR SEND LARGE SASE f OR CA l A
LOG. St>l pplng DIpoles & V" l1lc ~l.

$2 SO USA;S700 Canad,,; $5 00 FPO , APO
Bums & Ouads St>lpp..d UPS 0 ' F',,'gh l
Co lI ..c !. F la.•dd."to Sa 1..5 I a.

P.O . B o x 776 · Largo . F L3354Q

.-.-.-.--- .. -

GOTHAM = .
ANTENNAS - - '
(813) 584-8489 v,," I

S MALL LOT TRAP DlPOlES ... 417

MODEL BANOS LGT.. PR ICE
TSt 80"0 80, 40 18" '49.95
rsr 402(1 40.20.15 " 0' U1.95

S'ol ALL LOT SHORTENED DIPOLE S

Folds 10 5- Pack ag• . No Rad,al • . R@'(lu".d
fully As s ...",ble<:! F " l1 l eogal lim" 11 VSWR

I,IIOOEl BAfIl OS HGHT PR ICE
PV 80 10 80 10 13 SS995

PROVEN DESIGIIl GOTH AM All 8,1,1'4 0

VERTIC AL S

I V I60 160 .8 0 .4 0,10 , 23 -

~
15,10.6

" VIIO 80,40,20
.. 15.10.6

I
',V.O . 0 10 ,15.10 ,6 23

fAMOUS GO THAM OUADS
til 2 EIe_nIS - 3 B~nds Co...pl.. ... $1 19 95

C or po r a t io n
P. O . Boll. 51 3 G .._._._a_._._._._._.-.-.- .-

buying? felling?
call

602-526-1105
and rove l

M ORSE-A -W OR D K it w ith 4 character readout •••••••••• •• MAWK-4
M ORSE.A·WORD Kit w i th 8 char act er readout ••••• ••••••• MAWK·8
M ORSE·A·WORD wired & test ed with 8 character readout •• • MAWF

E ight Chara c ter m o ving cllsplay.
B ll i lt-in code practlce osc i llator.
Excellent for lear n ing M orse Code.
Com p lete _ n o CRT o r e x p en si ve

extras needed .
ueccees aud io CW slgnal$ f rom your

rece iver 's speaker and d isplays letters,
numMn, pun ctuatlon and spec la' M o rse
Char acters 1$ the code Is received.

new!!

Microcraft's New

-

RADIO
EQUiPmENT
BROKERAGE

Call . n't l.... . 24hrs a Oily '

S e""'5 ~Sl f reel

lpay lot!b comm,'l.SoOn on.... ,I • • !>ell lOu'

-.-.-.-.-.-.-.-

--¢IllII;>-'-( tow; ~)-._ ~ '-(-_~1: iP }-- ·_..< ::lIIl-
PRETUNED . COM PL ET ELY A S SEMBLED. I' f'OR ALL MAK ES s, 'M O DEL S O F A MATEU R
O NLY O N E NEAT S M A L L ANTENNA f'OR T RANS CEIV ER S TRANS MITTER S
UP T O 7 BAN D SI E X CEL LENT f'O R CON· GU AR AN T EED FO R 2000 WATTS S S B
GESTED H OUSING AREA S · APART MENT S 1000 WAT T S C W o IN PUT f OR NOV iCE AND
LIGHT· S TRONG· A LM O S T .N VISIB LE! ALL CLASS A M ATEURS!

CO MPLETE AS S HOW N It~ 90 H. RG 5 8 U _5 2 01> n" PL 2 5 9 """nee ul.l 0• • • 30 ft .
3 00", 1'" hc _ • • c c c ,,1> _ In . , , ' . u c e"",.,.e •
_ _ ' _ ..,. 1~X6~_, ju51 It .. " 10 U , U " "e'" __e
" _ 1tr>g a.." lltVIIIovl Lo S WR 0 b_. _T ....... .....-. N OT NEE DED! C ed a•.......... v. _sIoop_. In ."Ie on In n I __ IOU . T~. ONLY ANTENNA YOU WIL L EVER N EED
f' OR ALL DESIRED BANDS _WITH A NY TRANSCEIVER. NEW _ EXCLU SIVE! NO BALUNS NEEDE~

80. ...0.2 0 . 15.10-6 - 2 _ IO'l II Il~ 90'1. R G 5 8 U · e......ee.oe _JIll ...... 9988UA .. . $ 6 9.9 5
...0 · 20· 15 · 10 _ 2 ...... _·· s It 90 11 . RG 5 8 U • eOnn ee' " , _ JIII ..de' 1OO1BUA ..•. $ 6 6 .9 5
20_15_ ' 0 _ 2 .., --- 2611 II~ 9 0 11. RG5 8U - e""".e'''' • M ..d., l 007BUA $ 6 7 .9 5
SE ND FULL PRICE FO R POST P A.D IN SURED, DEL, IN USA. {C . n. d... $ 5 .00 . . ... , ... PO" . , e ' cle ••nl_"".t...... e.e) ... ..,d.' u..., VISA • M A STER CH ARGE _ C ARO . AMER EXPR ES S . G..e ""mbe' .nd ..
d.le. P~ 1· 306 · 2 3 6 · 5 3 3 3 g AM. GPM "' Hk d.y• . W .. . ~ip i.. 2.3da,. . A L L PRICES W il l INCREASE ..
S AVE. O RDER N OW! All .nt. .."". gu......t eed , ... , ye"" ' 0 d. ~ ....... e~ b . c k . , ..1 ~ ...U" .. ed ... new e....dIH....1
M . de lit U S A. FR EE INFO. AVAILABLE O N LY FRO M

WESTERN ELECTRONIC S

Send cneCk o r mOney o r d er . Use y our V ISA or M as ter Charge. Add $3. 5 0 sn ipping
and h and li ng for continental U .S. Wisconsin resldenh ad d 4 % State Sales Ta l< .

•

•

•

I
•

•

I

I
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SOCIAL EVENTS

HEREATLAST! THEALL NEW

AZDEN PSC·3000
2 METER TRANSCEIVER

AND PSC·300 2 METER HT
We'll Beat Any Price In This Issue

....2.

LCC engineering
116 Country Finns ReI.. Box 140. Mar1ton NJ 08053

609-~844 DAILY 8 PM·MIDNIGHT

KANSAS CITY MQ
APR 11·12

The PH D Amateur Rad io
Assn., Inc., will sponsor the 12th
annual Northwest M issour i
Hamfe st and M issouri State
ARRL Convention on Sat urday
and Sunday, April 11 -1 2, 1981 , at
the Kansas City Trade Mart ,
Kansas City MO, from 9:30 am to
5:30 pm. The 1981 directory 0 1all
amateurs i n the ze-county
me tro p o l ita n Kan sa s C ity,
Missouri/Kansas area will be on
sa le at the hamfe st. Display
booth spaces are available at a
minimal cost o f $40.00 for a sin
g le 10 x 12 booth, which in
eludes 4 passes, securi ty, erec
trtc hookups if needed, tables,
ch ai rs, and free parking. For an
addit ional lee of $20.00, extra
space (10 x 12) is available .
Displays ma y be set up trorr-

PARAMUS NJ
APR 5

The Bergen ARA will hold a
Ham Swap 'N Sell on April 5,
1981, at Bergen Community Col
lege, Paramus NJ. There are
thousands of spaces available
for tai lgat ing only. Buyers are
admitted free. Sellers must pay
$3.00 and bring their own tables.
For more information, contact
J im Greer KB2EI , 444 Berkshire
Road, Ridgewood NJ 07450, or
phone (201)-445-2855.

ST. CLAIR SHORES MI
APR 5

The South Eastern Michigan
Amateur Radio Assoc iation w ill
hold it s Swap & Shop on April S,
1981 , at South Lake H igh
Sch ool, SI. Cla ir Shores MI.
There w ilt be a grand prize as
well as hourly prizes. Ample
parking will be available. For
table space, write Robert
Boudreau W08RPO, 27117Shel
bourne, Warren MI 48093, or
phone (313}-754-1793.

WEYMOUTH MA
APR 11

The South Shor e Repeater
Association will hold its fi fth an
nual ham auct ion on April 11,
1981, at Central Junior High
School, Broad Street, Weymouth
MA. Check-in begins at 8:00 am
and the auction starts at 12:00
noon. There will be a raffle with
a veesu FT·207R HT as th e
grand prize, as we ll as many
other small prizes during the
auction. The winner need not be
present to rece ive th e grand
prize. Minimum bids 01 15% are
allowed. Talk-In on 147.901.30.

COLUMBIA MO
APR4

The Central Missouri RA will
present Columbia Hamfest '81
on April 4, 1981, at the Columbia
Ramada Inn, Col umbia MO. Ad
mission w ill be $3.00 at the door
and advance tickets are evan
able for $3.00 each or 4 lor
$10.00. Prizes to be awarded ln.
etude an Icom IC2AT and a Ken
wood T&1305. Many ccmmer
crer exhibi tors will be present
and a large, hard-surfa ced tail
gate area is available. Foru ms.
associat ion meet ings, and XYL
act ivities wll1 round out th e day.
A banquet on Friday, April 3rd,
at 7:30 pm at the Ramada Inn
will feature a talk and quest ion
and answer per iod co nduc ted
by M r. James Da i ley, FCC
Eng ineer. in·Charge, M idwest
Region. An Icom IC2AT will be
given away at this banquet . Ban
quet reservations must be made
in advance and the cost will be
$14.00. Special group rates for
overnighters w ill be made by the
Ramada Inn. Tatk-m on 146.761
.16 and 223.341224.94. For t ick
et s, inform ation on reaerva
nons . avail abl e indoor t tea
market space, et c., wr ite to C0
lumbia Hamfest '81, PO Box 283,
Columbia MO 65201 .

PADUCAH KY
APR 5

The Paducah ARES Club will
hold it s 2nd annual ham/swap
fest on Sunday, April 5, 1981 ,
from 8:00 am to 5:00 pm, at the
Nat ional Gua rd Armory, Padu
cah KY. There will be hourly as
well as grand prize d rawings.
Dea lers will be on hand. Talk-in
on 147.661.06 and 146.52. For ad
d it iona l inlo rmation, contact
Larry Reid AI4T, Chai rman, 220
Longview Drive, Paducah KY
42001.

GOTEBORG SWEDEN
APR 4·5

The Goteborg Tr ansmitt ing
Amateurs invite all interested '
hams to an international ham
meeting in the Swedish Trade
Fair Centre, Goteborg, Sweden,
on Ap ril 4-5, 1981 . Fea tured will
be a thematic stamp exhibition;
lec tures on VHF, UHF, and SHF;
and meetings lor YLs, award
hunters, and DXers. Other pro
grams to be annou nced are fox
hunt ing, a mobile-radio co ntest ,
and a CW speed contest. A ham
fest w ill be held on Saturday
night.

ROCHESTER MN
APR 4

Th e Ro chester Ama teur
Rad io Club and the Rochester
Repeater Society w ill sponsor
the Rochester Area Hamfest on
Saturday, April 4, 1981 , at a new
location, John Adams Junior
H igh , 15 25 NW 31 Street,
Rochester MN. Doors w ill open
at 8:30 am. There will be a large
Indoor f lea market for radio and
electron ics items, prize raff les,
ref reshments, and plenty of tree
parking. Talk-in on 146.221.82
(W RQA FT). For further in 
fo r m a tion , co n t ac t RAR C,
WBQYEE. 2253 Nordic Ct. NW,
Rochester MN 55901.

For add itional information, write
to MAARC, PO Box 691 , Muske
gon MI 49443, or co ntact Mr.
Clarke Cooper K8BP, ccnven
tion Chairman, at (616}-865-6198.

UPPER SADDLE RIVER NJ
APR 4

The Chestnut Ridge Radi o
Club will hold a ham radio and
computer flea market on April 4,
1981, from 9:00 am to 3:00 pm at
the Education Building, Saddle
River Reformed Church, East
Saddle River Road at Weiss
Road, Upper Saddle River NJ.
Tables will be available for $10;
tailgat ing, $5. There is no eornrs
sion lee. Food and drink will be
available. For further Informa
t ion, conta ct Jack Meagher
W2EHD, (201r 768·8360, or Neil
Abitabi lo WA2EZN, (201r 767
3575.

Lis tings in this column are
provided free of charge on a
spa ce-available ba s is . The
followmg information should be
inc luded in every announce
ment: sponsor. e vent, date,
ume, p lace, cily. state, eamts
sion chatge (if any), features,
talk·in frequenc ies, and the
name of whom to contac t for
runner iatormenoa. Announce
ments must be received two
months prior to the month in
which the evenr takes p lace.
They should be sent directly to
Editorial Ottices, 73 Magaz ine,
Pine Street, Petefoorough NH
03458. Attn: Social Events.

MUSKEGON MI
APR 3--4

The Michigan Area Amateur
Rad io Council will sponsor the
ARRL Michigan Stale Conven
tion and Hamlest on April 3-4 ,
1981 , at Muskegon Community
College. On Friday evening,
April 3rd, the " Ham Hospitality"
room wil l be open to all at the
Muskegon Ho liday Inn. At 10:00
pm there will be a presentation
and at midnight, an Initiat ion.
On Saturday, April 4th, doors
and reg istration wil l open al8:oo
am at the college. An Interesting
lad ies' program will be pre
sented as well as many other
event s. Saturday tickets are
$3.00 each, with no advance or
mall ticket sates . Swap and
shop table space may also be
purchased on Saturday. Ad·
va nced reg istrat ion s are reo
qu ired for the Saturday dinner
program. Ove rni ght re serve
uons should be made directly.

114 73 Magazine · April,1981



MiCl'OVerter. Inc. .... 395 P.O. BOX 1267
617-329·7493 DEDHAM , MA 02026

, , , , , , , , , , , , , , , , ,
~~r~~JI' , , I I I , , I I I , I I , I ,

- - -1800 to 2500 MHZ
\.... DOWN CONVERTER" - - - - -

Down Converter Kit Printed Circuit Boa rd with all parts tor assembly , , $38.50
Yagi Antenna Kit 22 db gain with weatherp roof Shielded enc losure $40.00
Tunable Power Supply Kit. $34.95
Antenna Cookbook Tested and proven designs , .. $ 9.95
Assembled and Tested Down Converter with SO' RG59 cable with 75 to 300 ohm adapt·
erready to install $175.00

TERMS; We will accept COD orders for $25.00 and over. All orders sent First Class on
UPS. Prepaid orders we pay shipping.

- - -

Live entertainment will be pro
vided. Awards inc lude a new
synthesized HT. For further in
formation, contac t the Miami
Valley FM Associat ion, PO Box
263, Dayton OH 45401 .

SPOKANEWA
APR 25

The Inland Empire Amateur
Clubs wi ll sponsor a swapfestat
the Floral Building at the ace
kane Interstate Fairgrounds.
Spokane WA, on Saturday. April
25, 1981, beginning at 9:00 am,

244-2134. or send an SASE to
W9NXR, 637 Emerald, Munde
lein IL 60060.

DAYTON OH
APR 24

The 12th annual B·A· S· H will
be held on Friday night 01 the
Dayton Hamvent ion, April 24,
1981 , at the convention center,
Main and Fifth St reets, Dayton
OH. Parking is available in eoje
cent ci ty garage. Admission is
t ree to all. Sandwiches. snacks,
and a COD bar will be available.

WAUKEGAN IL
APR18

The C i vil Air Patro l ,
WaUkegan Squadron, will hold
it s first annual Spring Hamfest
on April 18. 1981, from 0700 to
1700, at the Lake County Fa ir
grounds, IL Rte. 20 and US Rte.
45, Waukegan IL. The donation
is $2.00 and tables are $1 .50 on a
f irst-come basis. Features will
include a large indoor Ilea
market . refreshments, and tree
parking. Talk-in on 146.94. For
more In formation, call (312)-

8:00 pm to 10:00 pm on Friday,
April 10th, and from 7:00 am on
Satu rday, April t tm. For further
information, contac t L. Charles
Miller WA!JKUH, 7000 NE 12Oth,
Kansas Cit y MO 64166, (816)
781 -731 3, or Thomas L. Bishop
K!JTLM , 4936 N. Kansas, Kansas
Ci ty MO 64119, (913}-342-4939.

FRAMINGHAM MA
APR12

The Framingham Amateur
Radio Association will hold its
annua l spring flea market on
Sunday, April 12, 1981, at the
Fram ingham Police Station dri ll
shed , Framingham MA. Doors
will open at 9:00 am and acrnrs
sian is $1 .00. Sellers ' tables are
$7.00 in advance and $8.00 at
the door. Talk-in on .751. 15 and
.52. For more information or
seller cre-reqtetratron . contact
Ron Egalka K1YHM, 3 Driscoll
Drive, Framingham MA 01701 , or
phone (617)-877-4520.

RALEIGH NC
APR 12

The Raleigh Amateur Radio
Society is sponsoring its ninth
annual hamfes t on Sunday,
April 12, 1981 , at the Crabtree
Valley Mall, US 70 West. Raleigh
NC. Act ivit ies beg in at 9:00 am.
General admission is $3.50 .
There will be many prizes, in
c luding a f irst-prize choice of a
Kenwood TS·13OS HF transceiv
er and PS-30 tz-vcn power sup
ply cr an IC·251A multi- mode
a-meter transceiver with Mirage
B-1 08 8Q.Walt amplifier. Second
prize is a triband beam; third
pr ize is a heavy-duty CDE rotor.
The drawings wlll be held all day
Sunday. A covered Ilea market
will also be featured. There will
be a hospita lity room from 7:00
pm to 11:00 pm on Saturday.
Talk -in o n WR4ACF 146.04/
146.64 and WR4AOE 146.281
146.88. For addit ional informa
t ion or reservat ions. write to
RARS Hamfest, PO Box 17124,
Raleigh NC 27619.

WELLESLEY MA
APR 18

The Welles ley Amateur Radio
Society will hold its annual auc
tion on Saturday, April 18, 1981 ,
beginning at 11:00 am, at the
Wellesley High schoor Catete
ria, Rice Street, Wellesley MA.
Doors will open at 10:00 am.
Talk-In on .60/.03• .041.64, and
.52. For further information, con
tact Kevin P. Kelly WA1YHV. 7
Lawnwood Place, Charlestown
MA 02129.
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Admission and exhibit space
are free. Flea market tables are
$5.00 per 4' x 8' table. Features
include an auct ion, contests,
raff les, old and new gear, a Yl's
corner, a snack bar, a Dixieland
band, and commercial and non
commercial displays. Talk-in on
146.341.94 and 146.52. For reser
vat ions for tables,exhibit space,
and/or a free RV site (without
electrical hookup), wr it e Swap
Fes t , c /o J an Thiema n n
KA7DDU, 7803 E. Mission, Spo
kane WA 99206.

MOUNT PLEASANT TX
APR 25

The Mou nt Pleasant H igh
School Amateur Radio Club will
sponsor an indoor swapfest on
Apr il 25, 1981, at the Mount
Pleasant High SChool campus,
Mount Pleasant TX. Doors will
be open from 7:00 am t0 3:OO pm.
Admission Is free and table
space is $3.00. Door prizes will
be awarded. Talk-In on 146.34/
.94. For further Informat ion,con
tact Scott Redfearn N5BOG,
Box 105, Mount Pleasant TX
75455.

AMBOY IL
APR 26

Th e Ro ck River Amateur
Radio Club will hold its 15th an-
nual hamfest on April 26, 1981,
at the Lee County 4H center in
Amboy IL, one mile east of the
junction of Rtes. 52 and 30, 10
miles south of Dixon IL. There
will be free cottee and donuts

I'm looking for any informa
t ion about a typewriter, a Singer
Flexowriter type 2309, manufac
tured by the Business Mach ines
Divis ion in t he mid 60s. The type
writer has tape punch and tabu
late opt ions.

I need especially information
on how to interface the tvpewrtt
er to a Z-80-based mtcrccrcces
sor sys tem, electr ica l and logi
cal diagrams of the typewriter,
or the postal address of the Sin
ger Company. rm ready to bear
the expenses for copies and for
mailing. Thank you very much
for any help.

Domlnlkus Malsl DF6TQ
Wehrstresse 37

7320 Goeppingen
Federal Republic at Germany
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start ing at 8:00 am. Camping
space will be available at a nom
Inal charge. Six-loot d isplay
tab les are $5.00 eac h and
tickets are $1 .50 In advance,
$2.00 at the gate. Talk·in on
.37/.97 and .52. For full detail s,
contact Charles (ChUCk) Randall
W9LOU, 1414 Ann Avenue, Dixon
IL 61021 , or phone (815).284·
63llO.

NEWTON MA
APR 26

The M idd lesex A mat eu r
Radio Club will hold its f irst an
nual indoor f lea market on Sun-
day, April 26, 1981, at the
Wayl and High School Com
mons bu ilding, located on Rte.
126, between Rtes. 30 and 20,
Wayland MA, from 10:00 am to
4:00 pm. Admission Is $1 .00 at
the door and ample ott-stree t
parking is available. Advance
reservat ions for tables are $6.00
each and at the door $7.50 each
on a urs t-come-uret-eerved
basis. The doors wil l open at
9:00 am for setups. rerk-m on
147.961.36 and 146.52. For table
reserva tio ns , co nt ac t I rv ing
Geller WA1CDW, Apt. 8422A,
1450 Worcester Road, Framinq
ham MA 01701 .

JACKSON MS
APR 26-27

The Jackson Amateur Radio
Club will host the ARRL Missis
s ippi State Convention from
12:00 noon to 5:00 pm on April
26, 1981 , and from 8:00 am to

I am in need of a schematic
d iagram and operating manual
for an Eico model 425 oscillo
scope, prod uced in the 195Os. I' ll
be glad to pay copying costs.
Thank you.

Ed Danlelczyk K9SXU
9 Lloyd SI.

Cary IL 60013

I'm looking for informat ion on
the replacement of the 7360 ba l
anced modulator in a Yaesu
FTDX-560 with SOlid-state unit.
This is due to the current price
here of $26 (Australian) for the
tube. Thank you .

David B. Simpson VK4VHR
PO Box 2311

Mount Isa 4825
Queensland, Australia

2:00 pm on April 27, 1981, at the
Raymond Road Nat ional Guard
Ar m o ry , o ff In t ers ta te 20 ,
Jackson MS. Act ivit ies will in
clude dealers, forums, a flea
market, prizes, and YL prizes.
Admission is free. Swap tables
will be $5.00 each day. Talk-in on
146.1 61.76, 146.52, and 3987.5.
Food will be available at the si te
on both days. A banquet will be
held Saturday night at the Hen
day l nn.Sou thwes t . Pl ease
make reservat ions for both the
swap tables and the banquet in
advance. For more information,
contact Nita Stone N5AGV, Rte.
1, Box 157, Brandon MS 39042,
(601)-825-2060.

WOODBRIDGE NJ
MAY 2

The DeVry Technical Insti tute
Amateur Radio Club (WA2MDn
will hold It s f ifth annual amateur
radi o and computer f lea market
on May 2,1981, at DeVry 'rect mt
ca l Inst itute, 479 Green Street,
Woodbridge NJ. The flea market
will begin at 9:00 am and for
those who wish to set up tables,
a fee of S3.oo will be charged.
Talk-In on 146.520 beginning at
8:00 am. For further information,
call Frank Koempel WB2JKU at
634·3460 or Steve Hajducek
KA21FX at 727·5962.

MEADVILLE PA
MAY 2

The seventh annual North
western Pennsylvania Hamfest
will be held on May 2. 1981 , at
the Cra w fo rd Co un t y Fair·
grou nd s, Meadvil le PA. The
gates will open at 8:00 am. Ad·
mission is $3.00; children under
12 will be adm itted free. Indoor
table spaces are $5.00 per space
and outdoor car spaces are
$2.00. Bring your own tables. Re
freshments will be available.
Commercial displays are wel
come. Talk·in on .04/.64, .811.21,
and .63/.03. For information ,
wr ite CARS, PO Box 653, Mead·
ville PA 16335, Attention: Harn
fest Commillee.

GRAY TN
MAY 2-3

The Bristol Amateur Radio
ClUb, the Johnson City Amateur
Rad io Assoc iat ion , and the
Kingsport Amateur Radio Club
will hold their fi rst annual Tri
Cities Hamfest on May 2-3, 1981,
at the Appalachian Fairgrounds,
north of Johnson City (off High·
way 137), Gray TN, from 9:00 am
to 5:00 pm on Saturday and from
8:00 am to 4:00 pm on Sunday.

The dealer space charge at the
door is $30.00 for the weekend
for a 10 x 12 space. The ad 
vance reservation charge is
$25.00 and must be received by
April 1, 1981 . The deal er charge
also inc ludes securi ty and ad·
miss ion for fi ve employees.
There are approxi mately 40 RV
spaces wit h complete hookups
renting for $5.00 per night inside
t he fairgrounds. Motels are
avai lable nearby. Dea lers can
set up anytime after Friday noon
or after 6:00 am Saturday and
Sunday. Advance reservations
or further information can be ob
tained by writing Mary S. Biggs
KA4EXP, secre terv-Treasurer.
Tri-Gities Hamfest, PO Box 3682
CRS, Johnson City TN 37601, or
phoning either (615)-92&1818 or
(615)-282·171 1·x380.

GREENVILLE SC
MAY 2·3

Th e Blue Ridge Ama teur
Radio Society will ho ld its an
nual hamfest on May 2-3, 1981,
at the American Legion Fair
grounds, Highway 25 bypass,
Greenville SC. On Saturday ,
FCC exams will be given at
Greenville Tech from 10:00 am
till 3:00 pm. Other features will
include dealer exhibits, inside
flea markets, ch ic ken/po rk
plates, prizes, overn ight RV
parking , and motel rooms avail
able at the Ramada Inn (1-800
228-2000).

PENNS PARK PA
MAY 3

The Warminster Amateur
Radio Club will hold the 7th an
nual Ham-Mart on Sunday, May
3, 1981, lrom 9:00 am to 4:00 pm
(rain or sh ine) at a new location,
Middleton Grange Fairgrounds,
just minutes from 1·95 or the
Pennsyl vania Turnpike on
Penns Park Road , Penns Park
PA. Featured will be door prizes,
plus a grand prize to be drawn at
3:00 pm, a flea market, a free FM
Clinic, and an auction. There will
be refreshments, rest rooms,
and sheller available. aectetra
tion is $3.00 per person, which
includes one t icket for door
pr izes. YLs , XYLs, and children
under 14 will be adm itted free.
Seller (tall gater) spaces are
$2.00 (with tables available).
Ta lk-in on 146.52 or WARC
147.69/.09. For add itiona l inter
mation, write WARC, PO Box
113, Warminster PA 18974, or
call Mark Hinkel WA3QVU at
(215)-657-7295.



CONTESTS RESULTS
1980 SARTG WORLDWIDE RTTY CONTEST

Shomo.... L~'-_o.SI C

1980 CAN·AM CONTEST

32",,360

2".720
210.5"0
137,550
tz•...,

W.5'S
1M,ISS

""..........,.,

BE, LU, UA,SZ,OW, NW,GL, ZG,
FA, SO, BS, BL, SH, AA , AI, SG,
GA, AG, TG, TI , VD, VS, NE, GE,
and JU.

H26 A ward-for co nt act s
made after January 1, 1979:
Send a list and aSL for each of
the 26 cantons worked on CW
and/or phone, ATTY, and SSTV
to : Walter Blattner, Post box 450,
Locarno 6601 Switzerland .

51....,.. Oper.lor-C.... A

~...
27&,760
215.670
215,00t0

"''''''

13FUE
17FKO
SM6ASD

W,'"
0 3H.JC

ISMVL
OEllERI
G3UUP
OK3KFF
OH=

GOa,
H.B.Il........., ....
Y2·21114lM
GOC'W
K.Wu. U.

RESULTS
Trophy Wi......

C.nadl. n Combi....t Ct.."nplon: J Sluy..- CZ60U
A..-tc:.n Combi....t c ....mpion: auld HacNldori.n K61Lfl
C.nadl.n Phone Trophy: Doug F..-l..... XJ5U F
A..-tc:.n Phone Trophy: J .ck Webb W5JW
C. nadl. n CW Trophy. O",hlm Wllli. m. V£2WA
Am«Ic.n CW Trophy. T..y G.rlough WN" KKZ
C. nadl. n Mull~Op Chlmplon: Prtne. George CC VE7ZZ2
Aml'li c.n Mull~Op Ch. mplOl'1: St.n Grttlilhs W7NI
Club Comp'IIlIon: T.... Ot..... Club (W..h., B.C.)

ENTRIES AND A WARDS:

Cert if icates wU1 be given to
the highest scorer in each coun
try. USA and Canad ian call
areas are considered as eepar
ate countries. Log s mu st be
postmarked not later than 30
days after the contest and sent
to: TM USKA K. Bindsched ler
HB9MX, Strahleggwe g 28, 8400
Winterthur, Swi tzerland .

Canton abbreviat ions are: ZH ,

in their operation and need not
li le. Singl e-operator category
members are eligible unless
entered wit h teams. Noo-mem
b er s ente r si ng le o p only!
DXlWK teams consists of a OX
and WK member. The team
score is the sum of both cart
ners. Score to be determined
when both logs are received.
When only one log is received,
credi t will be given as a single
operator. YUOM teams consist
of one YL member and one OM
member w h o a re re lat ed :
husband/wile, father/daughter,
mother/son, brother/sister. Op
eration must be from the same
OTH, using the rig w ith his/her
own call.

EXCHANGE:

ASm plus three- f igure serial
number start ing at 001. Swiss
stat ions will al so give their can
ton.

HELVETIA CONTEST

1500 GMT April 25 to
1500 GMT April 26

Use all bands, 1.8 to 28 MHz,
on CW or phone. Each station
can be worked once per band
regard less of mode.

SCORING:

Each contact w ith an HB sta
t ion counts 3 points. The multl
plier is the sum of Swiss can
tons worked on each band, 26
maximum per band. Final score
is sum o f aso po ints mu lt ipl ied
by the sum of cantons worked
on each band.

from page 14

Extraord inary certificates will
be issued to the highest indivId
ual score, DX/WK teams, YUOM
teams, and score tor highest
single opera tor ca tegory .
Regular certificates 10 the high.
est state. country, and cana
d ian province winners.

AWARDS:

only once for each learn. When
OXJWK part ners contact each
other it counts as a double
multiplier. Final score Is the sum
of aso points limes the total
multiplier.

ENTRIES:

Logs must show date/lime
(GMn, AS, SSBer number, pert
ner 's call, mode of operation, a
band, and period of rest lime.
Summary sheets show number
of sta tes, Canadian provinces,
countries, YUOM teams, DXflNK
learns, and partner contacts. All
ent ries must be post ma rked by
May 15th.

Any member desi ring 10 enter
t he DX/WK t eam ca tego ry
should immediat el y send reo
quest to: Lyle F. Shaw KC4LF,
6329 Fairway Blvd., Apouo
Beach FL 33570. For record pur
poses, req uest s should be made
in writ ing. In th e week preced ing
the a so party, members wren
ing a partner may req uest one
th roug h system cont ro ls on
SSBers daily systems. No team
assianments will be made after
the party begins.

YUOM teams are self-evident

•

HAM HELP
Three years ago, you pu t>

usnee a letter from us asking for
hospitality on our visi t to Cali
fornia. Thanks to you, we made
many new friends and had a
marvelous time.

We plan another visit to the
U.S. this August and want to
spend a lew days in Washington
DC, where we don't know any
one. If any famity can offer nos
pitality lor 3 to 4 days, we would

be g lad to reci procate and o ffer
our home for a visit.

We are an easygoing , adapt
able couple in our mid-thi rties
who enjoy meeting people and
dislike formal hotels. Michael is
an elect ronics eng ineer, a ham,
and a pnot. I am a children's
nurse.

We live in a beautiful and his
terre part of Engla nd, about 2
hours from Edinburgh and the

Lakes Distric t , and about 3
hours by t rain from London. We
love vis itors and meeting peo
ple, so I am sure this vacation
will be as great as our last.

Pat and Michael Stott
" Wellview"

12 Castle View, Ovlngham
England NE42 6AT

I heard from a friend that
there was a Dungeons and Drag·
ons net on 20 or 40 meters and I
would appreciate any info on
this. Thanks.

AI Fogleson KA8H FS
1654 Dyson

Muskegon MI 49442

I'm searching for a Coll ins
32S1 transmitter in any condi·
t ion that is not being used and is
ch eap. St ate condi tion and
price.

H_F, SChnur
11 S Intercept Ave.

North Charleston SC 2940S

I'm looki ng for a Collins KWM
2·to·KWM·2A conversion kit,
Collins m ain tu nin g knob
(553-5787..()()3), and quad anten
na spreaders.

Hob.. Steele
Rte. 3, Box 273

Cambridge MD 21613
(301)-228-7595
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FUN!
F) Effect of Radio Moscow report

about Soviet farming on us-
teners .

19 27 32 64
G) Element missing from Radio

Moscow's news programs ....
10 14 1 33 63

ELEMENT 5-HAM ACROSTIC

Guess the words defined and write them over the numbered
dashes. Next, place each letter in the correct square in the puzzle.
The black squares show word endings. The completed puzzle will
form a statement relating to sho rtwave listening . (Ill ust rat ion 2)

from page 34

6) Soviet jamming stations, in
tent on keeping "undesir
able" broadcasts from being
received in their count ry ,
legally identify themselves on
CW.

7) Radio Berlin Internat iona l op
erates from West Berlin.

8) The Voice of America is pro
hibited by Congress from
broadcasting in any language
but English.

9) There is a shortwave broad
cast band allocated at 11
meters.

10) Radio Peace and Progress is
a Soviet shortwave station.

11) " Suomen Yleisradio" broad
casts from Samoa.

12) SINPO is an ac ronym for t he
Special Inter Na tional Pro
gramming Organ ization .

13) " The Graveyard" is the SWL's
nickname for ac-meters.

14) In many countries, you have
to be an SWL before you can
become a ham.

15) The International Frequency
List is a publication listing in
five volumes all of the world 's
radio stations.

16) The "Worldwide TV-FM OX
Association" is an organiza
tion specializing in VHF·UHF
SWUng.

17) Some countries require SWLs
10 license their receivers.

18) WCC in Chatham MA, broad
casts news report s. in CW, on
6.376 MHz.

19) Many ship stations have the
same type of four-letter call 
signs as broadcast stations,
e.g., KXXX,
The U.S, AM broadcast band
has only 23 channels.

7 30 52

53 35 49

--
61 20

11 26

37 40 57

55 24 25 39 38

44 34

- --
4366 3

- - --
21 22 23 56 47

- -
2954645

" "

" "

• •

Woodpecker 'S alleged pur-
pose , , , , , , , , , , , , .

Number of megahertz in SWL
so-meter band , ,

SWLs throw this when a rare
station is QRMed .

Iraq amateu r pref ix ,

Engineering society .

Wh at Germans call East Ger-
many , . , , , , , , , .

KI

LI

II

M) Spanish "I " , . , , , , , , , ,

P) Any press station's test let-
ters , , , .

NI

01

Q) Your author's former call suffix

JI

Illustration lA ,

H) Famous army radio station ...

Illustration 2,

THE AN SWERS

Element 1:
See Illustration 1A.

Elemen t 2:
1-J, 2-S, 3·P, 4·F, 5·M, 6-1, 7·U, B-R, 9-A, to-r, 11-N, 12·B, 13-0, 14·0 .
15-L, 16-G, 17-0, 18-C, 19-E, 20·H.

Element 3:
(Reading from left to rig ht) utilities, broadcast , tropicals,
clandestine; band, domestic, program, listen; music, religious,
interval, language; government, propaganda, engineer, overseas;
calibrate, foreign, relay, static.

-- - -
28 50 42 51

5 13 36 8 48 16 17 46

--
65 9 41 2 67

59 18 4 15 31

62 58 60 12

"The Easti s Red" .

Medium-wave antenna .

A sho rtwave sta tion 's
'" "ongue .

E) Old-style receiver component .

D) Jammers produce this .

AI

BI

C)
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Next month: ARRL

SCORING

Illustration 2A.

41 -60
61-80

Rate your SWL skills as follows:
'-20 -You listen to shortwave on a rad io purchased from a side

walk vendor . Can sometimes hear Radio Moscow.
21-40 - You write weekly letters to " OX Mailbag" and are deeply

thrilled when you hear your name announced on the air.
-You monitor Rad io Warsaw while working Novices on 40.
- You log countries by the dozen and are the object of ex-

treme envy from your peers.
80-100 + -A real pro. You 're probably interviewed by Dan Rather fo r

your interpretation of foreign broadcasts du ring world
crises.

Element 1:
Twenty points for the completed puzzle, or 112 point for each ques
tion correctly answered.

Element 2:
One point for each station you matched to tt s QTH .

Element 3:
One point for each word unscrambled.

Element 4:
One point for each correct answer.

flement 5:
One point for each correct definition. Give yourself 10 extra points if
you deciphered the message.

Element 4:
1) True-In a series of experimental transmissions during Novem-

ber, 1980. Mor e SSTV broadcasts may take place this year.
2) True- Aren't they thoughtful!
3) False-WYFA and KGEI, among others, are privately owned.
4) False-They're commercial stations transmitting business or

safety t raffic.
5) True- Rad io energy from the giant planet ca n be detected at

those frequenc ies with the proper receiving gear.
6) True- Ironic , isn't it?
7) False- East Berlin.
8) False-Like most international broadcasters, the VOA trans-

mits in dozens o f languages.
9) True- 25.600- 26.1 00 MHz. Just below you-know-what .
10) True-Peacef ully progressing towa rd what?
11) False-It's Finnish for Radio Finland.
12) False-ll's a reception report form, similar to the amateur RST

system. The letters stand for: Signal, Interference, Noise, Prop
agation, and Overall merit.

13) False-It's the term applied to the upper end of the U.S. AM
broadcast band where many rcw-powereo stations are grouped.

14) True-This is especially true in many eastern European coun
tries where SWLs must obtain a certain number of amateur
aSLs before they're allowed to transmit. So answer those SWL
QSLs!

15) False-Amat eur, mariti me, experimental, and a few other types
of stations aren't listed, but just about everyone else is. The ITU
publishes it .

16) True-You can write them at PO Box 97, Calumet City IL 60409.
17)True-As a matter of fact, most countries slap a fee on radios

and TVs-a way of raising revenues to subsidize government
broadcasting.

18) True- Great code practice.
19) True-Confusing, isn't it?
20) False- One hundred and seven channels, but more are on the

way as soon as the FCC can add more by pushing existing sta
t ions closer together.

Element 5:
See Illustration 2A.

HAM HELP
tor's manual. If anyone has an
operator's manual, please co n
tact me. Thank you.

Edward L Gafford
221 Royer Court

louisville KY 40206

also like to know of any modili·
cations done on the rig. I' ll pay
for copying. Thanks.

John S. Lee KA4EPR
17401 NW 20 Ave.

Miami FL 33055

I am try ing to locate teem
22As, 215s, or similar radios-In
working condition-that can op
erate just above and just below 2
meters (for MARS and similar
applicat ions).

Jim McCallum WB61NJ
10051 Perdido St_

Anaheim CA 92804

I need some help learni ng to
speak Nynorsk, the "other lan
guage" spoken in Norway. I
have some books and can get
along fairly well in Rtksmaat,
and now it 's t ime to learn
Nynorsk.

Perhaps there are amateurs
living in the USA who speak th is
language or one of its dialects. I
would like to arrange a weekly
sked on 75 or 40 sse to he lp get
t his pro nunciatlon st rai ght
not to mention the grammar.

Drop me a line and we'lI work up
asked.

rusm takk og paa gjensyn !

Nils R. Bull Young WB8IJN
920 Greenheart Drive

New Carlisle OH 45344

I need the manuals for and
any details on converting the
Heathk it HW-29A and Lalayette
HE45a 6m rigs to FM . , would
al so like to convert a Gonset IV
to FM. I will pay for all expense
of copying and mailing .

Richard McCubbin
535 Church St.

Portland MI 48875

My hobby is listening to short
wave radio and DXing. I need
help because I recently pur
chased a used He tncra t te rs
model SX·110 receiver, but have
been unable to obtain an opera-

I am interested in hearing
from Field Day 2 owners about
what kind of resu lts the unit
gives with less than perfect
code, sloppy code, QSe, QRM,
etc.

Berand Kirschner WBIYCQ
4439 Jupiter Drive

Rinrside CA 92505

I am looking fo r a crveter-ccn
trolled CB rig which has 4 t0 6 or
more channels and separate
crystals for transmit and re
ceive, in LA or Orange counties.

AI Gordon
1726 Spreckels Lane

Redondo Beach CA 90278
(213)-372-8560

I need inlormation and a ser·
vice man ual for the Heathklt"
DX-100 t ransmitter, and would

I'm looking for Info rmation on
a Northern Radio Com pany,
Inc ., F.S. d iversity converter, c ir
ca 1956. It is a type 174, model 1,
serial 160. 1believe that this is a
terminal unit for RTTY, has a
variable f req uency shift, and
was used in the Ai r Force. I
wou ld really appreciate any help
on this.

Gary L Young N3AlL
Box 129

Wise's Grove Road
New Brighton PA 15066

Does anyone have any mtcr
matron on building test and
calibration equipment for the 2-4
and 3.7-4.2.QHz ranges? Also,
what would be the lowest possi
ble cost?

Lamar Evans II
Rte . 1, Box 87C

Anacoco LA 71403
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LEAKY LINES

AWARDS

•

from page 18

proper examinat ion. Why pro
pose Quant itative growth while
running the real risk o f a reduc
tion in quality?

Why should the back door be
opened for unqualified persons
to slip through and get amateur
privileges? No one slops any-

from page 44

l or Service, and radio communi
cations throughout Australia In
general. Today, thanks largely
to the efforts of John Flynn,
every cattle statron and settle
ment In the Australian outback
has radio commu nications.

Flyn n spent his who le worx
ing life In the outback helping
others, no matter wnet nation
ality o r co lor. Last year was the
100th year since the birth of
John Fl ynn , and t he A l ice
Spri ngs Community Co llege
Radio Club had 2,000 cer
tificates printed in memory of
this great man.

Amateur operators worldwide
are encouraged to perncicete In
recognizing the achieveme nts
of such a radio pioneer.

body from becoming an erne
teur. Why should a special route
be opened for those who are un
willing to exert enough effort to
earn the privilege?

And a lthough the ARRl ap
pears to be viewing the matter
from the position that It will act
In accordance with the wishes
of the membership, i t is very

To qualify, all VK stations
must make three contacts with
Alice Springs c lub members; all
other stations o f the wor ld must
log at least two contacts with
Allee Springs c lub members.
The award is also available 10
SWL stations who can log at
least 3 station contacts heard .
There are no band or mode re
st rict ions for the award. Listen
for VKBs.

To apply, have your contacts
with the VKBs of the Allee
Springs club veri fied by at least
two radio amateurs o r a local
c lub secretary. Keep in mind
tnat the same sial ion may be
worked more than once if the
contacts are separated by 24
hours.

En c lose you r appl icati on
along with a donal ion of $3.00 to

clear that in rais ing uncertainty
about it at all , instead of oppos
ing It from the outset, it is plac
ing ham radio in possible jeopar
dy. By expressing unqualified
opposition at once, the League
would have served notice that it
believes the Commission griev
ously wrong. And it is about lime
Ihat someone stood up to the
FCC for a change. Many FCC
proposals In recent years have
shown rather cl early that the
Commission Is not overly tm
pressed with the necessity of
saleguarding the conti nued ex
istence of amateur radio , at

the Awards Manager. All funds
generated by this award will be
given to charity. send your appli
cation to : ASCCR C Awards
Manager, PO Box 2953, Alice
Springs , Northern Territ ory ,
Au stralia 5750.

VK8 OUTBACK AUSTRALIAN
AWARD

My thanks goes to Laurie Day
VK8LD for forwarding the retest
details about Ihe very popular
VKB Outback Australian Award.

To qualify for the award, ap
plicants must make contacts
with members 01 the Al ice
Spr ings Commun ity Co llege
Radio Club. VK stat ions and
SWLs must contact at least 6
cl ub members; all others must
make a minimum of 3club mem
ber contacts. To be valid , all
contacts must have been made
after December 1, 1979. There
are no band or mode restric
tions.

A list of club members can be
obtained by sending your re-

least not as we have known it.
I be l ieve thai the d ig ital

licens ing proposal is one of the
most dangerous ever made, and
I exhort all amateurs to ponder
well what it can mean in terms
of the survival of our hobby. It
must be resoundingly opposed,
and ARRL directors must be
made aware that their consutu
ents are solidly against it. Our
League must take a position
consistent with the wi shes of its
membership, for if it fa il s to do
this, tt no longer deserves to be
co nsidered the lead ing repre
sentative body in ham radio.

quest with 3 1RCs or $1.00. Fees
for the award are: $2.00 for VKs;
$2.50 lor DX stations. Forward
your net of contacts, veri fi ed by
two fellow amateurs, to The
Awards Manager, VK8 Outback
Australian Award, PO Box 2953,
Ali ce Springs, Northern Terri·
tory, Aust ralia 5750.

HAMVENTION STATION

WD8EOL and WBILC have tn
formed us that special-event
station WBBI wm be operating
from the Dayton Amateur Rad io
Associat ion's communicat ions
van on Hamvention days, April
24, 25, and 26, 1981 . Special
Dayton Hamvenl ion cert if icates
w ill be sent to anyone co ntact
ing WBBI who sends a large
stamped envelope. send aSL to
WaBI (special event stalion),
P.O. Box 44, Dayton OH 45401 .
Frequencies: 14.295, 7.230, and
7.125 (CW). Times: Friday, April
24, 1800- 2200 UTC; Saturday,
Ap ril 25, 1400- 2200 UTC; and
Sunday, April 26, 1400-1800
UTC.

W2NSD/i
NEVER SAY DIE
editorial by Wayne Green

invo lved with things like hi-f i, car
s t e reo, ca lcula to rs , di g ital
watches, radar detectors,televi
eron sets, VTRs, and dirty-movie
video cassettes. They had one
whole room devoted to porno
cassettes!

There were a few m icrocom
puter exhibits ... such as the

new H·P personal computer sys
tem, the new color Commodore
system, T.I., At ari, Mattei, Bally,
NEC, c aste, Panasonic, Quasar,
APF . . . etc . Apple wa sn't there,
but I d id run into Steve Jobs,
who recent ly became a multl
millionaire when t he App le
stock we nt on the market. Every

from pageS

Like anyth ing el se, If you are go
ing to make money at gambling
you should know more than the
information you get in Reader's
Digest. The fact Is that there are
a number of very good books on
the subject of gambling .. . and
on how to win. The furtherfacll s
that If you know how to gamble
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and have some experience, you
ca n win consistently. I'm not
just talking about counting the
cards at 21, wh ich is old hat by
now ... I'm talking about craps.

Not having done my home
work __ . and not really having
much time .. . 1avoided the gam
bling this trip.

CES has nothing whatever for
the ham business. It is mostly

DXPEDITION CALENOAR

To better serve ou r readers we are considering beginning a
DXpedit ion Cal endar. If yo u are interested in having your
operation included in this li sting, please include loca t ions,
dates, call signs, frequencies, operat ing hours, aSL info, etc.,
along with the name of a person to contact if there are any
quest ions about the operation.

Please send your DXped ition inlo to Editoria l Offices, 73
Magazine, Pine Street, Peterborough NH 03458, attention: DX
Calendar.



NET OPERATIONS

We would l ike to accumulate a list of active nets and their
purposes for a possible d irectory. II you are Interested in hav
ing your net operat ion listed, type or print (neatly) Its particu
lars (purpo se, dates, frequencies, etc.) along with the name of
someone to contact should there be any questions. Depend
Ing on the response, a very comprehensive special-interest
directory could result.

If you would l ike to participate, write to Editorial Offices, 73
Magazine, Pine Street, Peterborough NH 03458, attention: Net
Operations.

HAM LICENSE CLASSES

If you 0; your c lub are g iving or p lann ing to g ive code and
theory classes, p lease let us know. Inc lude dates of each ses
sion, l icense c lasses taught, and the name of someone to
contact for complete information. With this, we can perhaps
direct an aspiring amateur to a nearby class. More than one
ham has been asked about hel ping a beginner or a ham who
wishes to upgrade and was unaware that the c lub across
town was having c lasses.

If you would like to have your c lasses l isted, please write to
Editoria l Offices, 73 Magazine, Pine Street, Peterborough NH
03458, attention: License Classes.

HAM HELP

t ime the Apple stock drops one
point he loses about S5 mil
lion . . .how'd you like to be In
that position?

A lot of the consumer elec
tronics magazines were there. I
got to see a recent issue of 8-9
... now shrunk to 72 pages, with
just 12 pages of advertising
.. . even thinner than onCom
puting, with its 15 pages of ad s.
CB Magazine Is really looking
good, wit h its increased ham crt-

I am in need of a service
manual on military transmitter
T368D1URT. I will copy and re
tu rn or possibly purchase out
right. Thank you.

A. K. Seput KA2AYS
258 Hillside Avenue

Palisades Partt NJ 07650
(201)-461-9169 after 7:00 pm

Can anyone help me locate ln.
formation on a Harrison Labore
tones model 510 regulated pow
er supply (0-36 V, 10 A)? A man
ual or schematic wou ld help and
I will gladly pay for reproduct ion
costs. Many Thanks.

James O. Dickinson W4llF
1408 Monmouth Court West

Richmond VA 23233

I need a manua l for an Elco
capac it ance meter, model 955.
I' ll pay for photocopying or will
copy and pay postage both
ways. I also need a power
transformer and/or schematic
showing power transformer for
a Hal licrafters SX·9 receiver.
Stale co st of t ransformer in f irsl
lell er, please. All letters or calls
answered. Call collect .

Emes t C. Wankowskl KBSOJ
5510B Follett Road

Fort 5111 OK 73503
(405)-248-6630 after 1800 CST

entat ion ... thus encourag ing
CBers to move on into hamming.
Gordon West, the CB editor, has
rebounded we ll after his ex 
perience with the ARRl. Appar
ently the sha ft ing was ots
cussed at length at SAROC.

WEST QUESTIONS

Since a lot of amateurs get a ll
bent out o f shape at any man
non of the League, let's steer
c lear o f that organization ent ire
ly. Besides, I'm really sick of

I need a copy o f the manual
for the National NCX-3-an orig
ina l or photocopy wou ld be f ine.
I'll pay costs.

W. Dennis W1WA
Box 1103

Marblehead MA 01945

All Armenia n amateur rad io
operators interested in gett ing
together on the ARARAT Net,
please contact me for sked and
informat ion.

Stefan Karadlan N8BGD
7127 Brookridge Drlva

West Bloomfield MI 48033

Wanted are any of the Co llins
speakers, models 312A·1, 312B·1 ,
or 2700-3, along with a Collins
gear-reduction kn ob li ke thai
used on the 75A ser ies o f recew.
ere and KW5-1 transmitters. AI·
so desperately wanted Is a copy
of the Instruction and/or service
manual for a Roberts 770X tape
recorder. Will pay cash to have
manual copied or would take a
used book wi th all pages. Many
thanks.

Ciano R. E. Strachan C6ANI
PO Box N4106

Nassau NP, Bahamas

I need operating manual num
ber TM11·582Q.358-1 0 for the

hearing the old saw that I am
anu-teacue. I'm anti the bad
guys, no matter where they are
... in Washington, Newington,
or Oregon.

Now, to cases. Gordon West,
the ed itor of CB Magazine, re
cently ran for office in a nat ional
club and was refused the right
at the last moment to have his
votes cou nted by that c lub's
general manager. Attempts at

R390A military receiver. I will
pay for copies or pay postage
both ways. Thank you very
much.

Harold Shernn KA9BPS
951 Christina Court
Plainfield IN 46168

I need information and a
schematic for a Golden Falcon
model 150 power amplifier. I
need to know frequency ranges
and any other informat ion.

E. l. Sandefur N6DSZ
17711 Van Buren St., I#E

Huntington Beach CA 92647

Is there anyone out there who
can lend or copy the ci rcuit era
gram and other info for a model
830 oecmoscc ce.wo bbut etc r
made by Triumph Ma nutactur
ing Co.,Ch icago, 1111nolS(19500r
ear lier)? Thanks.

ladd SaJor W2KGV
767 lomas Street

Port 51. lucie Fl 33452

I am looking tor schematic
diagrams for the following ra
dios: E.F. Johnson Viking Rang
er (maroon and grey case), Navy
type CRI-43Q44 (TBY-6), RT·70,
and AM-65 (Mil.)

I am also looking for someone
with at least a General class li
cense who is willing to give the
Novice test to 6 or 7 people. I
and a few o ther club members
do not have li censes and we
have been waiting to take our
tests for a long t ime. The school

getting a rational explanation of
this weird and seeming ly ore
tatorial move have so far been
frustrated . Please then consider
th is a general call : If anyone In
the readership of this magazine
knows the real reason for this
move, please write It up so it can
be published. Please send this
information to all ham maqe.
zines and let's see wh ich have
the guts to pr int the fact s.

Is located in lower Manhattan
near 14th SI. Thank you.

Timothy O'Neill, President
x evrer High School ARC

1753 Ryder SI.
Brooklyn NY 11234

I am looking lor RII mods for
the Heath HW-8 CW transceiver
and the Heath HW-32 20m stn
gle Bander. I wou ld al so be inte r
ested in other mod s. Thanks.

Bm Graham N8BMK
Box A223A, At . 5

Paris KY 40361

Any amateur who Is a current
or former member o f the United
States Army Signa l Corps who
has served with, or been a t.
tached to, Roya l Signals is in
vited to become a member of the
Royal Signals Amateur Radio
Soc iety. Those who wish to ap
ply for membership should write
to me for applicat ion forms and
further details.

Capt. J. Cooper G3DPS
Vice-President, RSARS

" Belm lels", Old Od lham Road
Alton, Hanls

GU34 4BP, England

I need meter and matote
nance instructions with parts
li st for a TS-375A1U vacuum-tube
voltmeter. I also need an oven
(Ret. S-105) with or without
S.MHz crysta l for a I S-1B6DIUP
frequency meter.

Elmer H. Melvin WA8DJY
5050 New Marital Rd.

Hillsboro OH 45133
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Desco Industries ' precision tweezer.

NEW PRODUCTS

,"'. '0

TEMPO 5·4

Tempo, a pioneering manu
facturer in the field of synthe
sized hand-held radio!', has an
nounced a new 44(}..M Hz FM
hand-held. The new S-4 is nearly
identical to the other Tempo
hand-helds which are offered for
the z-meter and 220-MHz bands.

Available accessories include
12· or 16-button toucmcnew
pads, cress tone encoder, and
a leather carrying case.

For more information, con
tact Henry Radio, 20505. Bundy
Dr., Los Angeles CA 90025.
Reader Service number 481.

NEW MFJ HF WATIMETER

The new MFJ-814 HF watt
metertswr meter has a fre
quency range of 1.8-30 MHz. It
reads forward and reflected
power on two scales (2 kW and
200 Watts) on a 2·1/2" wide x
1-1/2" high lighted meter (light

YAE5U n -902DM

Yaesu has announced an im
proved version of the FT-901DM,
the FT-902DM. While the 902 re
tains most of the features of its
predecessor, several important
changes have been made.

The 902 covers a ll present and
proposed HF amateur bands, in
cluding the new WARe bands.
The digital frequency readout
has been improved to eliminate
the need for recalibration when
changing modes or bands. The
ouut-m keyer features both dot
and dash memories, and the re
ceiver's dynamic range has
been improved. Last, but not
least, the vfo knob now tunes in
the right direction!

For more information. con
tact Yaesu Electronics Corp.•
6851 Walthall Way, Paramount
CA 90723. Reader Service num
ber 485.

-
J11!7

'Il l " _ ' 0 -.. ~
IH S.... P TTMETi:1l. . ' . D \J
--.. 04 •.... ... _0. ...

The MFJ-814 HF swr wat tmeter.

ELECTRICAL
POLLUTION CONTROL

Electrical pollution drives mi
croprocessors bananas! Power
line electrical noise, hash, and
spikes often cause erratic coer
atfon In addition, severe spikes
from lightning or heavy machin
ery may damage expensive
hardware.

Elect ronic Specialists recently
an nounced the Super Isolator,
designed to control electrical
po ll ution. Incorporating heavy
duty spike/surge suppression,
the Super Isolator features 3 ln
d ividually dua l-pi-filtered ac
sockets. Equipment rnterec
nons are eliminated and disrup
tive/damaging power-line pollu
tion is controlled. The Super Iso
lator will control pollution lor an
1875-Watt load. Each socket
can handle a 1QOO.Watt load.

For more information, con
tact Electronic Specialists, Inc.,
171 South Main Street, Natick.
MA 01760; (617}-655· 1532. Read·
er Service number 486.

PRECISION TWEEZER HAS
BUILT-IN LIGHT

Desco Industries has added
three models 01 battery-pow
ered lighted tweezers to its line
of electronic assembly aids.
These tweezers all have stain
less steel blades and are pow
ered by a single AAA battery.

A row-ccet. plastic-case moo
el is available fo r working In
poony-Hqnted field situations.
Two stainless-steel-case moo
els are available, one wi th a
st raight tip and one with an
angle tip.

For more information, con
tact Desco Industries, Inc., 357 F
Oak Place, Brea CA 92627;(714)
990-3005. Reader Service num
ber 482.

speed, volume, tone, and weight
because they are easier to use
than keystroke sequences and
they remember your settrncs
even if power is lost o r turned
011.

The MFJ·494 operates on 9-12
V de or 110 V ac with optional ac
adapter. rne same keying ci r
cuit used in all MFJ keyers is
used in the MFJ-494.

Available options for the key,
board include the MFJ·53 and
the MFJ-54. The 53 is an AFSK
plug-in module. The output of
the module plugs into the rmc or
phone patch jack for FSK with
SSB rigs and AFSK with FM or
AM rigs.

The M FJ-54 roop- keying,
plug· in module is a 300-V,
5O·mA, loop-keying circuit that
will drive your RTTY printer.

For more information, con
tact MFJ Enterprises, Inc., PO
Box 494, MissisSippi State MS
39762; (601}-323-5869. Reader
Servi ce number 480 .

paddles and it's ready to go with
automatic and programmable
memories. It has iambic opera
tion and dot-dash memory.

Five-level Baudot is trans
mitted at 60 wpm. ATTY and CW
10 are provided via the ID button
and message A. Carriage return.
line feed, and letters are sent au
tomatically on Ih~ first space
atter 63 characters on a line. All
up and down shift is done auto
matically. A down shift occurs
on every space 10 quickly clear
any garbles in reception. The
Baudot mocle also includes all
applicable features of the CW
mode.

In the ASCII mode, tra nsmis
sion speed is 110 baud. Both up
per and lower case are gener
ated, and all the features of the
Baudot mode are included here
also.

Controls and keys on the 494
are positioned logically and la
belled clearly; pots are used for

"om page 38
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requires 12 volls).
This power meter also reads

swr directly and is calibrated up
to 6 to 1 swr. Three push-but ton
swi tches let you switch between
power and swr, high and low
power, and forward and retrect 
ed power.

Eggshe ll white with black lop
and sides, the meier measures
6·1/4" x 3-112" x 3-112" .

For more in formation, con
tact MFJ Enterprises, Inc., PO
Box 494, MisSiSSipp i State MS
39762; (60 1}323·5869. Reader
Service number 484.

NEW MODEL
FROM ALUM A TOWER

Designed especially with the
ham operator in mind, Aluma
Tower's new ext ra-heavy-du ty
aluminum tower meets ou r spe
cial needs. All uprights and
cross braces are 1" seamless
drawn-alu minum tubing w ith
stainless steer aircra ft cable
connect ing the te lescoping sec-

ttons. The mast is 2" diameter
x 8' long and is supplied boiled
In place.

Aluma Tower's telescoping
conetrucncn and tilt -up style en
able it to withstand any weath
er conditions.

For more information, con
tact Aluma Tower Company,
1639 Old Dix ie Highway. Vera
Beach FL 32960. Reader Service
number 419.

HY·GAtN ADDS THREE NEW
PRODUCTS TO TOWER LIN E

Telex Communication s, Inc.,
has announced the addition o f
th ree new products to its
Telex/Hy-Gain tower line. The
HG·70HD, a new 70-foot (21.3 m),
self-supporting crank-up tower,
is the ta llest o f seven towers
flOW offered by TelexlH y-Gain.
The tower is all steel, has four
sect ions, and features an im
proved gu ide sys tem providing
rig id, close-tolerance structural
support while leaving the tube

ends open for complete surface
galvanizing and unrestricted
moisture drainage. Thi s heavy
duty tower was des igned for en
tenna load s o f up to 16 square
feet (1 .5 sq. m) in winds of up 10
60 mph (96.6 kmph). The top sec
t ion is pre-dnlled for thrust bear
ing bolt s, and a rotor moun t ing
plate is included.

Hy-Gain has also deve loped a
new electric winch system, mod
el HG·EW, that fits the new HG·
70HD as well as the exist ing
sa-toot (16.5 m) HG·54HD and
the 52·foot (15.8 m) HG·52SS.
The winch contro l box can be
locked , wh ich allows the tower
to be secure in either the extend
ed or retracted position . It has a
limit switch which prevents a
possible overload at the upper
stop position. A manual crank Is
supplied also in the event o f an
electr ical power failure. The HG·
EW is equ ipped with an auto
matic brake wh ich is always in
positive engagement when the

winch is not operating.
This winch system can be

converted at any time 10 remote
control operation by adding the
new Hy-Ga in tower control (HG·
EWRC) which has been specifi
cally designed as a modular ao
dition to the HG·EW winch. This
remote-contro l unit allows the
operator 10 ra ise and lower the
tower from a remote location
such as a ham shack. The con
tro t displays upper and lower
nmtt posit ions, up or down oper
ating direction, and also pro
vides a fall-safe sensor and indi
cator which automat ically shuts
o ff the winch should extreme
side loads affect tower lele
scoping. Both the winch and the
remote control are available for
110- and 220-volt operation.

For more informat ion, con
tact Hy-Gain, 9600 Aldrich Ave.
South, Minneapolis MN 55420;
(612}-884-4051. Reader Service
number 483.

LETTERS

VHF CONTESTING1 1
A short no te to express my ln

terest in the January article,
" VHF Contest ing ." The appe
tizer was delicious; now when
do you begin t he meal? You pro
vided a few detail s on equip.
ment, antennas, spacings, and
jusl enough to evoke , " yes, yes ,
go on." So ... let 's have more of
the detail so that more of usean
learn more and successfully
g ive it a go.

Bob Munsey K6PIU
Canoga Part!. CA

I WORKTHEWOOOPECKER I
The January issue of 73has a

couple o f items on which I wou ld
like to comment.

Fi rst is t he Woodpecker.
When it fi rst came on the air, the
OX fraternity on 15 and 20 had a
101 of ideas o f what might be
done to chase tt o ff the ham
bands . The " H5H" sequence
was one of them, but not very
practical for those of us who
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-145.125 in , 145.725 out; TEL
AVIV-R7-145.175 in , 145.775
o ut, and J ERUSAl EM-R9
145.225 In, 145.825 out. Only the
Haifa mach ine requires a tone
burst; all the rest are straight
carrier access.

Ron Gang 4Z4MK
Kibbutz Urim, Israel

amateurs calling them. This fn
dicates that the Russ ians have
relaxed their boycott of amateur
radio in Israel to the extent o f
allowing contacts only with non
Israelis opera ting here. The
reason for this is not clear, but it
could likely be to avoid bad
public relations with American
and European hams visiting
here.

After much deliberat ion on
the problem, the Israel Amateur
Rad io Club has asked amateurs
operati ng here with foreign call
signs to avoid con tacting Soviet
stations until the Soviet Union
rescinds its ban on contacts
w ith Israeli stations, and 10
make th is c lear to the Soviet ste
tions calling them.

It sure is a pity that politics
rai ses it s ugly head in th is area.
II should be added, however.
that we have no problems con.
tact lng the other eastern Euro
pean countries, but the USSR
countries are all missing in the
ta ll ies of hams here who have
been OXing since 1967. We are
stitl hopeful that one day this
condition will be reversed.

Hams visit ing Israel are inv it 
ed to use our 2-meter repeaters
and meet the boys (and girls, hi)
here. We use the European band
plan here, and the repeaters are
a s f ollows : HAIFA-RO
145.CXXJ in , 145.600 out (1800 Hz
tone access); SAFEO (upper
Ga lilee)-R3-145.075 in ,
145.675 out; BEERSHEBA-R5

Should be encouraged since
amateur radio does provide a
system of direct communicat ion
to all parts o f the world regard
less of pol itical relations."

I should like to point out to
your readers that in the case o f
the Soviet Union this is not en
tirely true. Since June, 1967, the
Soviet authorities have forbid·
den their hams to communicate
with Israeli amateur stations us
ing the 4X or 4Z prefiX. Although
to my know ledge there has nev
er been an offic ial press release
to this effect on the part of the
USSR, it is common knowreoce
here, and a call to a U or an R
sl at ion or what have you Is
almost always Ignored except
for the occasional station who
will say " sorry, can ' t work you,"
or " no contact." For the Israeli
DXer or contest fanatic, this is a
ser ious hand icap as this makes
it virtually Impossible to contact
or conf irm 19 Soviet Republics
(countries) and four zones.

What is Interesting is that in
the last few years, amateurs vts.
iting Israel from other countries
and operating here with their
own calls with a slant 4X tacked
on the end find themselves
bes ieged in pileups o f Russian

ITS UGLY HEAD

from page 24

Peking, and the street next to it
was ten of shops. One large de
partment store had a depart
ment selling only rad io parts
such as resistors, capac itors,
tubes, t ransistors , etc., for peo
ple who wanted to repa ir their
own radios.

They also had a black and
white TV on sale for about $lCXXJ
US.

I saw two fairly large tele
graph keys but I could not find
anyone who spoke English to
f ind out what t hey were used for.

There was also a shop nearby
which sold only TVs. Incidental
Iy, mine in the noter did not work.

Fred Sames WA8PCT
Panna OH

II was interesting to read the
letter In the July 73 sent to Or.
Zbignlew Brzezinski by Dave
Clark K8MPF regard ing his pro
posa l to boycott stat ions in the
USSR using the special Olympic
prefixes. In the letter, Dave
stales, " Normal communica
tions with the Soviet U pre fixes

1 1



Realis tic DX·200 communication receiver.

REVIEW

•

don't have keys as part 01 our
ham station or who are essen
tially lazy. We don 't have the
power to compete w ith Radio
Moscow to CRM them, but radar
depends on receiving an echo
lor its results and that echo
can' t poss ibly be a match for a
ham kW beamed in the right di
rection with a sim ilar signal. All
one has to do is tape record a
few minutes of the woodpecker
and play it back al them !

If all the " tuner uppers" and
" pileup" participants wou ld get

from page 30

ed a measu re of addit ional gain.
Our basic downconverters

soon acqu ired an elaborate
"look" which reminded us of a
mi ni·TVRO setup, and we some
how fe lt we had set new OX
records for solid MOS reception
in th is heavily wooded and
mountainous area of the United
States. One aspect has definite
Iy proven t rue: Signal paths
which are not line of sight are
diff icult to predict and use. Rais·
ing antenna height to acquire
line of sight is often the only
logical alternative.

Some additional members of
ou r group decided to co nst ruct
compet it ive and more expensive
downconverters , reasoning that
complexity and cost should pro
vide better result s. Unfort unate
ly, we did not lind that t rue and
had to work like heck to get
marginally acceptable resu lts
from th ose units. Our previously
acquired knOWledge of micro
wave const ruct ion techniques

together on a "Woodpecker's
Sunday" and send out the taped
signal a ll over the band at the
same time, perhaps they might
get the message.

The o ther is your story, " Over
the Hump" and the references
to AC4YN. Of course , before the
war AC4YN was the legendary
contact that you had 10 work to
gel Zone 23. Your article men
t ions Regg ie Fox as AC4YN , but
I have reason to believe that it
was a British Army group opere
tions and that there were others

was also required to supplant
marginal Inst ructions used with
these units.

Fortunately, however, we all
came out w inners at th e end
and except for me, everyone is
pre sen tl y en joy ing wat ching
special TV prog rams. My carne
urer converter works great , but
I'm 20 m iles, two mountains,
and one dense forest from the
MOS transmitter. Plans include
wrestling a a.s-toot parabolic
dishldownconverter setup to the
top o f an 8O-foot pine tree and
adding a second TV tuner be
tween the converter and the
te levis ion for add itional gain.
We're not giving up yet!

In conc lusion, the Universal
Communications oownccnvert
er kits have proven their worth
and are very reliable units. If you
would like to get your feet wet in
microwave, MOS, or weather
satelli te reception. these units
are a good starting point. At the
present time, I'm al so ccnsioer
ing the feasibi lity of modifying a
unit for TV satellite recept ion.

that used the call either before
or after Regg ie.

I served In Ita ly during WWII
at AFH Q Ita ly in a combined US
Signal CorpS/Royal Signals op
erat ion, which has made me
eligible for membership in the
Royal Signals Amateur Radio
Society . Currently , there are
about ten U.S. hams who belong
to RSARS. I got a life member
ship back when the pound was
worth $1 .80.1 geta lot of m ileage
out of that connect ion with
QSOs with " G" stations. At the

A number of add itional items
also will be requ ired, but a work·
ing system fo r under S400 looks
very promising .

The original oownccnverter
board descri bed here is avan
able from Universa l Communi·
cations, Box 6302, Arlington TX
760 " .

Dave Ingram K4TWJ
Birmingham Al

DX·200 RECEIVER

The OX·200, so ld by Radio
Shack. is a general-coverage
receiver. It tunes five bands: 150
kHz to 400 kHz, 520 kHz to 1.6
MHz, 1.55 MHz to 4.5 MHz, 4.5
MHz to 13 MHz, and 13 MHz to
30 MHz. It is designed for the
reception of the three most
used forms of amplitude-modu·
rat ed si gnal s, which are double
sideband with carrier (AM , or
6A3), single sideband without
carrier (SSB, or 3A3j), and make
and-break radiotelegraphy (CW,
orO.1A1). The basic design is the
c lassic single-conversion super
heterodyne with an intermedi·
ate frequency u.n of 455 kHz.
The circuit provides one stage of
preselection before the Irequen
cy conversion.

To evaluate this receiver, it
was com pared with two others,
each o f recogn ized performance
capabili ty but of other design
and in a higher cost bracket . A
coaxial swi tch was used to
switch the reference antenna
among t he three receivers,
thereby ensuring a comparable
signal to each. In addition to ott
the-air signals, a URM·25D sig
nal generat or was used to make
measurements o f sensit ivity
and of image rejection.

One 01 the comparison re
ceivers wa s a Yaesu Model
FRG·7, which uses the Wadley
l oop system. This invo lves trio
pie co nversion, with a first i·f of
55 MHz, to ensure almost total

time I Joined, one of the officers
was Sir Evan Neppan G5YN .
There was quite a story on Sir
Evan In the Society publication ,
Mercury . He was a career officer
in the Brit ish Army, had oper
ated from exotic spots all over
the world, and had been knight·
ed by the Queen. It appears that
one of the ca lls he had held was
AC4YN , so you f igure that out! I
had a nice leller from him when I
joined and have worked him on
the air.

Col. Edson B. Snow, AUS Ret.
Pompano Beach Fl

freedom from images. The o ther
was the receiver section of a
Kenwood T8-1205. This is a
single-conversion receiver with
an I·f 01 8.8 MHz. Unless ether
wise stated, ott-tne-alr signals
were obtained Irom an 8O-meter
trapped dipole antenna mount
ed 50 feet above ground.

Ini tiatly, the OX·200 wa s tuned
to the AM broadcast band. Here
It performed very well indeed .
Both selectivity and sen sitivity
were excellent, and the stabili ty
adequate. I rated it on a par with
the FRG·7 with but one excep
tion. W ith the rf gai n control
turned fUlly on, the set broke tn
to oscillation, caus ing severe
distortion. Backing off s lig htly
on the gain co ntrol stopped th e
distortion. With a short indoor
antenna, the rf gain could be ad
vanced fU lly without d istortion.

The second check was on the
longwave band. The OX·200 did
qu ite well. It is one of the very
few long wa ve receivers I' ve
heard that doesn't bring in local
broadcast band stations almost
as loudly as LF stations ! There
was some slight spillover but
not enough to be troublesome.

In the high·frequency range,
the receiver displayed varying
degrees of performance. For the
reception of shortwave BC eta
tions, it dId quite well over the
whole spect rum, fUlly equa ling
the FRG·7 in all respects save
one: Image rejection above 5 or
6 MHz is very poor. The selectiv
ity and sensitivity were fully ade
quate for SWU ng and I didn't
notice any frequency drift. Even
the sponginess of the band
spread d ial was not too cojec
t ionable.

For the reception of HF sse
stations , the level of perter
mance dropped . In the MF
t ee-meter band and in the HF
80- and 4O-meter bands, si gnals
cou ld be demodulated with ac-
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Fig. 2. Active preselector and preamplifier.

r

.,.

], LO.. - Z
M~

I.
LO.. - Z
I N Pu T LO.. - Z

OUTPUT

manual calls a ll random-tenqth
endfed antennas " long wires,"
which is incorrect , as a long.
wire antenna is one many wave
lengths long! The other three
were in the list o f radio terms,
which showed " 73s" instead of
73, "88s" instead of 88, and XYL
instead of YF. But those four
gli tches do not seriously detract
from the overall excellence of
the manual.

To sum up, the OX-200 is as
good a receiver of its design as
you're likely to find for the price .
It s design, the classic etncte
conversion with an i·f of 455 kHz,
has inherent limitations. W ithin
these limitations, the OX·200
rates highly, with just two ex
cept ions: the lack of spectral
purity in the oscillator and the
rubbery feeling of the band
spread tuning dial. If these were
corrected, Aadio Shack would
have a receiver that would be
d ilficultto fault.

For further information, con
tact Radio Shack, a division of

,.)
Fig. 1. Passive prese/ector cir
cuits fo r the DX·200. (a) For
random·length endfed anten·
na s. (b) For to w-tmo eaence
antennas.
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once you've centered on a sta
tion. For many decades radio
listeners used receivers having
the Same basic circuit as the
DX·200 and found such receiv
ers qu it e satisfactory. The
average SWL will find that the
DX-200 fulfills his requirements
in a satisfactory manner.

I found many things to like
about the OX-200. Its band
spread is very good, the quality
of the interna l speaker Is better
than average, and there's a V. "
headphone jack on the Iront
panel. The external speaker jack
on the rear is of the miniature
type. Inspection 01 the schemat
ic wiring diagram reveals that
there's a resistor in series with
the Internal speaker and also
one in series w ith the head
phone jack, but none in series
w ith the external speaker jack.
Evidently, the audio output is
higher than the internal speaker
can handle, yet this speaker pro
vides room-f illing volume.

The wi ring diagram makes an
interesting study. The receiver's
designers came up with some
neat tricks-too many to corn
ment on. They have one practice
I canno t admire, though. That is
designing the receiver to have
Its power supply activated at all
times when the ttz-vcn power
plug is inserted inlo the wall
socket.

Still on the subject of the wlr
ing diagram, It would appear
that the set 's overly-optimistic
S-meter might be made more
nearly reeusttc by adjusti ng
resistor VA202. if its 1k range is
insuffic ient , the addit ion of a
series resistor might do the job.
If not, you always can tame an
overly-active s-meter with a
shunt resistor.

The OX-200 has an owner's
manual that's really outstand·
ing. In addition to information
on the receiver, it has many ex
cellent t ips on using it. I did find
four items in it that irked me; all
related to nomenclature. The

t
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caused a predetermined oenec
tion of the receiver's Smeter.
Both that deflection and the
UAM·250's microvoltmeter ind io
cation were noted. The OX,200
was ca refu lly tu ned to t he
Signal's image and its s-meter
reading noted. Next, the UAM·
250's output was advanced un
til the referenced a -meter
deflection was again reached.
Aeadlng the new value from the
m icrovo ltmeter provided an in
dication of the receiver's image
rejection capability. Then the
active preserectcr was intro
duced Into the circuit. It was
tuned to the URM-250's output
frequency and the whole series
was repeated. The additional in
crease in signal generator out
put to return the a-meter to its
referenced value gave a cornpar
enve ind icat ion of the effective
ness of the preserector. No at
tempt was made to tabulate ab
solute values; only comparisons
we re desired.

The results sho wed th at
neither the FAG-7 nor the
TS-120S had enough Image
response to be recorded. Also,
the active device was s ignif·
icantly better than either of the
two passive creserectors. Above
about 16 MHz, however, even
the active circuit's image rejec
tion became marginal. It added
usefu l gain, however.

My conclus ion Is that II is not
feasib le to attempt to make si g·
nificant improvement in the im
age reject ion capability of a
receiver having an I·f of 455 kHz
for reception of signals above 16
MHz unless one is prepared to
use at least two and probably
three additional tuned ctrcu tts .

The lack of good image rejec
tion on the higher freq uency
ranges does not mean that the
DX-200 is not a good receiver. It
is highly sensitive and is as
select ive as one might want for
reception of AM vo ice and
music broadcast s. It is stable
enough to require no retuning

ceptable intelligibility. As I went
higher, the signal quality
became much worse. On 11 and
10 meters the clarity approached
zero! It appears that there is
enough instability in eit her the
HF oscillator or the beat fre
quency oscillator (I suspect the
former) to Introduce severe fuzz
iness. These signals were, o f
course, also checked on both
the FAG-7 and the T5-12OS to
make sure that the dillicully
originated in the DX-200 and not
in the transmitter or in some
propagation abnormality.

CW recept ion is a bit better
than that of SSB in that one can
read a T5 note with no difficulty.
In fact, there are operators who
prefer modulated notes over
that of a pure sine wave! The
sponginess of the bandspread
d ial makes tuning in a CW signal
a bit of a job, but it can be done
with pract ice and pat ience. It's a
wee bit more tedious than the
FAG-7; the TS-120S, o f cou rse,
presents no tuning cnttrcutnes.

The next job tackled was at 
tempting to improve the image
rejection for frequencies above
5 or 6 MHz. Two passive pre
selectors (shown in Fig . 1) were
tested. One rs ot a type designed
to match a random-length end
fed antenna to a low impedance
input to a receiver. The other is
l or 10w·Z to 10w·Z; it was used
with the trapped dipole.

Both oresetectors performed
about the same. They helped to
attenuate images In the 5- to
to-MHz range, but above 10 MHz
their select ivity curves were so
broad that they provided insuffi
cient attenuation to the image.
And, of course, this is the region
that most needs addit ional Im
age attenuation! Scratch the
idea of a passive device.

An acllve cresetectcr. a left
over from the day when I had a
DX-150 receiver, was excavated
from my junk box. Its c ircuit is
shown in Fig . 2. In addition to
providing preselection, it sup
plies an appreciable amount of
gain. Now the OX-200 had plenty
of gain, but I noticed that it per
formed somewhat better with Its
rt gain control backed off a bit
from fully c lockw ise. From that
standpoint, the addit ional gain
from the active preserector is
valuable.

Its image rejection ability was
evaluated with signals from the
antenna and signals from the
URM-250 si gnal generator. For
the latter, a signal was injected
into the receiver at a level which
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Beckman Tech 310 digital multimeter.

attribute in test equ ipment . and
essent ial for all portable instru
ments. Mult imeters are no ex
ception and must endure a mut
titude 01 sins in the form of
knocks, bumps, and scrapes.
Some of these can be nastier
than others; a fall could be latal.
If you were to accidentally
knock your bargain meter off the
top of your workbench. wou ld it
survive?

Ouch! I hope so. Although I do
remember dropping my VOM
once; it never worked the same
aga in.

I'm afra id your bargain-base
ment fr iend will share much the
same fate:dead on arriva l. If you
owned a 3010 in this situation ,
you may sutter heart failure, but
the meter will remain healthy.
Meet ing military shock and vi
bration standards, the 3010 Is
capable 01 withstand ing the
abuse hom a slx-Ioot lall with
out blinking a digit. This rug ·
gedness stems In part hom the
lire-retardan t, high·impact ABS
plastic case, but , to a larger ex
tent, it is due to Beckman's care
fu l engineering . This attention
to detail Is evident when you ex
amine the outside. AU vutner
able areas , inc luding the
3'h-dlgit nqutd-cryetar display,
function switch, and test jacks,
are recessed out of harm's way.
Venturing inside, we find the ex
planat ion for the 301O's great
strength-an unbelievable low
number of parts. The credi t lor
the fewer than forty active com
ponents goes to a custom-de
signed CMOS LSI multiproces
sor. Helped by a CD4069 hex in
verter, this LSI Chip performs all
the ecuve OMM function s,
which results in a small . com
pact , and extremely reliable
digital multimeter.

Ruggedness is only a start ;
Beckman goes much further to
ensure a reliable meter with a
long and healthy life. liVing in
the -ncrtnwets," I appreciate
the extra effort that has gone fn
to sealing the 3010. It Is wen
suited for this cnmate, offering
no easy pathways for the liquid
sunshine, d irt , or other contami
nants. On most mullimeters, the
test jacks are open gateways ln
to the interior. Beckman closes
the gate by physically dead-end
ing these. While an O·ring pro
tects the selector switch. a large
gasket seals the LCD display
area. I have been told that the
301 0 is so well sea led that it will
neat. You need not take your
DMM swimming to avail your-

wou ld it syphon from my bleak
looking bank account?

I'm glad YOU're pleased with
the 3010's numbers. Neverthe
less, as you must already know
from examin ing today's market.
most OMMs have attract ive
looking figures. What earns the
Beckman it s $140 pr ice tag is its
superior performance in the real
world .

$140! My wi le would kill me.
I realize that the pri ce tag

seems a bit heavy, but the ex
cellent quality 01 the 3010 with
its easy, dependable. and versa.
tile operation makes it a great
buy . Take operator ease. Many
users are momentarily dumb
founded when confronted by
some OMMs and their rows 01
push-buttons or mu ltiple switch
es. With the Beckman. you will
never have this problem. There
is posIt ively no contusion or am
b iguity in using the 3010 's
solitary, large. analog-styled
selector switch.

I admit the 3010 looks easy to
use. but why should I buy it.
when I can get a cheaper OMM
that is just as good?

Purchasing a less expensive
dig ital murttrnete r is by no
means a difficult task. Matching
Beckman's craftsmansh ip is
another story. To be lair, ret's
make a qu ick comparison of the
two meters. I think you 'll agree
that ruggedness is a desirable
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• •... ..-.....,

:....--~

I like the specs, but how much

I will substantiate my claim
with some cold. hard facts:
Beckman's unadulterated spec
Ifications lor the 3000 series.
This informat ion applies equally
to the members of the 300
group, but there is an add itiona l
meter not shown in the specs
the Tech 300. It has the 301O's
specifi cat ions except that the
dc voltage accuracy is reduced
from 0.25% to 0.50% . In addi
t ion, both the 1Q.A current range
and the rnste-onmsr function
are absent.

marketing ana lyst could love.
elected to attack the formidable
meter market with two entirely
separate sales forces. The fi rst,
with the 3000 series, focuses Its
efforts on the large industrial
use., while the 300 team tackles
the end-user market. I am told
that this dual-meter, dual-desig
nation approach is invaluable
for accurately gauging market
penet ration . While on the sub
ject of dual designations, unless
clarification is needed, I shall
confine my comments solely to
the 3010.

One fact stands out through
all of marketing's dust and con
fusion: Beckman makes an ln
credibly good meter.

Ha ! I've heard that o ne
before. Prove it.

THE BECKMAN 30101TECH 310:
A USER REPORT

Psss t. .. pssst. Yeah, you .
St op leaf ing through these
pages for a second, I want to ask
you a question.

Well. .. OK, but don 't try to
sell me anything -I get enough
01that from TV.

I promise-no sales pitch to
day. I would like to know. of all
you r workbench equ ipment,
which instrument is essential to
your testing needs?

ThaI'S easy: my ohmmeter.
I agree. the mult imeter is the

foundat ion lor most 01our diaq 
nostic procedures. What is the
reason for it s wide popularity?
Why do we depend on it so
much? Many test instruments
have proven invaluable as trou
bleshOot ing aid s, yet they enjoy
little of the morttmeters sue
cess. I think that a prime factor
for the analog's success is it s
tradit ion o f combining versatile
service with a low price tag. To
day' s new digital rnutttmeters
continue to carry out this fine
trad ition, perhaps im proving
upon it. One 01 the better 01
these is the Beckman Super
swinger.

Hold it ! Are you sure you got
the name right? I've been shop
ping for a OMM, and I have never
heard of this Superswinger.

I'm posit ive! You see, I made
up the name.

Boy, that' s alii need! As if it
weren't enough trouble keeping
track of antne real meters, now
some joker invents his own.

If you will be patient a mo
ment. I hope to c1ari ly the sttua
tion. I devised th is designat ion
to represent two real Beckman
models, the Tech 310 and the
3010. A sound reason exists lor
merg ing the two: they're toentr
cal. Identical, that is, if you drs
count the 301 0's blue case and
the 310's tan-colored one. seil
ing the same product in d iffer
ent boxes is strange in itself;
st ranger st ill is ask ing the same
pr ice.

Strange? It sounds dumb to
me.Why go to all the trouble and
expen se in the first place?

A very good quest ion. The
answer li es within the mystica l
rea lm known as marketi ng.
Beckman. with logic only a

Carl Orumeller W5JJ
Warr Acres OK

Tandy Corporation, 1300 One
Tandy Center. Ft. Worth TX
76 102. Reader service number
477.
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self of this added protect ion. A
recent graphic demonstration
from a skeptical friend pointed
this out. He watched in helpless
horror as a glass of iced tea,
liberally laced with sugar, dis
patched his three-month-old
DMM to silicon heaven.

Beckman enhances the reli 
ability of the 3010 further by giv·
ing each meter a 100% burn-in,
followed by a complete test of
each function and every range.
All of this results in a digital
mult imeter that is trouble-free
and backed by a one-year war
ranty under which Beckman
agrees that:

/I the instrument fa ils for any
reason whatsoever, ex cept
abuse, Beckman wi/{ (a t i ts elec
tion) repa ir or rep lace the mu lti
meter with a new or recondi
tioned unit of equivalent quality.

That sounds too good. ser
vice must take forever !

Wrong .There is only one word
that can describe Beckman's
service: phenomenal! You will
get no excuses or Interminable
delays when you have an ailing
meter. Instead, Within one work
ing day from the receipt o f the
meter at a service center, a new
or recond itioned unit will be air
shipped to you,

The 3010 certainly seems well
bu ilt. Yet, that price still scares
me a little.

Your reservat ions wil l fade
after getting to know some of
the 3010'5 features better. The
same custom CMOS chip that
helps make the 3010 so tough
also contributes o ther usefu l
traits. The CMOS construc tion
in conjunct ion with the low
power LCD display ensures a
long battery nte. A s-vou alkaline
battery supplies 2000 hours of
continuous operation , Under
normal operating conditions
you can expect two years of ser
vice from a sing le battery.Tha t' s
ten times longer than other
hand-held 3'h-digit meters pro
vide. Couple this longevity wi th
a low-battery warning that sig·
nals for the last 200 hours of
operation and you have erased
any excuse for a dead battery.
This low power drain also frees
the user from external power
sources, adapters, and chargers
which add unnecessary weight.
The 3010 weighs in at a modest
16 ounces.

In the world of micro-electron
ics , where minute voltages and
inf initesimal currents are pre
cariously balanced, outside dis
turbance from low- impedance

sources can be disastrous. The
3010's high input impedance of
22 megohms babies delicate ci r
cuitry with less than half the
loading of the conventional
DMM's 1D-megohm impedance,
In fact, this meter's load factor
is far lower than most VOMs.

A baby around delicate equip
ment, the 3010 does not play
nursery games when It comes to
life's crueler rea lit ies-destruc
tive overloads. The meter will
to lerate transgression as high
as 1500 V dCl1000 V rms on the
voltage inputs, and the resis
tance area is protected to 300 V
dcfrms. Both can ward o ff evi l
transients up to 6000 volts in
size. The 2-A current range is
fused against overloads, but the
1D-A range is vulnerable. Making
use of an internal, 0.001'()hm re
sistor, this 10-A function Is total
ly defenseless, lacking the most
pa ltry of fuses. A glaring omis
sion on Beckman's part? In a
way, yes, because this does
open the door to operator
abuse, On the other hand, by be
Ing aware of the potential
danger and by observing a
JO.second t ime l im it, one can ex
tend the upper current boundary
to 20 Amps. I have successfu lly
made measurements in excess
of 17 Amperes with no ill effects.
However, I cannot stress stronp
Iy enough the need to strictly
adhere to the JO.second limita
t ion!

Another feature worth men
tioning is the ln-circult dlodel
transistor test function. One
aspect of the 301 0 is that eu the
resistance ranges are low pow
ered, and as such cannot for
ward-b ias a semiconductor.
This necessitates that a separ
ate test function be added to the
meter. As usual, Beckman goes
f irst c lass by employing a dedi
cated constant-current source,
whi ch , when in operation ,
shows the actual voltage
dropped across a semrconduc
tor Junction, eliminating all
guess work. The test, it per
formed in-circu it with a parallel
res istance greater than 200
Ohm s, is completely transpar
ent.

1 like all of the 3010's line
features, but my favor ite is
tnste -cnms, Beckman 's fast,
versatile continuity ind icator. At
the moment of continuity detec
tion, an Ohm symbo l is dis
played in the upper lett-hand
corner of the LCD display. With
its virtually instantaneous oper
ation, inete-cnme has created a

wea lth of tests never before
feasible on a purely d igital multi
meter, Including those with
audible indicators , Prompt de
tection (less than 100 millisec
onds) allows the 3010 to ac
compli sh analog-sty le tests
such as checking a cacecrtcr's
ability to accept and hold a
charge. In this case, the ana log
needle is replaced by the rnste
Ohm s symbol, which appears
quickly as the test begins. The
charging capacitor's apparent
resistance falls within twice the
maximum of the selected range.

A readout of the resistance
follows almost immediately .
The cap's stead ily building
ctlarge SWi ngs the reading up
ward toward infin ity, unt il a
point is reached where one of
two things will happen. Depend·
ing on the selected resistance
range, either the readout and
lnsta-Onms wil l overf low, or a
f ina l breakdown value for the
capacitor will be found. The
necessity for fast electron ics in
this test becomes obvious when
you involve small value caps
with their short t ime constants.
The rnete-ohms speed is such
that I have had no problem
Checking 2.2-uF and smaller tan
talums.

tnsta-Onms has several irn
portant advantages over ohm
meters and aud ib le continuity
indicators. First, with the over
load protect ion of 300 V dC/rms,
you don't have to worry about a
damaged meter movement or
bent and broken needles. Sec
ond, as part 01 the l iquid-crystal
d isplay , the indicator uses little
power, contribut ing greatly to
the meter's two-year battery life,
Finally, because it isn 't limited
to one or two resistance ranges,
fnsta-Ohms is useful in tracking
down high-impedance " short s."
You also have the blessing o f
not having to use an overri de
switch on la rge jobs to k ill the in
cessant buzz that dr ives fellow
workers up the wall.

I'm impressed . I th ink I'll
spend the extra bucks.

In that case, you should be
glad to hear that the 3010comes
ready to use, having a battery,
spare fuse, safety test leads,
and operator manual. Beckman's
attention to detail and quality
carries into their excellent ac
cessories. The awkward-looking
test probes are actually comtort
ab le to use. So much so that I
never gave them much thought.
Nonetheless, they exerted an in
fluence on me, however subt le.

This inf luence became evident
when I had the occasion to use a
reqular pair of test leads on a
240-volt power supply. I was
distinctly apprehensive at the
t ime, and the reason why eluded
me. I now know the reason: Sub
ccnscicusiy.t missed the added
security imparted by the knobby
node end of Beckman's safety
test leads.

This br ings us 10 the 3010's
operator manual. It is one o f the
best I've seen. Unlike the scant,
inept papers some manufactur
ers try to pawn off as manuals,
the Beckman manual is an in
depth, comprehensive guide to
the understanding and use o f
the 3010. Although faulted as
being too long, a premise I do
not share, the manual is worth
the read ing effort.

OK, OK, I'm convinced. Well,
almost . There has got to be a
zinger-you haven't mentioned
one bad word about the meter!

Zinger? I don 't know if you
could classify them as such, but
there are a couple of items that
I'm a little less than thrilled
about. One, and the brunt of my
dissat isfaction must fa ll upon it,
is the 3010's built-in tnt-can.
Conceived as a dual-purpose
hangerlbench support, the wire
bail is all too flimsy for hanging
the meter. Its most unforg ivable
sin o f sins is the metal construe
tion which makes it a great con
ductor and, thus, dangerous.

The only other fault with the
3010 is that you cannot zero
the resistance fu nction. This
becomes a factor only when us
ing the lowest range, and the
resistance of the test probes is
displayed. Less than 0.2 of an
Ohm in value, my objection cen 
ters on the fact that no means o f
zero ing th is reading is provided.

You 've made a sale ! I can con
tend with those eas ily.

Fine- my sentiment exactly.
If you wan t to hunt exotic non
sinusoida l waveforms like tri
ang les and ramps, look into
Beckman's AMS 303O-current
Iy the only hand-held DMM wilh
true-rms measurement capabil
ity.

For more information, con
tact Advanced Electro-Products
Division, Beckman Instruments,
toe; 2500 Harbor Blvd., Fuller
ton CA 82634; (714)-871-4848,
ext. 3651. Reader Service num
ber 476.

John Clawson
Tillamook OR
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OPTION " MRF902 ,nI ranI end .17 dB no ise flgu rel
OPTION _2 2"16603 in tron t end (5 dB noise f ,gu'el
2300 MH I DOWN CO NVERTER O NLY

TOdB N" ,s e F'Qo", 23 dB g..m ,n boo w,1I1 N conn Inpu t F conn Ou tpol
1 dB NooSt' F,g u'''' 23dB'l ..,n .n bo . W' I ~ N conn Inpot F conn Oolpol
5dB N()l~ Futo". 23 dB 'l .. ,n ,n bo. w,t n S '-IA conn Inpol F conn Oolpul

D...1A IS INCLUDED WITH I'-I TS OR '-I"'Y BE PURCH"'SE D SEP...R...TEl Y

Toll Free Number
800·528·0180
(For orders only)

Tn", loe.. 1o sc liia lo, '5 oOlla'le controll ed I' e lma~,ng Ine d I" n'l e appro. ,ma lel y 5<1

1 1999..."
"'''"''''_ 199 ~

11~99..,,,..,,,...".""
125999
129999
135999

$14999
111>999
$ 18999

$ 15 00

Sl'!'PP""lI end He ndling Cost
Reee ..... 1'. " 5 and $1 50. Po...e ' s..PQI ~ """ 11 00 "' nlf,n n a add 15 00 Op""" 1'2 a lk! SJ 00 Fo< complele SYSl~ add 17 50

HOW...RDICOLE'-IAN TYRO CIRCUIT BOA RDS
DU AL CO NYERSIDN BOARD 525 00
nus boa, d ~ ,o..des con. e 's,on fro m I~e 3 7·4 2 b.. "d lir st 10 900 MH I ...~e'e gil '" ilnd baocces s 111le"ng a'e p,o • •ded and _second to 70 '-1 Hz Ttle bod'd conta ,ns bOln loeal
osc, lIalors. one I.. ed ilnd tne ol he, .a"able, and tne second m..e' ConSI'uc l,o n '5 g'e ..t1~ S,,,, plil 'ed b~ t ~ e uSe 01H~t>"d IC amp hhe' s 10' tne g.. ,n Slages BiI'e beards COSI
125 ..nd ,I '5 esl,ma le d Ihal p.. 'IS l()l conSUuC I'on ...,11 coS! 1210 INole Tne two ......n l... VTO's ac c oo nl 10' $225 01 tn,s COSll
H p F CHIP CAPACITORS 56 00
Fo< "se ....In dual con.... 's''''' ~'d ConSISIS 01 6 H pF
7O MHzI F 80ARD m oo
Tn,s ClfCu" p"o..des a boul 43 d 8 ga.n w'1I1 50 ohm ,np", a »d 00,,,,,1 ,rnP<!'<lance II '5 (leS',j;l ned to d" .... Ille HOWAR QlCOLE'-IAN TYRO Oemod ulalo< Tee on-boa'd b.l nd
PilS" ',"e' can be lu ned 10< ~nd .. ""hS l>el .......n lO and J5 "'HZ ...,tn a pasSlliind " ppl" 0 11"S5 '~an " d8 H~t>< 'd IC5 iI 'e uM'd lo< tile ga,n Slages ea,,,~'ds cosl 125 II ,s
est,mated Ihal pa"S 10< consU"" hon ",," COSllen I~"n 54')
_0 1 pF C HIP CAPA CITORS S7 00
Fo< use ""Ih 70 "'HI IF Boa'd ceesots 017· 01 pF
DEMODULATOR BO ARD S40 00
Ttl,s cnCUlI til.e" ttle 70 MHI cenle , 1'<'Quenq " iI"'II,' .. TV s'gnals ,n Ine 10 10 <'OOm,II' ,OIl ' ilnge, detects I~e'" usmg a phase IOC . "'" loop. d....mp~as'tes a nd hll e ' s Ine
'esu ll a nd amp hl.es Ine ' e s u ll 10 ",<>duce s ta ndar d N1SC . ,,, ..,, DIne' OUl p uts onclode t ~e audi O subca"",' , a DC <all age p'o pon ,a nal 10 lhe sl ' englh o f Ihe 70 MHt s,g na l

and AFC , ollage c e ntered aT aooul 2 .olts DC Tne ba'e boa'" cos t 540 ..nd toTal pa't s COS I le s s lnan $:lO
SI NGLE AUDIO 51S00
Tn,s c ,'cu" 'eco. e's Ihe aud 'O s,gna ls I,om In.. 6 8 MHl !reguenc~ 1ne M,lle ' '1051 co.rs a'e tuned to pass 1M 6 BMHl subca'''e' arid 'M Molle ' 9052 CO,I tunes fo, 'eco<e'y
o f Ihe a ud Io
DU AL AUDIO $2S 00
DuphC., te at lne s,ngle " ud ,o bu r a lSO CO'e'" lne 6 2 ,.,nge
OCCO "" TROL $15 00
Th ,,, cncu,1 cooncas ree VTO 5 AFC a nd r~" S Me le '

TERMS
WE ~ EGRET WE NO LONGER ACCE PT BAN K CA~DS_

PLEASE SEND POSTA L MO NEY ORDE R CERTIFIED CHEC K. C ASHIER'S CHECK OR MON f Y ORDER
PR ICES SUBJ ECT TO C HANG E WIT HOU T NOTIC E ALL RETURN ORDERS ARE SUBJECT TO PRIOR APPROVAL BY MANAGEMENT

ALL C HEC KS AND '-IONEY OROERS IN US FUN DS O NLY

ALL ORDERS S ENT FIRS T CLASS OR UPS

ALL PARTS PRI '-IE AND GUA~ "' ''' TEED

WE WILL ACC EPT COO ORDE RS FO R $2'S 00 OR OVER ADr> ~2 50 FOR COD CH"RGE

PLEASE INCLUDE S2 50 MIN'M lIM FOR SHIPPI NG OR CAll FOR C HAI'lGES

WE ALSO ARE LOOKI NG FO R NEW AND USEO TUBES
TEST EOUIPMENT, CO MPO NENE TS ETC

WE ALSO SWAP OR TRADE

FOR CATALOG SEE JA NUARY, 1911O 13 M" .."" ne , 10 PaQes

(602) 242-89 16

2111 W. Camelback
Phoenix, Arizona 85015
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z Toll Free Number
800-528-0180
(For orders only)

TEST EQU IPMENT - HEWLEIT PACKARD _ TEKTRON IX - ETC .
H_tall PKk..ct

AllIKh,
413 225to 400mc AI,4'F1,4 S,gnal Ge M .ato< lSO 00

"-I,4 F5iVR·4 Un, . ",ul Spect'um Analyle< ""lh 1 ~Hlto 27.5 mc Plug In 1200 00

K Itl I.~ :

KR63(l- l00 TWT Amp hlt ", 8 10 12 4 Gc 100 wal ts 40d8 ga,n 9200.00
Potarad:
2038I243611102A

Calibfaled Oisplay wilh.n sse An.lysis Modu le and a 10 10
40 me S,ng le Tone Sy nlhflSIle< 1500 00

PRice
$10 00
"'.00

" '"' '''''''.OS
15.00
1150
'00
' .00
' .00
223

"'.00
1,11
1.11
z.ea

"'""'"43.5
"'00
1185
1185
2183
"' 50

.'"...

.'"8,15

'00
21.82,.,
'00

''''' .00
'00
'00

10.72
24.30.".'00
'00
'00
'00

,""""
'''''''',.""""" ,
27oop!

""""""""" 00"""""......
8200pl
010mf
,012mt
Ol5mf
01llml

,""'.
"""2lOpt,,,,,,.
"""..."
""'".,,,,...."",
!lI1Op!",,,.
""",.",
8lOp!

looop!

mE
MM1!l150
MM1552
1,41,4 1553
1,41,41 601
MMI602J2N5642
I,4M l 607
I,4M l 661
MM l 669
MM l i43

""""""""""""ecceI,41,4 CI,4 918
MMT72
MMTU
I,4MT2857
MRF245
MRF241
I,4 RF JQ4
I,4RF420
I,4RF450
MRF4SOA
MRF45oo1
MRF4!:1l1

I,4RF 5Q2
MRF504
MRF50Il
I,4RF51 1
MRF901
MRFSI 71
I,4RF8CI04
PT4186S
PT4571A
PT4$12
PToIlk8,,,,.,
"'....PT9184
PT9790
SOl043
501116
SOl118
SD1119

TRWI,4 RA2023-IS
40281
." "

""'"
21pl

""",.
41 pl

""""""."""11Op!,"",.
130pl
150p!
160p!
lBOp!200,.

"' 00

"'"

PRICE
S815
1185
22 15
' .00

100S

""''''27.00
878

21 .29
51 9 1
32S

10,00
.. 00

8112
12.38

" ..7.74
10.OS
11.30
13.23
14.66

7.15
11.77
20,71,,,.
20.15,..,
. 5,77
1800
1200
12.00
2$00
'00

2$00
" .00
15.00...
1130,..,...
1990

" ..11.34

'"

mE
2N5590
2"'5591
2,..5637
2 ,.. 5641
2N5642
2N5643,.....
2NS1f>il
2N5642
2N5649,.""
2"'59 13
2 "'5922
2N5942
2NSlW4
2N5-9'5,.....
, • ecec
2N6081
2N6082
2N6083
2N6084
a.....
"'''''''""'",-,
2Nel36
2N8166

2N6439
2 N64591 PT9195,."'",........""..,
BlY568C
S l Y568CF
C03495
HEP761 S3Ql.
HEPS3002
HEPS3003
",O'SJOOS
HE"""""
HEPSXlO7
HEPSJ010
HEPS5026
HP35831E!
HKTRS1Q4
1,41,4 I 500

CHIP CAPACITORS."l!l1pl
2,2pl
Vpl
33pl
39pt
• 1pt,."...",
8 201
'00'
12p !
l!l1p!
18p !
22p!

PllICE
$l S 00

15 00
15,00
ts.oc
45 .00

'"12,3$
2$00
'00

1835
15,SO

""'00.'"
'",.,.
""'"".,
''''932
1 57

""'00

'''',.,
."
'"12.10

ee.ee,.,
'00".,
""as",zza

1900
12,31
4 03
r ee
H.

""'00
47 SO

"...,

RF TRANSISTORS

We c a n supply a ny
. alue ct np cepec
il0 ' S you ma y need

P RICES
11010 149
11 .50 129
51 . 100 89
101 .1 ,000 69
1,00 1 UP 49

mE
2""~1

2Nl~2

2N1692
2Nl693,.""
2N2851JAN
2N2876

"''''''2N2921
21112941,."..
2N29 49

"''''''2N3287,.""
2"'3301

"'''''',."'"
21113301,."'"
2"'3375
2N3553
2N 3755
2N3818
eoeee
2N3866JAN
2N3866JANTK
21113924
2,..3927
2N3%O
2N4072
2N4135
2N426 1
2N4427
2N49!>7
2N4958
2111 4m
2N4976,.,.,.,
2N5108
2N5109
2N5160
2N5179
2N5184
2111 52 16
, • ssea
2N 5589

.""""'"''i6.5O
es.so
12 30

'"",aea

" '""'''''1~ 40

12 15

".
""' 00",

"00
'00".".

$19 99

S 115000
soc 00
""'.00
7SO,00
sec 00
eoo 00

"'" 00
"'" 00soc 00
eccoe
90000

2500 00
900 00

CRYSTAL FILTERS: TYCO 00 1· 19 880 ..me lIS 2194F
10.7 1,41·1l Na rrow Sand Crys la l Fille,
3 dS band w,dlh 15 ~H l m ,n . 20 d e band w'dth 60 ~Hl m,n 40 dS ba ndwidth l SO
~Hl m,n

Ult,mal . SOdS Inset1f()l'lIOSS 1 OdS rna_ R,pple 1.0 d S ma_ Ct. 0 . 1- 5 p i 3600
ohms $S 9S

MURATA C E RA MIC F ILTERS
l,4ode ls SFo-.550.SS ~Hz

SFS . 5S0 . 55 ~HZ
CFI,4· 455E .55 ~H l

SFE-l0710 7 1,4 Hz

FAIRCHILD VHF AND UHF PRESCALER CHIPS
95H90DC 350 M Hz Pre$C,'e, O,. ,oe by 101 11
95H91DC 3!lO MHZ Presca le. O,.,oe by 516
l1C90OC 6~ MHz Prescal", Oiv,oe by 1(l11'
11C91DC 650 MHz Prescale, Di1lide by 516
11C63OC 1 GHI O,,,,oe by 2481156 P' "scal'tI
, t C700C 600 "' HZ FlIp/F loP ..." " rllset
" C!I8OC Eel VCM
l 1c.400Mc..o« ~M F,equer>cy DeIKlor
"C2.00MC&Q24 0...., rn. VC'"
',C06OC UI1 F PrIlSC' I&r 750 MHZ 0 Type Flip/F lOP
l1C05OC I G HI Counl e' Oi••de by II
IlCOtFC HIll" SpelOd Dua l 5-4 ,npo.l1 NO/ NO R Ga'e

TRW BROADBAND AMPLIFIER MODel CA615B
F'lKluen<:y res pqnM~ "'1'11 10 JOO MI-1'
Ga," JOO MHI 16dB l,l " .. , 11.5C1B Ma>

50 "' M, Oto - 1 dB from 300 M Hz
Vollagll 2( yo llS de a l 220 ma mu

CARBIDE - CIRCUIT BOARD DRilL BITS FOR PC BOARDS
Son 35. • 2. H . • 9,51.~
Sole 53 ,!>t. 55. 56. 57, se.ss.61 , 63. M . 65
s ee 6&
SIl l! 1 2!i mm. 1 a5 mm
S,ze J 20 mm

491C TWT Ampl,""" 2 to . Gc 1 ...a tt JO dS ga,n
608C 10 me to 480 mc 1 uV to ,5V inw SO o hms S,gnal Gene'alOf
6080 10 10 420 mc .1 uV to .5V mto SO ohms S,g nal Gene ra lm
612A 4SO to 1230 mc ,1 uV to .5V in to 50 o h ms Signa l Ge ne ra to,
61.'" 900 to 2100 mc. Signal Gene.alo,
616A 1 8 to. 2 Gc S,gnal GeM.ato.
616S 1 8 10.2 Gc S,gnal Gene.a lo<
61BA 38107.2 Gc S'Onal Ge.-ato<
618S 38107.2 Gc Stgnal Ge.-a to<
820A 110 11 Gc S,gnal Gene.atOf
6238 l,4 'c .owa..... Tesl Set
626A 10 Gc 10 15 Gc S,gnal Gene,ato.
695A 12.41018 Gc S we e p Generato .

HAMLIN SOLI D STATE RelAYS :
12lh'ac at 40 Amps
Input VOl lage 3 10 32v<;lc
240 . a c at 40 Amps
Input V<>llage 310 32IfdC

YO U R C HOICE S4.99

ATLAS CRYSTAL FI LT ERS FOR ATLAS HAM G EA R
552,27/8
5 S95·2 71 61U
5 595- 5OOI4ICW
5 595-2 7l S B YO U R CHOICE $204095
5 S9$.2 7USB
5 6-(5-2 1/8
9QUS8ICW
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•

c1ctlroruc),

@ M O T O R O L A Sen'liconductor

Toll Free Number
800-528-0180
(For orders only)

The RF Line

MRF454 $2 1. 8] MRF458 $20. &8

NPN SILICON RF POWER TRANSISTORS NPN S ILICON RF POWER TR ANSISTO R

. . . dellgned to. powe. ,mphf,er .pplic.\!oni in ,oo", " i. I, ea rn
merei.1Ind ,mlteur r~ io equipment 10 30 MH z

d"" gnl'd to' PO....e , ,mphI,,,, . ppbe'l ,o n, '" ",<1 .."".1.

cornm""c.1and . ma leur '''''.0 equ,pment 10 30 MH I

• Spec, fled 12 S vcu , :JJ MHz Ch..-.a,,"itlCl 

Output Power E 80 Wilt'
M'I'"mum GI,n· 12 d B
Ethc iencv a !JO'll>

• 5l>«,I,,!'<! 125 Vall , JO MHI C"I'..., 'e" 'I 'e.

O u t put Po ....,. - SOW.lI .

M.... ",um Ga m 11 dB

Ell ,c ,efll:V !>(I'\,

• Cap. hle of W,!h , 'and ,n'l JO I lo...l VSWH tI'I RdW<1 Puu l .,,,1 Vee

NPN SILICON RF POWER TRANSISTOR

MRF472
$2.50

dftlgned pI',m "tI'y 10< use on 1"9"-0'9". ' OUtPUt ,mplll",••,••
Int e nded 10< u se , 1'1 C.t,zen Bind commun,c,"on. eq .."pment
0"""I,n9 . , 27 MHz HIgh bftakdown .o l ta'l"~ ~ lIow ~ I'lIgh
pe rcentage 0 1 up· modula t,on ,n AM c"cu,1I

• SPK.I,!'d 12 5 V. 21 Ml'h Cha,aetef1u ,n 
Pow.. Outpul • 4 0 WaIn
Power Ga,n • 10d8 M,n,mum
EfI ,c ,ency • 6S'llo Ty poca l

- 2
$46 .4')

440 to 4 70HC

UHf POWER AMP LIF IER MODULE

• $peo; ,t .f'd 115 Volt . UHF Ch a'.o<:I.."" ",S
Outpul Po....... 13 'lO UI s
M.n ,m um Ga,n • 19 4 dB

Harmon,cs 40 d B

• 50 IIl npu t.tOulpul ImP<'d~nc ..

• Guaranle"'" S lab,I,ly and R u~<tnns

• Ga ,n Conl.ot P,n lo r Manual o r AUl omal oC OUlPUt l ..... 1 Contr ol

• Th ,n f ,1 m Hybr 'd Con~t r uc t ,on G ,...... Cons,SI. n l P..rlur manc ..
and Re lo ab,l,ty

de~ , g ned 10' 125 vert UHF power aml'lt l,~ . al'll l oc a l ' O "~ '"
mdust"al and com m... c,a l FM equ,pm.." t uP.' . ~ t"'Q \r nm 400
1051 2MHI

MHW710

• Spec, I.f'd 13 .6 V, 30 MHz Charact .." U'C\ 
OutPUt Power • 11 'II (P EP )
M,nimum EII,c ,ency • 40% (SSB)

Out pu t Power · 4 0 'II ICW)
M,n,m um EII ,c.ency · 5O'llo ICW)
M,n,m um Powe, Ga ,n · 10 dB (PEP & CW)

NPN SILICON RF POWER TRANSISTOR

dft 'gned p' ,ma"ly 101 U\e .n ,.ngle ,,<lelwnd h""a. amplol ,er
OUlpul appllca, 'on, on C, I'len ~ band and o ther commun.ca t ,ons

equ,pmenl o l>"'a"ng 10 30 MHz ,

• Cha'acte"led l or SIngle SIdeband and La,ge 'S,gnal Amplo l 'e,
Applocau ons Ut ,hllf"i! Low ·Level Modula t ,on.

$5 .00

MRF475

Tektronix Test Equipment

...,. III ,. 1_' ~_ . ' to . ,,' ' T,... ox t •

"'_/1_',." .'" , llIl. '-'"" PI ... I..... .. ~,,'

Scopes with Plug-ins

.,.1 '" " , ....1 u.., ...... 'co.. . ' l' • 'AO' 0' " ,,~. ;A., "'"
PI , .' ,

1'>1 go; ' ... _ . " •• KI ~, r"<e .... "" •• 0' ..

"00
W .W
,,"00

' •. ',0••'".Im
".""oo'..'"'"00,oo
'"1'1.10

"'.00
II. "
OOOO
'OO•

• •

."".,,,.,.,....~
~,...
,~

'-."......
"""""Oll"••.WlOiI.-

~I".OO

'00 00
'''l.00
''''.00OOOO
".••".00.',.
'oo

11.'1'>
19.00".'00•••,.

,,,,"y"
""""""",,\00II",,,. n,,,,,,-
'""'".",.." ,....."••., lA

'""'..".".."...' "MI.'''''''

~ ' . 00
1!ll . 00
IloI ,oo,.
1"' .00
".Im
• oo
••11.1'0,..
'''.Im
'1.00
" .00

111 00
' .00

1".00
'0'.00

Tubes

, ~' ...
120.00
.. 00
~oo

" ' . 00
{O).OO

OOOO
l,. 00
"00
lJlOll
~oo

~.

~.
,~.
.oo
OO.
/'.00
".00
III ~
• OO
.oo
••
,~.lItI

••..., .
••,6J.00

1\.0, 00

••_.•_.
~.•
llO'.lItI*.'10.00
~.

[.'''''' -..- ,"",' '"''.,........ ...."".'
.''''l''' eo., ••' lO> "r.'.... ~t-. lO> "
...-,••,. 0.0' t , _ , 1.<_
...., ...t...., r ,0(R<1 1.<_
/I[ .. '-"" s.- _ .
I[ to ' _11.<_ _ ,
go; '" , -, ><-
I[ .. , ..... , 1.<_ 0 _ •

lIC '0 1_/ S..- _ •

•'_ .'," W"""... , :'... ·'ot ,.
"" ., .. go; .'.. ,.
~...,,...'" ,.
T".",'..- " It"" " .. I.
" 'I" .. ,. u,"'''.'''' (_"t GO "., ,.T,,, , '" ,. '0' 1)01'<0/1'" ... ,•• , _ ,, ' ".c••'ot ,.
'-".0 " . ,,. ,~.,..,'.. go; t. 1"'/
'" 0"'..-...''' 'lot I.
... ' "-"'" go; .. '''''l ,•
...' T "-' .... lit t. " _l .1 ..
S-"Of .'" ,.
'-,........",.. I to _I .'" j '..., ,t,•••1.. ,.
'-. p'" I·
, "' '''' " .. (.o i. Pl., ,.
" "''''' "" (.0; . 'l., 'n
0.,1 T'..... ' .. ,.
.... Go,. lit 0" ". ' .'" ,.
• •_ go; 0'" ' .. ' .'" ,."" "to .'," Go,•• ' ... ,.
r.. , .' I. '" .....!II, .,.,. ,'..._ _ ._ '" :"'1h_"".. llol . . ....../.. '-'" "'-'" '"

•
"
•••'.,
'"'",.,..".""....
•
"'"1.1101
Ill"'"
~li""D",,"
",~

",m_,n
'"n,,.
"..~."...
~

"..,.,."
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MICROWAVE COMPONENTS COMPUTER LC. SPECIALS

Hewlett Packard

UM
] .....
. ~
,~

8 .9q
9. 99
8.9q
9 . 99

I'. Q9
a.99

"'"H.110
11:t.99

~ . gg
I!. 99
??oo
29.00
14 .99
,.~

16 .......~
.~, ~
"~14 , 'lQ

1.99
I~ . 99
10.99
9.99
.~

.~

II . '1'1
.~

9. 99
1.99

19.....
~. 99
9.99
9.99
9. 99
,~

.~

'00,...
. ~

I', 99
12.99
12.99
'-00
'-00
'00

''''..'"'-"t . 11
2.'0
1.50

electroruc~

" ,en>\>nk.,s",
128 • 8 Sli t lC RAM I SOn <
128 • 8 Sli t Ie RAM ]600,
12" • B ~Io tle RAM 2501>,

".
""".."
" " bug".
CRI (oo, t."lI.r
CRI (onl.,,' , ....
A( IA

,,~

5S0A
. OC
O·bOO ~ rs Ilod...
2_00 BPS Mod....
F8 " l< rooro< ~..o,
Fa _ c. IM.d ""
F8 _. Int.dlC"
F8 Oi'ect _" lecn,
Ih e ,ooroen..,r
" i c roproe~HO'

" ' c r op, oC. H nr

".
~ " ~ po r t f or 0500 • • n p<
.. icrop roc ....or
Four Bit Mle"'Pro< e " or
9 . 1>1 Oi 9't.1 5 to.."", I" f f• • ( FIFO)

"'"'8 1t Rot . Ge--r4 tO'
r"" e Oigil (o.on t"r/D"pl ' l Dr, • • "
lIeper t o r , Ol .ll~r

p" <~ Button r" l" plH>.... Oi.ll" ..
r e ybOud (ncOd'"
1~ G, ,,,,, ( h l p
UART

"'"'"'"'lI¥. (""'I."II"r
( ...,," 'utl ,,,,, lnt"rf.."
S1SI_ Cont roll~~ A &us Dri • ••
a BI t InPlo t/Oll tp..l Por I
1 Of 8 r one (nco<!f'r
Low Speed "'<><l_
Bin" y 10 PM n. Pu1o. CM , " " I " ,
Bln ...y t o Phon " P"l,. Con , " " I . '
RS232 Dri ,p.
1lS232 1I..., ,, i • • ,
AlO ( "",. ..r ter S",,",y" _
6 I n D/A (on . " r l ....
8 8i1 0/. (""..r t • •
Low l"."l Wideo lIel "" tor
Wideo If '-oli fl " r
l "'ll (lP ~ll fi .,

P~.,,, Loe ' Loop

MEMORY DESCRIPTION PRICE

"00 " • 8 (PI!Ol" I ].99
111612~16 " • 8 ( P_ 5wolt S' '''ll. ~"""' 1 "00
l1 1Cf911 · " • • ~ t. t IC IWl 4SOn, 6.99
211412 " • 4 St 411c AAI' 2500>< &.99
2114LJ " • 4 St. t lC RAM l Slin< 1 . 99
4021 " • I Oy n.~ ; c RAM ].99
106012 101 " • I 01 04.lc RAM ] .99
_OSOf 9050 " • I Oyn..ic RAM J.99
1111 A·2I8 111 256 • • Sli lic RAM ,~

2112 ,1,·2 156 • 4 St . t ie R.V' ,.~

211 5A1. -1 " I Sli t Ie RAM 5..... . ~

6104-3/ _104 " • , St . li e ItU' J1Ooo. H . '1'1
1]_1_2 " • I St Hie RAIl 2tlOn. l C.'I'I
":i'I661 1Ll 0 " • 2 5 t .tlc IWl 2rol< 1_.99
9111 " • 1 5tH lC RA" 300n< 10.99

C.P.U:s EeT.

~-..: I06Il1GAP
":_ 101'
":M68BHlP
":1;8201'
"': 68201
MC I»l2 1P
1lC 6882 1P
1lC"!OB ] 0l 1

~~"'
~~~

~~.

~......

Toll Free Number
800-528-0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

Il( b!:I52P
14(, 6852l
MC f;854r
MC b860CJ CS
..:;f;862t
M' ,18501l - l

' '''''"I< J85<'\1
". J8"'~
"",.,....
180C PU
6520
051 0

"'"TMSI()()()N l
TMS_Il2._C
TMS60II/IC
1lC 14I 11
. '5-40010
" 5- 9200
. 15-0100
Al5_ 2 ] l o
• 1a.esoo
TR 1402A
PRI.n8
PTl .1l28

''''
~"
~"
~"IlCIU I OC P
"(\cC 12
'lC14408
MCl 4409
MC 14881.
11( 148 9\
0(; 1' O'it
1l: 110liI,.
-': 11011/ 61118
"l: ! ]]OP
Il: llH / SO
Il: I n JL
1" 565

12 ~ .00

12~ .00

12~ .OO

125.00
5SO .OO
]5.00
"'.00
2 ~ .00

I SO _OO
100.00
lOO, (,()
.00.00
125.00

] ~.OO

".00
" 00
" .00
0~. 00

'!'i.00
125.00
11S.OO

1 2~ . OO

15.00
15. 00

60.00
]5.00
]5.00

lSO.00
lSO.OO

2SO.00
2SO.00

IIS.00

1~.00

"'.00

300.00
)00.00
~.OO

250 ,00
escc

250 .00

75.00

100.00
100.00

300 . 00
100.00
100.00
100.00
100 .00
100 .00
100 . 00
100 .00
100. 00

2S. 00
25.00

100 . 00

I SO_OO
1~ .00

100 .00
100.00
100.00

W....bl . AU _ t or
Vorl4b ] p Att ....... tor 0 t o 60::18
WI'li ble Att _ t o.- 18 t o 26. S GIll
Vor l.ole Anp""nor 0 t o IllOd B
~. r1 . b l p ,In,,,y. l ,,, 0 t o 180<1 8

I .OS to 10 CH, ('""u,oo, ~Ur
]. 9S t o S.8~ lit< l freque f>Cy OIe t e .
S.8 S t o 6.2 (,til ( '<'Qu'''' ' .... t eT

I t o 2 GIl, ~.r i .o le AU,"yOlor 6 10 I ZlId B
n.~" i oe Mlo oter
18 t o 16.S GII z Cr y.ul Ilfo tO"< tor

e..""I>I" f H t er 8 t o !Z.' GH l

80111~ Y. ~ ,.~I ~ AII_to~

801161 v.d. ",. At t ....... t o.

(,rr;,9" _ !III . UU Slott"" Li~ """t_ [)otKto~ Pro!lo'
.nc! I!lO'I8 ( ....... 1 Sio ttl'<l SK U"'" 1.6 t o 18 G>l,

1 I;l; , No t ch r; It er
~f Drt",,!or

21'10.0. Ol eectton. l (oupler 2 t o 4 (;H, IOdo Tn,. SI'JI
11'38 Oi r"" U (l<'.l (Mp l ..~ J . 8 5 t o B GIl, IOdB Type SMA
11816 Oi ~..., t10n,01 (oupl~. J.85 to 1\ GH I !>dB Typ" S.....
115J9 O; ~"' tion,ol ( ...p l ~~ 1 . 1 t o 11 GIll I OdB TyPO' S.....
ln~ 0; .-..:11.....1 Coupl.~ 1 t o 12. 1 GHz JOft Typ" S.....
Oi'«li"",.l (o.opl~. I 10 8 GIlz ~ TWO' "
Oi ~«t t..... l (oupl~r 210 10 !ioOO 0(; 10clB Typ""

2Z006 Oi r« t lon.l Coupl~r 1.1 10 I r~ z ladB Type "
2Z01l Oi , « !ion.l (""pl ., 2 10 I r~ z 1000B Type "
nO ll Oi eec t lon. l Couol~. 1 10 I GHI lOdB TyPE' ~

22001 Oi , ..., Uon.l Couol~r 1. 1 t o 3.5 GHI ]048 I ~ pe _

Oi r ..., tlon,ol (o..pl~r 2 t o I GIl l IOd8 Type N
(000 1 H )'!>o'"l~ 1 10 I 10'11 3d8 Typo- "
C ,.l HylIr; d 9SO to 1 GHz 3 dB Type N
11J80 hr;. b l ~ Att t or I t o 9ll:I8 1 t o 2 5 10'11 TyPO' S....
... . ... 'd. t o TIP" Pl. '
flo .... . tt~n... to' 8.2 t o 11. 1 l'oHz 6 d8
~.."""id..

Ho.n 8.1 - 11. 4 (ito,

• to " Ad. pt~~ 8.1 . 12.1 G>ll
( ... pl ....

12 .1 t o 18 GHz Vo rl. bl. au.....".I '" 0 t o 60<18
8.1 to 12 . 1 G>ll Vori."' ~ AtU ""ltor 0 t o 60<18
Vlr i. b l ~ . ll ......no' 0 t o 6Od8
SlO t t .... l .n~ ~ i U Tyl'l " Ilcl.ool....
8.1 to 12.4 Gl< z V..;.bl • • 11 t o' 0 10 'iOcIB
1 . ~ 10 10 GHz Vo ri' b l ~ . tt t or 0 10 I OdB
8 . 2 to 11 . 1 GHz ~ . ' ; ' b l • • t t u. t or 0 t o 1 \.d8
] .95 to 5 . 85 Gill ~, d , b l e A tl~nuat o' 0 to I\.d B
F'I!'q"" nc y ""' t .. ~ . ] t o 6. 1 GH ,
ft. Att ..nu,to..
f l t t~..... to..
1691 W. r i . b le . Itenvolor . )0 to 60dB

ARRA

..." lOO or.< ~ , ,,,,...t<tQr _.,(N£W)
~'87 B 100 011... ""'9 ' '''',..istor """yo! (~EO)

411B 200 ,,""" Np,> Th. .... iHo r """o! {USED)
148 / A 100 0""" Neg, Th, m i sto r ""'uot (USE D)
l 487B 100 0.. NP9- ' ''..... istar

_.,
(USED)

,,~ 100 _ ~ II.....h tor _ "t (USlD)

"M 200 _ flO<o<J T"....ist... _ I (lIS£D)

"" S.M t o 8 . 2 (.to. V, ...bl . An ...... t .... 0 ,. "'"116 24 8.2 t o 11 . 4 CIIl WI,i, bl. AU ...... t or 0 •• ~.

l O.A
N<292_
. 4ll.

MW

M'~
8'l1I A

N,llA
GSJU
JS)2.

241 6
1614_60

'"""&684 - lO(;
0684· 2Of

Merrimac

4U13( - 10/
4014 · 101
4014( -61
101SC - 1OJ
' OISC - 3llJ
3011-10

-"
301}-101
l003-101
3003-301

Microlab/FXR

General Microwave

1638S
1>01-818
' 6 100

Narda

PRD

lO4 3-lOl
11~11

"'''"'''
""11311
110- 6

"'"
UIOI
1101
(101

"""~,
,~

185851

"""00
~..
110.' ,( . 0 , (
1000 , I
wE I"SCHH (lib.
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SuperColor S·100Video XII $129.95
£~ 10 256 I 192 ... resoIu\Ion toIor
g,iIPhoCS 6M7 .... II lbp1iy mode$ aJmIlUIf!f
CIJIIt'oIIell Memory mlIlIPed 111. IlAAl~
ble 10 6K S-1 00 bus lllO2 .BIlIO, BOBS.280 el~

Out. rl: Send for nullen! prl ~ lnD 'ma,g ln

p"'Dram.
Edllor "",,"blel 525.00
lllelll'lrel minimum of tit for ~...A plul U....
- I
1111l "'" IlIIk s-a Ii... StUD
s..., lIlOlliIor Y2 • i 1 s-w u... RO •

Ell II Adapler Kit $24.95
Plugs Into Elf II p,ovKllng Super Elf 44 and 50pm
plUI S-1oo bus eopilOsoDn . (Willi Sl<per E~·

pao$OOl'll. Hogh iItld low iddress dlllPli'(S . slife
..., mod. lEO 'slJIlDonil 51' .1lI.

Ohio Scientific Compulers
C1P Ser,.,s 2 SA55,00, Like an Apple II less than
half Ihe pnce! CI PMF Senes 2 $1119 00.
Minifloppy version With addlllOfiat AAMiA OM ,
Complele $(IlT w3r~.1Id peripherals 1~.1I3ble

Send lor fre! bfochure

Gremlin COrOf Video Xii $69.95
32 x 16 MphiI.-numena iInIl grapIla, l4l1O 8
aJlon on1Il 6&(7 chip. 1I( RAM II EOOO Pk'\lS
0'lID Super (144 PI' buS. fiO n.... res oo.na
On boiIrd Rf MOIMiIlor SA.95

1802 161t Dynamic RAM kll $149.110
Eoparodable to32K H'dd'" rl!tres/l w/clOO\s up to4
MHz Wino Willt slites. MdI , lSI( AAM 513.00
Tillf IIllc El1endecl .. Ct_1 515.00
laH"' ........... ,..... SIrt..,.Amy. Ct.
lett. Ul tk., $-100 "SltI (IpIoIIOOl 1 1.15
s.,. ...... VII s.rc.u... 115 .

RCA Cosmac 1802 Super Elf Computer $106.95
Ccrnp¥e 1.."' les belore you lleDde 10~ My plus 10M. '"". ..... wall. ..... . .._,,..
0Ihef eomputef. tree 1$ no Olhef ClIIIl(IUIer on tid. ........... MIld nl lingll lilt Urge. on
!he orIiI'ket lDd_ N his lillie desnbII~ lIoarCI~ P't"'lIt lIlIIpUt n opbORil ...
frts d lieS- EI~ so~money The Super aM low -.e. TIlefe IS • 44 pm~
Rill 1 smM SIllgIe lIoarCI aJnlllUW N dcm QII.leaOO sIotle. PCCiIIlIsn.5OPI'mnneo:·
rTIiIOlY ~. '"nos It 0$ .. extelenl con'IpUteI'~ 101 sIoI ~ !he OuesT Su~ EIPiIftSIOI'I !loarIl
lriIIl'MllQ iItld fe. IIIilt1WlO p~ WI1llllS ~ supply n .SOd<ets fe. III It's are in·
miIdII.... Iquil9ll I"" ret rt IS easdy ' lJI*fIllecl clu(led 11 me pnce plu$I det1lled 121PO 1IlstnJ(:-
WllIl ICId llionil m.mory. f Ull BIII ~ , ASCII ton m¥lu~1 wtlich now Ineludes O¥ef 40 POs, of
KeybHnl$. wideo ~h...~leo o.n. rallon, e1e. software ,"10 . in~llIClmg a series of lessons to
Belor~ you buy ilnollle' small eomputel. $M ~ ~ IIelp get you slil1ed and a muse p,oo ram and
oncIudes !he lo1low1Og leatu'es. ROM monitor: graphICS ~el game Marry sd'loolsand """'eI·
Slate ..., Molle dlSIlIays. SulQle steP. ()oII<NI $lb.UIl usn'll fieSullet Ehsa eGUl'$I of study
Iddtess~, Pow.- Supply.ALdo~ OEMs use .. fOf hnonQ iIllll R&D
iIllll~. fuIy $Odleteellof 111(;'$:ReIl (:(lSI Roo,.,.,ao...~ orIy oil. Super BI
d .. nrT1lI1Y f!IIin, fullIoaii•• ,1iIbtWI ll1il1ufl'$l1 iIddIlJORII (:(l$l or not alII . ColIINrt
The s..,.,- U lIlCbles. AOM moroIII tor pro- Nkn JIll .." SlIPIf Ell III 51 1l1 .~. Hitl"
gramlOldlnQ.edI1lngnl•.<llCUlIonM1II 5I1ilGU add ll$' opbOOl SI ." . lllW iMd" n OlIliOOl
STEP fOf pf1l9l'lm dellullOlng whICh IS not .... 59.95. CuI10m e.tIl"el WlIh dnled iItld labellll(l
eludellll ome<S ilt lIIe SlIme pnce W,m SING LE pIe'l{Ilass froof panel 52'.". "II mellli Eepan-
STEPyou canseeIhemicroprocessor chiPopera- son Cabinet. palnle<1 and silk screened. wllh
Ung w,tf1 me unlqu. Quilt add ress aflll data bus room tOI 5 5·100 ~rds and power supp ly
displays blllate , during .00 tiler l!lllCllbng in- "7.00. NlCad III1IK'/ lIlemory """11156.95.
str1oCtIOn$ . srsc. CPU mode iIllll f\SlruClIOn cycle .... luIS and op1JDnS illso compI~ assemllIed
Me detocIecI n cII~ 011 8 UO •..-s n tested

Atl RCA 1861 ...... It l efIIP .... 't'\lU 10 o..."'ttI a~_~bOO_ro-1~cun-,
comte:IIOJOUfOWllN_".I£4l8l_VIlIeo "" users 1$ ao- ~, su ..... ' or
mJdulIIor1D do grapI'ocs n games Therw IS a $12 00~ 12 ISSUeS SoogIr ISSUeS 51.50. Is·
....... tyIIelIo rocIuded fOf wnq 't'\lUr own _ 1·12 bound 51650
mus>c or lISIOO lTIiIII' muSIC progrwns iIIre.cly Tny B-= Cassene 51U KI . on ROM 538.00.
Wl'JIIf!n ThO! speak!! amp,ll!! may also bt used ong,nal EK kil boiI'd 51 ' .95, 1802 loftware;
to d n~e ,elays lor cootrol purposes, Moews \I,deo noomcs 53.50. cenes and Mus,c
A 24 Off HEX h\'llNnl Klchldes 16 HEX kff S 53.00. Chip 8 Interpreter $5,50.

Super Expansion Board with Cassette Interface $89.95
Thos os tnoly .. astouncllog 1'Jkle' Th>s llOiIfll his pooI:s CiIIl bt used WI1ll!he f!9S1e< saYe fMure
been 0tS G'lICIlO .,. 10 deolM now you 1Il.,.,.. ...ooram DuOS QUOIr....... ..,.,._
_ ~ opIloned tilt f..- ... ICIInl $IllQII st!(l II you havt! fo! s.,. E"4'__
_ will til RoUI fUI'J' lIOllress- IlIInI ..., s.,. ..... fh! mor-olQf IS uP ..,
abll!~e .. l'>lK ~.... memory pro- rumong 1\ Ihe 1lU$II d 1 IlutIl:WI
ted iItld I unene illltflace I'nJvosIoft$ lIM OIl...- 011 boiIrd OPbOllS lIlCble I'ItIllel _
been maIle Ie. Olll oIfla' optlOns on !he 5iIm! anlI 0u1pul PvotI WI1ll lull ......11I", ~
bo3rd .fIll ~ ffts neatly IIlIO tne ha.dwooo Clition!! allowusyeonnecfJOfl ohnASCII o!J'OOllrd lO the
along sid. tf1 eSup.rU Theboard mcludesslofs inp~1 port. RS 232 . nd 20 mil Current Loop lor
lor up to 6K of EPROM (2708 2758, 2716 or Tl fejelype or other del/Ice ere on boiIrd and il you
271 61 and IS "'lIyIOdltled, EPROMcan bt used need IJ\Of! memofY 1IIef!aretwo !-100 sIo15 for
lorlh!morutorandT,",~(lfOlhI!fPUl'JlO$!$ sliIbC FW.l (If...cleo boiInls. Abo. lK Super
Alit s..,..- AOM Ill..., 51'.15 IS ao-lOIabll! 15 UonIIIlf 'I8r1lOI'I 2 ""'" VIlIeo dnftf tor M~
.. on llOiIfll 0Pt00n .. 2108 EPROM MIdI !lis I*)'~ ..1lI T,", BasIC and. -..oeo lO'III!fface
bten PleP"CIllrwroned _ • progrJtrI 1C\II:kr .' llOiIfll PtraI1• •1O P'IrtI $9.15. RS Z32' "'.51.
!dolO! ..., error CfI«:klI'll m..n hll (:;I$$ftI! m 2t ... 1.,1 51.15. $-1. SU ' . A 51 pili
fUll _ soIt'nre , (rell)cafable czssefte !lie} cur" HI WI1h nbbon cabll! IS iIO'iIIlabll! II
3nOlf>erexet.l$lYelr(lfn0ll!$lltllduOesregt$11!f $15 25 Ie. easy connemon~ tile Su,er
~ and readolll. block~ CiIlliIb'~ty and EIt ..., lI>e Su,er~i.... Iloa~ .

~Kleo graphics drlVer With bl,nking cursor, Break Power S~ppty Itll for Ihe cornple1e system lSe!
Quest Super Basic V5 .0 M ~ ~I ·~~t Pnw. ' Suppiy)

NICld Battery Fixer/Charlier XII
Opens Shor1IlI eels llliI _ I JlOlII a dlirQII
iI"d then l:hafges lllem 14l. III .. one Iat ... .,...
Nfl$arol lI'IS1nIcIlons, 17,95

Rockwell AIM 65 Compuler
6502 based SIngle board WIIh lull ASCII keyboard
inl 20 eoII.o'nn lhermaI pmtl!f 20 char .~.
meric ~i'f , ROM mo:ntol', July~
"'85.00. 411. Yer$lO" "'511 ,00, 411. As sembler
SIS.1llI 6K easoe ~"PO" $10UO

SpeoiIII smIll powtI' SlClPtf lOt ,llj M65..". III
Qn! S5<l ,IllI. eom.:- AIM65 III'" tInlfQM

wtth IlO'O'I!f supply "'" .•. Molded pI.1Ie
endosure III lit lIOIl "IM65 .., _ supply
"'7.50_SpeotI PD:age I'Ju 411. "I1ll . 6l( 8asI;.
~wer ouoply, cabUle! $625 ,00 ,
AIM65 'KI MNIM,~per Ell 44 Pin eopansoM

board , 3 1!fIliIle and 1 m;lje bus Board plus 3
~S22.15.

60 Hz Crystal Time Bu e Xii $4 .40
eoo-ts doQI*iII doo::b lrom AI: Me frequency
to cryslJI ..... bise . Oulst..nd"'ll ac:ao:y

Video Modu r. tor I ii $9.95
ea-t TV stl III\Il • llql QUIIIIy """... "''0
Illectrog USI(le~ 011 ...'lui tlSITIlI:

Multi-voll Computer Power Supply
8~ 5 amp, ' 1B~ ,S amp, 5v 1.5amp, - 5O
5 amp, 12>1 .5 amp, - 12v option. :!: 5~ . , 12v

are 'eoulaled BasIC Kit 529.95. Krt with cl\asSIS
and all I\arllwifestJ.95_Mel "'00 SIlipping Krt
of hoordware 5" .00. Woodgraon CiISII S10.00.
$1 50 slNpjw"IQ
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l~IDI. • _.. • ""...... ,. .""" •• ""-_. '- ••,- •• -- '0 ,'..'. •• ..,. .. •••"- •• II::!: ,. I'... . '" .",,,,, " - -.._--'W",." • .. "'" " .... ,. -_.-,,,,,n .. - • ''I'' •• - ,. ,-- ••"D1~ ,.. - • "" .. ----,.. •• -- • ,."",_... ••

PROM Eraser
I .itlltId. 25 PROM~ SJ7.5C1

(WI1h 1mef 561.511 6 PROU~ OSHA
UL ~1!fSOOfl " ' ,50 (Wllh!imef 594 ,50)
l 80 Mi crocomputer
16 M ilO, 2 MHz dock, 211. RAM. ROMBread
board space ExcellenT lor cont'oI Bare Board
521,50. Ful Kit 599 00. MOIII!or 520.IllI . Power
Suoply IfJt 535.00. Tillf b ile m ,oo
S-100 Computer Boards

811. S1IIo; Gc:oltIoo~ Ewno llA IlIl 1. 9 00
16K SIiIll: r.........« Ewno XIV IlIl 269 00
l.1( SIatIo: GodIxlut Ewno :o;.2-t 1lIl'14OO
32M. SUOc Godboul Ewno )Q(-32 K4 S3700
16K Oynimie IlAAll(lt 28900
321( [)yni1lllC RAM K~ 32800
£.4~ [)ynimie RAM 1(11 399.00
Video Interlace M $139.00
80 ICUpdateMasler Manual $39 .00
~.lCd;Ila 1IeIQ:w, 2700 po."*,,,,~erence
IJ.-le o..51 .lXXIaoss~tfWIl:8S meupdM
....., fnu1I !9llO Oc.reslrl: pcrsQQt $3 50

Modem l it $60.00_ or Ill! .,. ong . __. No """0 _
SiIfJ 1(13 compiItlbII 300 biud 1.-.expeniIWe
iICl:lt'* co..- plMs IIICIulIed 8d onlyS17.00
LIlC 7000 + Print. r 5389.00
.0120 CoI~mn dot rTIal"x ,m~. std. paper
Inlerlilce all personal ~om pllters,

... ,.0132,/20 ~ersoon SAllS .IlI. (lptlOfl,ll cables.....
LAC 7000 pn..... IIIItflace e*. lor s..,.,- Ell
...... SJ5.•

TER"$: 15.00 mil . Inll ' U.S ~Ulk . CallI re "111 , FREE: 51•• lor 'Oir tel" .".IIEW
510 00 m••• 1••Um.nc.nI ......~., C••r•••cee'.... 51 .00 "'UflIIC' oplionl. OUEST CATALOG. I.e"" 4k d.m,
POll"" Alld 5%. C.O.D. 510 00 "'... ord.r . .
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r~rnS[)1J the first name in Counters!

The CT-90 ",~ mo51 •••u tile. f...u~ packed count.r . ...'l.ble for leo.
than $ 300 ,OO~ Ad• • ""ed <Ie'ill" r..,urn i""IOO'" three ' eleCllblo pt. 'im. ..
ninc .li.ia, pIC iRdiclto, and. unique d" pll Y hokl func'ion ...~ich hoId' IM
di. played COIl.t.ncr the inpul ';1".1 i . rcm".cd Ab.o, • IOmH, TC XO lim.
bue i, uKd ...tuch enlblc....~ zero be.t cali bration cbe<:b ...... , WW v.
Opljoftally. In ;nt.ma1 nicad bo n e r)' poct. •• tomalllnle _ input and M IC1'O
_ .. tush ltab~llY cr)'oW 0\'flI II.... _ ........Iahle. "The 0 ·90.

P'"rf<rm~ _ . ... """'" ad

9 DIGITS 600 MHz $129 95
SPECIF IC ....TlONS; WI RED
Range; 20 H' I0600 MH z
Sen,iti. ill" lA o> 'han 10 MV to 1'0 MH z

Le.. lhan 50 MV to SOO MHz
Resolution 0, I Hz (10 MHz ranl c)

1.0 H'I60 MHz ranl <)
lO.O H, (600 M Hz ' ..... 1
9 &,,1I0 ~ " LED
Slandafd.IO,OOO mH.. 10 ppm~T_

Opc-.J 1.1 .....,._ ... ""....0 ,1 ppm 21).40 C
1I-1S VAC ", lSO ma

~n"' . ... , ..~ .~_ " ,."
" ~ ' h"'''...".•~'.., ,.. .,
"""' _ J"10" ~.,,_ • ••,'-'...... " .."" I _~ .._ o--- ......_~--- ".,

7 DIGITS 525 MHz
SPECIFICATIO NS:

g4.9S
3,9S

12.9S

PR ICES:
CT-70 wired. l ye.. "'lITlI'lly
CT-70 Ki~ 90 daypl". ....,

'''''y
"'C·I "'C ad.pt..
Br -I Nicad pack" "'C
ldapter/ char••,

$79 95
WIRED

$99~IRED
n.., CT-70 break. "'" pric" b.",,,, OIl lib qUlllty rreq""n~y counl. ...

Del".. rU'"'.' .u<hu th,•• f",qu. ""y ,"nll'" . .I<h wilh pre- .mplineation,
d".1..,I"c,"bl. pte lim. .. Ind .11. acc iyil ~ indiclli"" mlk. mcl'U",m.nU I
...op. The wide f,eq""",,~ , "".• • n.hl• • ~ "" Co """u,.cely """U" .. "..1.
from clio th", UHF with 1_0 PI"" &«:u,ac~ · t/W' • .0001'lb ' "The CT.70 i.
the _ . 10 oJl 1OU' me...."""'nl nocedI. in the r>old. I. b .. h.... Mack.

7 DIGITS 500 MHz

:!O H. '" SH MH.
L...,," th.n SO MV In 130 MHz
L".. th.n I SO MV 10 300 MH.
1.0 H, (S MHI r.n..,.
10.0 H. l :lO MHI ,..,.., .
100.0 HI (SOO MHI ran..,.
7 clllilS 0 ~.. LEO
1 0 ppm TCX O 2O-40'C
12 V"'C .... 2:lO ....

RelOlu' M>n:

Rang~

S.m ' I,.i t)"

DIGITAL MULTIMETER $99 ~IRED

11993
11 93

SI S9 9S

10 104•.-.. DC/AC voIU
10,1' buoe DC voIU
4 'CO ..,Is

0 .1 uA 10 2 0 Ampo. 3 ,an,..
0.\ ohma 10 20 M. p m.. 6 ,on....

S PECIF IC ",TlO NS,
Rani'" I MHz 10 SOO MHI
S....iti.;')" Le.. than 2S MV
Re",lu' iott 100 H, (. Io.. ple l

1.0 KH. l (u , p ",)
7 dJlllO. O ~" LED
2 0 ppm 2,).<&0' C
3 VOC .. 200 ....

PRJ CE Sj
CT-30 "'ired. 1y' '' WlITlnty
CT,SQ K i~ co day poru
" lITamy
RA-1. "",IY" ad.pter kit
RA-I w;redand pte-pnlIfUI>
II>Cd (....., <op)' 01 ...,,,....
schemati<:1

S Pt'_C IFIC ATJONS:
DO AC .,,1'" lOO \lV 10 I K V. S " " , • •
OO AC
CIi....nt
Rnilt....,,,,
Inpu'
.....=
A~"'Y....,

$159~IRED

H....·• • ""r><Iy. 1. ...'oJ PU'P"O. counlO ' th., pro.ide• ..-t coun,...
fi>naions at.., unbeli"Ylhle ptic" Th.t MINl-JOO d"",n't h... 'h . full
rnq""ney 'ang. Of input i"'pedan<" qu. li' i" . [O<lnd in hi~, pric" unit.. but
ro, ba.i~ RF . i..... ",.,.sun"",n,.. it . In·t be bel~ "'~"",... ",e u ""'''''n''
ean be made from I MH. I II tM "'"~ "p IO SOO MHz ...,th • •..,II"n, .....i';.,;'y
l/lr<luiI'>ou' tho .....~ and tho two pI< " me..... )"<lU .. Iect ,he reoolution
....-eel. "'del tho nicad r-ck<>p<iool and tho MINI- 100 "'....n an odeoJ &<lclItIOrI
'" ,..,... IOOl hoi for H".. tM-mld" ' frequoetOC}' el>C<:b &I'd repan.

Th~ 11M-700 n'k,. I'rot... "",.l qu.Io, . 1""r/" ' ''' ' h<O a, • 1."1.1..,- ,,, r'" ~

h al U' ''' 'hclud'" 26 <liff" ' h' 'llIl1"" an<l S fUh' '''''''. • 11 . rr." OI"J 'h •
<0'.....'... ', 'M, '" u.. In,ma, M...u,,,,,,"," "~ .j' ''I'layeJ Oh a I..... l ~

J'Kl'. Y, 'hch LED ,•.J. ..., .."h .u ,om~ .l<.:'mal p1ac......., . •u,,"".,,<
polar ,tv. ,,,,.., .,,.. ,nJ"a'oon .nJ over load pro<<d..... "1" 0 12'SO .01.."" all
, ....... .mok",." v..-tuolly _ ..-pr oof' n.. OM ·700 b-.l< ......... a handa<.......
,... "1.. 10. , n--.l AIlS <_ .."" """~........ .......... bk 10k t-I ....k.. " .n
..Iral aJJ"...... '0 >ny ' ''''''19 'IS

29S

S99 'IS

SP EC IF ICATI ONS;
R. nl . ' 20 H z to 600 M Hz TheCT-30 i. 1 Y,,,"til. lib bench <O\lnt. , th.t .. ,II mea'\I" \lP t0600 Mill
S.n. iti,,\)" Leu thIn 23 "'. 10 I SO MH. ..; th 8 dlilCPl"d.ion. And. one ofill he" f.llure. i. ,he R...i.. Freq""n<: ~

Leu th.n 1:lO my 10 600 MH, Ad.pt. ,. .. hich """" the CT. :lO ",10. dililll ' ea<lout for any .... iY.,. 1l>e
Re",hlllolt 1.0 H' 16O MH" II'l"-)

10 .0 Hz (600 MH. ..n..-, Idopt. , i. ,".. I ~ provomonedfor an~ ...,.iye,and ...mpkeonnectioft 10 tho
B dill" 0 .4'" LED re«""I'. VFO lloJlth.t lSrequlrecl lor Addona"'" ..., adopt ""
2 0 ppm 20-40 C ... ~ II.." .. the opoer&l_ '" tho CT-30 ~' be COOI tJ,
110 VA C ur l2 VOC ..""hN ""ur oft: TheCT·SO. • ......".. tho' k double- duIy'

8 DIGITS 600 MHz

PRICE Si
DM-700..-....1 1~_......-y

DM- 700 K ,~ 'I(l dlY pan.
WIITIJM ~

AC-1. AC &dopIor
8P-3. S ocad _t ~AC

odrtpte, . har ..-,
MP-1. Probe t it

PRICE S:
MIN I·IOO ...i...d. I yea,
.... rT.nl~ $79. 9S
MINI-IOO K , ~ 90 da~ pan
w. 'Tln'y H9 S
"'C- Z "'cadrtpte, (Of MINI-
100 3.9S
BP-Z N"'ad pack and "'C
odrtpte,l e""'.., 12 93

ram5~Y ~1~I:I[[Jnil:'5. inc, ~ E3
2575 Baird Rd. Penfield. NY 14526 .... 62

COUNTER PR EAMP

foo ..,......"n. ~'''<md... ..k ..~al. 1",,,, 10 ,,, 1.1X(l
MH,. S"'.II . .... ro......eJ h. rl u. "'h,t, ... ",~,_,,, <luJeJ

• Fil l H db l lin
• BNC Connectors
• G rel t rot .nim", RF w;th pid-up loop

SH 9S Kit $0(" '" WiredI " 'IS

PH ONE ORDE RS
CAl l 716-5M-J9SO

T""scopic ..hlp In'.nna· BNC pi", . _$ 7.93
H,p unped...... prot>e. IIIht Io<od>nl . . . . . . . . . . . . . . . . . . . U_9S
....... pus probe. for l udic> "'.... u. "me"I1 . . . . . . . . . . . . . . . . . . . . . . 13_9S
0""", probe. ,.nc,"1P\l'PO'. \lSl lI• . . . , uvs
TIlt blil fo' CT 70 . 'lO. MIN\· l oo _, , 3_9S
Co l'" bIl" t <. lIb"t"'" Wli~ <.lib'"te. cO\l" ter
.pins< <010, TV . iJIII I. . . .

ACCE SSORIESAUDIO SCALER

Fur h"" ,.000u'"", .udio "'...""'....,,... m\lltipli• •
UP ,n fr"'l ...n<:~

• O"'"t rut PL tones
• M" llIpli .a h~ I O or l OO

• 0.01 H, ,",,>lution!
S2993 Ki' $39.93 Wi,,,d
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Quality VHF/UHF Kits atAffordable Prices-

U",
$ 18.95
$26.95
532.95

..

V",
$ 12.95
$ 18.95
$27.95

65N MOUL RD' HILTON, NY 14468

STY"
Kit less case
Ki t wi th case
W,redfTested in Case

R450( I UHF FM Re<:eiver Kits. similar to R75, but 101

UHF bano. New low-noise Ironl . nO. Add $ 10 10 above
prl<:ea. (Add selec:tivi ly leller to model number • • Q(l R75.)

" 14 5 Channel Adapt.,. 10( Reoc:ei--. ....... .. . •• 59,95

• NEW LOW·NOISE DESIGN
• Lellthan 2 dB ncHse ligure, 20 dB gain
• Case only 2 In<:hes SQua.e
• Spe<:ily operating frequency whan ordering

MODEL P-30 VH F PREAMP, ava ilable ,n many versions
to o;:ovef be"'" 28-300 MHz.

MODEL ~2 UHF PREAM P• • vailable in -.ions to
<:over be"'" 300-650 MHz.

A7 M ' VHF Kit l or monltOl OI weatller unellte Mf\'lce.
U_ wide L-C lilt.... ~B.I ± 30 kHz.•.... •. 569.95

A75B' VHF KlIIor IlCltl'WI nbfm Illlf'O'ic:e. Equiyalenllomtllll
trill- '.--eDdB8t± 17kHz,-8OdB8t±15kHz... 574.96

A75C" VI-lF KlIIor repeat...eervice 01 Iligh rf denIIty area
-eoeee ±1 4l<Hz.-60dB±22kHz.- lQOllB±3Old-tl:.. .. $64.96

A750' VHF Kitto. split ell."nel operaUon or repeate.-I"
high dllnsily area. Uses 8·pola crystal lilter. ·SOdB at
%9 kHz.-100dB.t ± 15 kHLThe u1b....te reoe;oer!. .. 599.95

• Spedfybend: 1OM, 8M.2M.0(220MHz. Mayello be l.-l
tor14oo:;ts. eo,.,...ciII bMdL llIIIl2M weo8ioi,!oI137 MHz
wx ..telliln.

NEW VHF/UHF FM RCVRS
Offer Unprecedented

Ra ng e o f Selecti vity Opt ions

AM rnonrtor ''''~"rkit'''''''toR75A,butAM. "'4IabIe
tor 10-11 M. 8M. 2M. 220MHz. and 111H3O MHz alrcnl1I
band 574.95. (Al1lO all8i!ltble in UHF verIiOn.J

NEW R110 VHF AM RCVR

• New generation·- """"""._-
• Low croes mod
• ~ gyetallllle<S.-
• EMy to align

Cell or Write to get .... 33

FREE CATALOG
With Co mplet. Deteils
l!*>d .. IFIC..... ' , _

10 MeIe r, ZW Kil •• • • •• S44.95
6 M",r. ZWICi I......•S44.9S
2 M,rer . 1W Kil • • ••• •• S44.95
220 MHz, 2W Kir ..• • •• S44.9S
4SO MHz. 3/4W en .. . .S44.9S
4SO MHz, 3 W Kil ••• • • S59. 95
5 Chan Adop'er (15 1&145 1) S9.9S

151·30
lS I -SO
151- ISO
151- 220

"""51
AI41

Se e our Complete Line of
VHF & UHF Linear PA's

• NEW LOW·NOISE OESIGN
• ATTRACTIVE WOODGRAIN CASE
• Le" ' ....n 2dB noiM! Iigure, 20dB lJain

MODEL AI' RANGE OUTPUT RANGE

CA28 28-32 MHz 1«·1.e8 MHz
CA50 50-52 28-30
CA50-2 50-54 144·148
CA144 144-146 28·30
CA145 145-147-or- 28·30

1« · 144.4 27·27,4 (CB)
1460148 28-30
220-222 28-30
220-224 144-148
Any 2MHz d :n-28
Alrcretl Band 01 28-30

CA432-2 432-434 28-30
CA432·5 435-437 28-30
CA432-4 432·438 1«-148

e.aily modified l or other rf ano il flInges,

STYLE \floI F UH F

Kit .... case $3495 $49.95
Kit with case $39.95 554.95
WirectlT"ted in ca.. 554.95 $64,95

CA1 48

""'''ccaeo-a
GAI10

• Use as linear or class C PA
• For use wilh SSB Xmlg Converters. FM E~citers. etc.

LPA2-15 6M. 2M. 220; 15 10 2OW . ...•.•. ... . 559,95
LPA2·30 8M. 2m; 25 10 3CW .........•..... .. 58995
LPA2-<W 220MHZ; 30lo4OW .. . .....•.••. _5 1HI.95
LPA2"" 8M. 2M;40t0 45W $119.95
LPM ·10 430MHz; 1010 14W .•.....•.•.•... . 579.95
LPM·30 430MHz; 3O-4OW 5119.95

See catalog for <:ompl" le spe<:"K:atio"s

OllTPUT (MHz)

-., >

•

INPUT (M Hz)

"•

MODEL

XV28 2M ADAPTERKIT - $24.95

28-30 1104 Hz in, 435-431 MHz out; lW p.e.p. on 1Mb, UP 10
I V,W on CW 01 FIlA . H.. second oedllator l or othe<
ranges. Alten. SlJpplied tor 1 10 !500 mW Input, use
edernal anenualor lor higher Ie.......

exl •• crystal to. 432·434 M HZ .BOlle ...•... . .. .. $5.95
XV4 Wired end tesled . • . •.•. ...... . .... .... .. $149.95

XV4 UHF KIT - ONLY $99.95

XV2 VH F KIT - ONLY $69.95
2W p.e·Po output with .. little as 1 mW inpo,<L UM si mple
eltemal 8l'1et>ulllor. Many ffeq. ranges available.

NEWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATT RACTIVE CABINET

Fer I. ... then the cost of meny 10W unlt sl

Now. It>e populal Hamtronicf;· T iIIing eon-rt_
and heavy duly Linear Pow<e, Amp" ara available u
complet" unite in a"..CI....e. lShielded cabinets wil tl BNC
receptacles to' e~c;terand anten"" <:OIH>e(:t iQ(ls. Perfect
setup for versatile terreatlal and OSCAR operations! Just
rigtlt 101 phase 3! You eeve S30 when you buy complete
unit wiltl cabinel unde< ccet of indillldual itama- Run
~5 Well. Q(l VHF 01 30-40 Walle on UHF wittl one
inteorated unit! C81110l more detail&.

MODEL KIT

Conv&rlS any 2M excite. 10 p.ovlde the 10M signal
'eQuired to d..... abo¥e 220 01 435 MHz unite,

XVl-I 28·30 50-52
XV2-2 28-30 220-222
XV2... 28-30 144-146
XV2-5 28-29 (21-27 .• CBjI~I46(l_I"_"
XV2· 7 1« · 1.8 50-52

XV2 Wored end lested ••••. • . • . .• .•.• .• .• .•.• . S109.95

• Linea r Converte~ lor SSe. CWoFM. etc.
• A fraction of the price of o ther unils; no ne<td 10
~ S300 - $400!

• UM with any exciter; worl<a with ioput levels as
Iowu 1 mW.

• lJse low pOWer lap on e m l.. Of simple ,...;star
8l'1enualor pad l ifl$lructlons included).

• link OS<: with RX corwe rter fo. l"lnllCeive.

WIAEOand
TESTED

XV2/LPA2-45/Cabl (6, 2, o(220) 5199.95 5349,95
XV4/LPA4·30/CBbt (1or UHF) 5229.95~jiS3!!99.95

•



2822 North 32nd Street, #1 • Phoenix, Ari zona 85008 • Phone 602-956-9423

MEMO RY

2708
271 61251 6
2114/ 911 4
4027
2117/4116
2732-6

Desc r iption
IK x 8 Eprom
2K x 8 SV s ing le su pply
l K x 4 Stat i c
4K x I Dynamic Ram
16K x I Dynami c Ra m
32K Eprom

Price
1 5,00

9.99
5.00
2. 99
5.00

39. 95

HRF472
12. 5 voc, 27 MHz
4 ..... atts output , 10 dB ga i n
$1.69 each

CA RB IDE CIRCUIT BOARD DR ill BITS
f or PC B Boards
5 mix for $5.00

78H05 Same as 7805 but only t Amp ~

5 VOC 49, each or 10 / $3.00

J31 0 N~CHANNE L J- FET 450 MHz
Good for VHF IU HF Amp 1i f i e r ,
Osc i l l ato r and Mixers 3/$ 1.00

AMPHENOL COAX RELAY
26 VOC Co; 1 SPOT #360- 11892- 13
100 Watts Good up to 18 GHz
$1 9. 99 each

ATLAS CRY STAL FILTE RS FOR ATLAS
HAM GEAR

5.5 2 - 2.7 / 8
5.595 - 2. 7/ 8/U
5.6'+5 - 2 .7 /8
5.595 - . 500/ 4/ CW YOUR CHO ICE
5.595 2.7 UIB 112.99 each
5.595 - 2 .7/8 / L
5. 595 - 2.7 LSB
9.0 - USB /CW

$2.00
1. 60
5.50
2.99

MU RATA CE RAMI C FILTE RS
SFO 4550 455 KHz
SFB 4550 455 KHz
CFH 455E 455 KHz
SFE 10. 7 HA 10.7 HHz

60 .00
3.25
9.99
9.99

9.99
6 .99

25. 00
4. 99
5.00
5.00
5.00

10 .99
8.99
9.99

ZZ. 50
22.50
3.99
6.99
6.99
4 .99
5. 99
8.99
3.00
5.99

60 .00
8 Bit Mi crocompute r wi th
prog rammab le/ e rasab le EP ROM
6 Bi t D/ A

Microproce s sor
PIA
CRT Cont ro l le r
AC IA
ISOA
Mi croproces sor
Mi croproces sor
Mi croproces sor
Mi croproces sor
P10
S 10/0
S lOl l
8 Bit in put / out put part
Commun ica t ion Inter face
UART
Four Bi t Microproce ssor
PSAT
OM Controll er
64 x 4 FIFO
Cloc k wit h a la rm

C. P. V. ' s. Etc.

HC1408L / 6
COH2502
CO H2601

HC6800P
HC68B21P
Hc6845P
Hc6850P
HC6852P
8008- 1
8080A
Z80A
z80
Z80A
z80
Z80
82 12
8251
TR160Z/AY5- 10 13
TMS IOOONl
PTI 48 2B
8257
3341
HH531 6/F381 7
8741
8748

CRYSTAL FILTERS
TyeO 00 1- 19880 Same as 21 94F
10.7 MHz narrow band
3 dB bandw idth 15 KHz mi n .
20 dB bandwidth 60 KHz mi n .
40 dB bandw idth 150 KH z mi n.
Ultimate 50 dB i nse rt ion los s
Ri pp le I dB max . Ct. 0+ / -5 pf

53 .99 e ach

1 dB max .
3600 Ohms

NEW TRAN SFORMERS
F-1 8X 6 . 3 VCT ~ 6 Amps
F-46x 24 V ~ I Amp
F-41 X 25 .2 VCT ~ 2 Amps
p-8380 10 VCT @ 3 Amps
P-8604 20 VCT ~ I Amp
F-8130 12.6 VC T ~ 2 Amps
K-32B 28 VCT ~ 100 HA
E30554 Oua I 17V q;; I Amp~e~a,-._~"zw~

MRF454, same as MRF 458 12. 5
80 Wa t ts out put , 12 dB gain

voc, 3- 30 MHz
$17.95 each

NO ORDERS UNDE R $10

EIHAC FINGER STO CK
36 in. long x ! in.

HY-302
$4 . 99 each
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2822 North 32nd Street, #1 • Phoenix, Arizona 85008 • Phone 602-956-9423

TO-3 TRANSISTOR SOCKETS
Phenoli c type 6/$1. 00

PARTS
$ 3.99

1.29
1.00
4.99
19.99

UHF /VHF RF POwER TRANSI STORS
CD2867/2N6439
60 Watts output
Reg . Pri ce $45.77
SALE PRI CE $1 9. 99

Bogner down converter, industrial version. 1
year guarantee $225.00

CONTINUOUS TONE BU22ERS
12 VDC $2.00 each

110 VAC HUFFIN FANS
New $11. 95 Used $5.95

1900 MHz to 2500 MHz DOWNCONVERTERS
Intended f or ama teur radio use
Tunabl e f rom channe l 2 t hru 6
34 dB ga i n 2. 5 - 3 dB noise
Warranty for 6 mon t hs
Model HMR II with dish antenna
Complete Receiver and Power Supply
$225.00 (does not include coax)
4 foot Vagi antenna onl y
$3 9.99
Downconverter Ki t - PCB and parts
$69. 95
Power Suppl y Ki t - Box, PCB and parts
$49. 99
Downconverter assembled
$79. 99
Power Supply assembled
$59.99
Compl ete Ki t with Vagi antenna
$1 09. 99
REPLACEMENT
MRF901
"BDIOI
. 001 Chip Caps
Power suppl y PCB
Oownconverter PCB

PL-2 59 TERMINATION 52 Ohm 5 Watts
$\.50 each

86 PIN MOTOROLA BUS EDGE CONNECTORS
Gold plated contacts
Dual 43 / 86 pin .156 spacing
Solder ta il for PCB $3.00 each

$ 5. 00
6.00
6.00
5 .00
4 . 00
4.69

29. 99
45 .00
69 . 00

109. 99
100.00
100.00
300.00

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

$ I .00
.79

14. 30
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

TUBES
6KD6
6LQ6/6JE6
6MJ6/6LQ6/6JE6C
6LF6/6HH6
12BY7A
2E26
4x 150A
4CX 250B
4CX250R
4CX300A
4CX350A/ 8321
4CX 350F/ J/8904
4Cx 1500B/ 8660
811A
63 60
6939
6146
6146A
61468/8298
6146w
6550A
8908
8950
4-400A
4-400C
572B/T160L
7289
3- 1000Z
)- 5002

BFW92A
BFW92
HHCH91 3
t1MCM2 222
HHCM23 69
HHCM2484
MMCM3960A
HWA110
HWA120
MWA 130
/1WA2Ia
MWA22D
MWA230
HWA31 0
HWA320
"WA3)O

$P.O.R.
19.47
8 . 7J

10.20
2 . 13

10.00
14. 62
28. 87
28. 87
6 . 25

12.20
I I .33
20. 65
27.45
38.25
38.25
38.25
38.25

8 .37
8 .87

10. 61
10. 61
11 .00
II. 77
15. 00
13.72
21 . 83
2 I . 83
14. 08
14. 08
2.50
3 .00
2. 90
2 . 25

10. 00
3.00

20 .40
. 93

2.00
3.00

26. 87
3 .99
9.41
3.00
4 . 29

II . 73
1. 39
1.00
I .25
I .50

MRF203
MRF216
MRF221
MRF226
MRF227
MRF238
MRF240
MRF245
MRF247
MRF262
MRF314
MRF406
MRF412
MRF42 1
MRF422A
MRF422
MRF 428
MRF 428A
MRF426
MRF426A
MRF449
MRF449A
MRF450
MRF450A
MRF 452
" RF453
MRF454
MRF454A
MRF 455
"RF455A
"RF472
MRF474
MRF475
MRF476
MRF 477
MRF485
HRF 492
HRF502
MRF604
HRF 629
HRF648
MRF901
MRF 902
MRF904
MRF911
MRF 51 76
HRF 8004
BFR90
BFR91
BFR96

NO ORDERS UNDER $1 0
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2822 North 32nd Street, #1 • Phoenix, Arizona 85008 • Phone 602-956-9423 ~"

NEW & USE D BCD SWITCHES
3 swit ch wi th end plat e s
New $8. 99
Us ed $6. 95

NO ORDERS UNOER $10

ORDE RING I NSTRUCTIONS
Chec k, money o rde r , o r c redit ca rds

welcome. (Mastercharge and VI SA on ly)
No personal chec ks o r certi fi ed pe rsona l
c hecks for fo re ign cou nt rys accepted .
Mone y o rde r or cashiers check in U.S.
fund s on ly . Le t ters o f c red it a re not
acceptabl e.

Minimum shipping by UPS i s $2 .35 wi th
insurance. Pl ease allow extra sh ipping
cha rges for heavy o r long Items .

Al l pa rts returned due to customer error
wi ll be subject to a 15% res toc k cha rge.

If we are out o f an it em o rde red , we
will try to repl ace it with an equ a l o r
be t ter part unl ess you specify no t to ,
o r we will bac k order the it em, o r
re fund you r money .

PRICES ARE SUBJEC T TO CHANG E WI THOUT
NOTICE. Prices superseade a l l previous ly
pUblished. Some items of f8r ed a re
limi ted to small quantities and a re
s ubject to pri or sal e.

We now have a toll free number but
we as k that i t be used for CHARGE ORDERS
ONLY. I f you have an y quest ions please
us e our other number. We ar e open f rom
8 :00 a. m. - 5:00 p.m. Monday thru Saturday.

Our to l l f ree number for o rde rs only
Is 800-5 28- )6 11.

NEW ROT RON BISCUIT FANS
Model Bl2A1 11 5 VAC
j12.99 each

NE555V TIHERS
39( e ach o r 10/$3.00

4N26

ME DI UM LE Dl s
Red 6/$ 1.00
Green 6/S I.00

WATCH CRYSTALS
$3. 00 each

8/$ 1.00
6/$1.00
6/$1.00
6/$1.00
6/ j 1.00

NEW 2 inch ROUND SPEAKERS
100 Ohm co i I 99( each

NEW G.E. OPTO COUPLERS
69¢ each or 10/S5.00

MICRO-HINI
32.768 Hz

PLASTIC TO-3 SOC KETS 4/$1.00

Red
Clear
Yell ow
Green
Amb e r

JUMBO LED' s

VAC

S3 .99 each
5 .99 each
3.99 each
3. 99 each
5. 00 each
5. 99 each

$28. 00
38.00
22.99
40.00

2.00
5. 00
1. 10
7.00

10.48

TORIN TA700 FANS NEW
Model A30340
230 VAC @ .78 Amps
Will also work on 11 5
S29. 99 each

DOO R KNOB CA PS
470 pf @ 15 KV
Dual 500 pf @ 15 KV
680 pf ~ 6 KV
800 pf@ 15KV
1000 pf ~ 20 KV
2700 pf @ 40 KV

HEPI 70 1000 PIV
2. 5 Amp s 25e e ach o r
100/j I5. 00

NEW OUAL COLON LEO
6ge each o r
10/$5.00

HIGH VOLTAGE CAPS
420 HFD ~ 400 VDC OR
600 MfO ~ 400 VDC 
$6. 99 each

2N6097
2N61 66
2N6368
2N6439
A210 /HRF51 7
BLY38
40280/2N4427
40281 /2N3920
40282/2N3927

$ 2.50
3.60

15.00
4. 60
8.00
1.57
5.00
1.00
2.50
4.00

10.00
2.00

25.00
3.00

10 .00
1.60
1. 10
7.00
I .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
II .00
13.00
14.00
11 .00
20. 00

2N2857JAN
2N2949
2N2947
2N2950
2N3375
2N3553
2N381 8
2N3866
2N3866JAN
2N3866JANTX
2N3925
2N3948
2N3950
2N3959
2N3960JANTX
2N4072
2N4427
2N4429
2N 4877
2N4959
2N4976
2N5070
2N5071
2N5108
2N5109
2N5 179
2N5583
2N5589
2N5590
2N5591
2N5635
2N5636
2N5637
2N5641
2N5643
2N5645
2N5842
2N5849
2N5942
2N5946
2N5862
2N6080
2N6081
2N6082
2N6083
2N6084
2N6095
2N6096
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OPERATIONAL FEATURES
IN STANT FINGERTIP TUNING wllh the cercutatot-tvpe key board
enab les the o perator 10 have Inst an t acc ess to any frequency in
the lW, MW . SW, and FM banos. And the LC D di gital frequency
d isp lay contnms the exac t, dri l t· l ree si gnal bemq received,
AUTOMATIC SCA NN ING of the above banes. Continuous
scannmg o f any oesuec portion of lhe ba nd is achieved by
settmq the "Lj" and ·' L2•• key s ro eetme the range to ee scanned.
The scanner can slop automaneattv on strong signals. or It can
be done manuatty . MANUAL SEARCH is similar 10 the manual
scan e-cce and is useful for qUick signal searc tnnq. The " UP"
and " DOW N" keys let the tuner se arc h for you. The " FAST" key
inc reases lhe search rate for faster signal detection MEMORY
PRESETS. Six memory keys ho ld desired stanons for inslanl
one·key tuning m any mode lAM, SSBiCW. and FM l. and also. lhe
·'L ,'· and ··L2•• keys can give you two more memory slots when
not used fl)r scanning OTH ER FEATURES: l ocal, normal, OX
sensi livi l y selector l or AM , SSBlCW compensalor: 90 min. sleep
umee: AM AnI , Adjust ,

o

$29995 plu s
$5 .00
shipping

@)
F SSB/CW Compensator

G Execute Bar

H Manual Tuning Buttons

I Scan Button

J High/Low Limit Buttons

only

A Enter Butt on
B Signal Strength

Indicator
C Liquid Crys tal Display
D Memory Preset Buttons
E Antenna Ad jus tm ent

Dial

A WHOLE NEW BREED OF RADIO IS HERE NOW ! No o ther
short wave receiver com bines so many advanced tea tures lor
both ope rating convenience and high per formance as does the
new Sony IC F·2Q01. Once you hav e opera ted this e~clhng new
rad io. vc u'u be spoiled torever ! Di rect access l uning eliminates
con vent ional luning knobs and d ials With a convenien t digi tal
keyboard and liqUid C rys tal Display f l CDl l or accurate t recoen
cy readout 10 With in 1 KHz. Instant fmgert lp tuning, up to 8
memory prese ts. and continuous scanning featu res make the
ICF·200 1 the ultimate in convenience.

Compare the following features agai ns t any receiver currentl y
ava i lable and you wi tt have to agree thaI the Sony ICF 2001 is the
best value in shortwave receivers today,

DUAL Pll SYNTH ESIZER CIRCU ITRY covers entire 150 KHz 10
29999 MHz eaoc. PLL , ci rCUlI has 100 KHz step while PLl2
handles 1 KHz step, bo lh o f which are controlled by separate
Quartz crystal osc i llators lor precise. no-cntt tumng, DUAL CON·
VERSION SUPERHETERODYNE circuitry assures super ior AM
recept ion and high Im age re jection Charac teristics. The 10 7 M Hz
IF 01 the FM band is u tili zed as the 2nd IF o lthe AM band A new
lype 01 crys tal titter made espec iall y for mrs purpose realizes
clearer receplion than commonly usee ceramic litters. ALL FET
FRONT END lor h igh sensl ti vl ly and inte rference rejectionto ter
modulat ion, cro ss modulation. and spurious Interference are et
fectively rejected. FET RF AMP contri bu tes to su perior image re
jection, high sensi tivity, and good signal to noise ratio. Both
st rong and w eak sta tions are received w ith minimal distortion

Revolutionary
Instant Access Digital
Shortwave Scanner

• Continuous Scann ing 01 LW, MW, SW, & FM Bands
• Instant Fingertip Tuning-No More Knobs !
. 6 Memories for Any Mode (A M,SS B/CW, & FM)
• Dual PLL Frequency Synthesized-No Drift !

EXTENDED SPECTRUM CONTINUOUS TUN ING

SPE CIFICATION S
CIRCUIT SYSTEM: Fm Superheterodyne: AM Dual conversion
eocemete-ccsoe. SIGNAL CIRCUITRY: 4 ICs, 11 FEr's. 23
Tra nsistors. 16 Diodes. AU XiliARY CIRCUITRY: 5 IC 's. 1 LSI . 5
LED's, 25 Tra nsistors . 9 DIodes FREOUENCY RANGE: FM
76- t08 MHz, AM t50-29,999 KHz. INTERMEDIATE FREQUENCY :
FM 10.7 MHz,: AM l s166.35 M Hz., 2nd 10.7 M Hz, ANTEUNAS: FM
telescopic, ext ant. terminal , AM telescopic. txnttin Iemte bar,
eXI . ant. terminal. POWfR: 4,5 VOC/l20 VAC DIMENSIONS: 12 '1.
M'l X 2 '10 lH) X 6 1i" ~ O l_ WEIGHT: 3 lb. 15 oz . 11 .8 kg)
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BRAND NEW!
NE555V
3/$1.25
10/$3.30

IIC/o CII,
UJ_I °LI I_I

oIgilal Research Exclusive
4 DIGIT FLUORESCENT

CLOCK MODULE

$4.95

Super H igh Input Impedance ( 10" OHM S) - High Frequency
Respo nse. TO 4 MHZ , Large DC Vollage Gain 106 De _ New
Genllfation Op ·AMP wilh Vaslly Superto r Features'

LF3S6BH • 1~ 01'" 31$2.00 By National

A super fantastic car clock module, or desk ::~. ~
clock. Four bright, blue-green digits .33 ::~
inches tal l and very pleasing to the eye.

FEATURES,
CMOS - 3MA Max . Current
Disp lay can be dimmed
D isplay Off, but clock continues to count
Crystal cont rolled accuracy
Small physical size 2% x 2 x 5/8
On-Board hours and minute set switches

All you need to make this exceptional time ..
piece work is + 12VDC.

12 Hour Model- $5.95 or 3/$15.00
24 Hour Model- $6.95 or 3/$18.00 -

REPEAT OF A SELL-OUT ~ :::•
4558 - Dual 741 in 8 Pin Mini D ip ::::

4 for $1.20 ::."
JFET OP AMP

TERMS: Add soc postage. * e PIIYb.lance Orders unc:le< $1!) . <Jd
7St r..ndhng NO CO 0 We K UOI VIN, Mnt...c~rge and

6/$1 .25

PUSH BUTTON
SWITCH

Normally C losed

5/$1.19
P"'ect 10f D lfnme..,
ColOI' Orglna, etc.
PC LEADS

$8.50

MICROWAVE DIODE
For Down Converters

5082 - 2835 $1.50 or 5 For $6.00
LAB·BENCH VARIABLE $12.00 KIT RCA SENSITIVE

POWER SUPPLY KIT SUPER SAU GATE TRIAC
5 to 20 VDC at 1 AM P . Short ci rcuit TO-5 C....SE. HOUSE '40531
protected by curren t lim it . Uses Ie ALSO SAME AS 123OOD. 1- ---,=-="'=-=-==-=-- - ---,:::-- - -;--;-- - -

2.5 AMPS 400 PIVregu lato r and 10 A M P power
Darlingto n. Very good regulat ion and
low ripple. Kit includes PC Board , al l
parts. large heatsmk and shielded
transformer. 50 M V. T YP. Regulat ion.

GOLD WIRE WRAP SOCKETS
•. Fit panel above. Not gold inlay as sold by
• others. Super 3 level gold wire wrap.

14 Pin - 10/$3.95 25/$8.75
16 Pin -10/$4.95 25/$11.25

AUGAT
Wi re wrap prototyping board. Board measures 17lh by 11'h
double sided 1/ 16 inch glass epoxy. Si lk screened top and
bcttc m with all pins numbered on wrap side. Board
accommodates 2 - 24 Pin and 326 - 14 or 16 Pin I.C.'s. Separate

- v.e.c.and Ground Pin above each I.C. IV.e.C.and Ground ere not
dedicated, therefore. you may use 16 , 14,8 Pin Dips.) A ll inner
sleeves gold plated as are the two dual 86 Pin edge connecto rs.
Very limited stock so please o rder NOW. DRe's pr ice $19.95.

All boards guaran teed and ready for immediate shipment. Augat
#8136-LG761-TG .

Blank board (same as above) wi th v.e.c., ground plane, edge
connectors, no wire wrap pins. Insert your own wire wrap
sockets.

•
•

•••
•••

••

••
••

•••

•••

••

••••

SUPER CUSTOM IC #17564-4
;;~_ Has a C·MOS osc illator, Decade Counter Decoder!
I Driver. AI the push of a button w ill flash a LED24 times.

•. At the end o f which it will disp lay the number o f t imes it
has gone through the cycle, up to 99. Variable speed
putses . Pen ect for timing , FULL DATA - $1.00

••••1;:..
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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 _ h'9 " p<'t1o<m . nce F .
Inl m,•••,1' T."nlm."" ""bl"
"'\l nal " 0 10 :lOCI . " . d , w,'"" .C"O·
loO n" . ull 'o qua "ty Dy mean l 0 1 ,t,
Du,lt ,n " '..et,.., m.. .. +( ,t ,neluoe.
C. ... m,. ... on-.>Il SW'le n. • nt"nn.
bo""•• ' ''d 'up<'r ' '''!fue l,on' TnlS
IS , ..... . ,""', u no! •••,I. " le

$24.95
$ 29 .9 5
$29.95
$29.95

CLOCK KITS -=
v...... oIcll ..... ~.... . 0... ' .OOO $of<!", 0.19 ~
.,. _ 0 1 """ " "0 eflod 0 """ JOU,. _ r
T ry your hand al buildIng tne tmes t loo~ing clock on the
m arket lis sann itn,sh ano d Ized alu m inum case looks g re at
an ywhere . w h Ile 51 . 4 " L EO dlg,ls p rOYll:le a h.ghly readable
dIsplay ThIS IS a com plete k ' l . no e xtras needed. and u only
ree es ' · 2 "'ours to assem b le Your cnoce 01 case COlors
sllve. , g Old , blaCk (spec, ly )
Clock k,t , 12/2 4 hour. DC-5
ClOCk with 10 rnm 10 t,me r, 12/24 ho ur . DC· 10
Alarm clocl< . 12 hour only. DC-a
12v DC car ClOCk, DC -]

For w,re<! and tested ctoces add $1 0 00 10 10. 11 pnce
SPECIFY 12 OR 24 HOUR FQflMAT

s"per 51."Ih
"" uper ...n',I.... amoh ·
..... wh ,ch w,'1poe_ up a
po <IrOp at 15 _ , Gf_
100" """""0AA9 l>al>y'l
t'OOI'I'I Of as Qf!f"eI"al PU'.
POMI .m(lI,..... Full 2 ....
rms OUlpul r,""" on 6 to
15 wolt,. u",", 8-45 Ohm_....,
CofToplete . ~ 8hI-9

SSM

Lfll Ill.n., KII
" g ' ..al Itl~I 'on gel ·
Ie;- wh oc h I t,......,."
II-.... 2 jUmbO LEOs
Use 10< name I:>adges
b utton I wlf n ln \l
PiI"'" Iog"ll. a nythIng'
Run' on 3 10 15 wolt,

Complel.. . '1 BL·l
12.'5

w_ Of ~ .

e-wm .... TV 10 _ ~'" s.-
...... ,.-.__ <" . _, A.- .... !>
,~V .,:<"',..... ''''_''Qn OI Beo' uM O"
' "0 "'o" e" Co"',"O" • •, VD· ' t r.t'!

CPO-I
Ru.... on 3·12 VdC I .. . n OUI I ,,"'Z <100<1 to< CPO
A.. ,m Aull'O OSC'".,''' Com p,",l" • •, 12."

Color O rg. "

See mus,c come
a live ' 3 d' lfe renl
hg hls H,ck" , ..... ,m
mus,c One hght
each 'or. 1'1 '91'1 .
m,,'-range a nCl
lows Each InClI 
vld"a tly a d l" $!
a ble an d drive s up
10 300 W ru ns o n
110VAC

Com plele _,,

"'L· I....114."
11,95

rr,o-J K'l
r "'-3 W >r t<l . no T.. ,ed

FM
MINI
MIKE

FM-2 . ,1 S4.95

Fill Wi...... llIik. KII

T••nsm'" up 10 300' 10
. ny r b'OI<lc.st r.·
d'o ny ty pe 0 1

H ..... _ . "'!I ."'l9O'd ..... « c...... . ylO <:10< ' .. ""'~ .. . . ...0 '0...- ....
....... 00<' '"'0.' ..... '. C""'_ .._ - "'" 0<'" _ J 1... ...,_ ,..... ....,... '. -..... 0>I<>l0,,, _'" _ .,.,h"'-OC "'._«,.".", _ .. • "'" of • ""9"', ._ P......., _, e-.. '" •
..M 10ft.... ......'_ _ <0.. .._~ c." ....,,'""'-d , dol ' ... "' ......., 1 _
, .... ChO>C.O' .., ~,IC . O<_ CO... '_·.. ,

DC·) '., '1 '"" " ,,,, ,,,. , 1:12»
DC·) ..".d .M,..,"" 1:1. »

Car Clock
Th. U~_KIT. on.y 5 oolda ' c on nec lion.

Tona O.codar ~-
" compl..le Ion.. deco' Yi!
dfn on • , .ng l.. PC
oo.o.d Fe a tu' " 400·
5000 HZ a<llustaD~~
rl"9" V" 20 h"" poI wOlll9" ,~u·

"'''''' 561 IC U....ul .'" loucn·
lone DU'.I d.. ' @'CIIO" r s " "'e
Ca n ""0t>e u.eo as a st . ble to"..
enCOde' Run. o n 5 10 12 vo lt.
Com plele . ,1 TO· l 15.'5

Whi. per Lig ht Kit

An ,n l... e s llng .,1. small m ,. e
p Icks up sound. a nd c o n...n.
Ihem 10 IIl1h l The louder Ihe
sound. me b"lIh!e. tee IIl1 hl
Includes m,_e conuol. up 10
300 W .uns on ItO VAC

Co m p le le kIt. WL· t
$6 ,95

~
m,k.. Run, on 3 10 9V Type r"' ·2
nn adO"" seos"..e m,• • p ...amp
•laqe

r"' ·l." n .ts

. 'n ...', ...".." .

$59.95
$••.95

$ .50 e a .
$ 1.00 ••.

w.redteeteo PS-1B
KIt. PS -18

600 MH, It-'':.,
PRESCALER -.:. c-

Extend the ra nge 01 your
counte r 10 600 MH l WO. k S
w llh a ll counters Less man
1SO mv S","sl lIvl l y spec,ly·
10 o r - 100

1812 SUMI
1815 51.00
1~ S12!o
1912 un
19'5 11.:lS

_ To -n ttoa' _.
r-......". e...... •... .. 01
.O·no ...., s.. .. I "''' 01

-.. S<oppIy Kil

Comp..... I"pl" '109u1.'eCl _ '"
J.u9ply P''''''''''' ••"._ 610 " ""', at
200 m••nd '5 at 1......p EK e""""' 101eI
. ogUla'<o", good 1,,,..,"9 . "d . m. "
" , .. L.... ".nllo<m.os ' 8Qu"•• 6 3 v
,. 1 " . nd N VCT
Co mo'. '" . " ps·31T " .95

lIndaf D Co. Clod
·11. __ · ~ _,__....
__ 0 _ .._ _..._-.. __.--
---~_.._......_ .-,._-
PC " , ," ~'. " '.. . .. u, .. ."
"" •• , ~m ".",.. " WI

• • • 1 00 00 . ... "", T..,

$2'9 ,95
539,95

8 t·FETLI 01. ' · o.'eclpnlo< l""1.' compal'_.l>ul500 .000 "'£G
"'OU" 'u".,. lOw 50 pa '''P<'! ""..""I 10.. PO_ d•• '"
§G to. _, " .00 10.... 12.00

octo rscrators . .N28 t ype
Op lo Ref lectors · PholO d,ode • LED

" . " ._.-•.- ,... _ ... _ .... . sc" .........·.""'·.... ..__._--' _...... ... -""-.,"'-,- ---._, ..--,_ _,_..,- " ~-,-""'._.OL._ · sc· """ __ ·_ . __ ' _ .'"
.. , _,_.. . _ . .. .. lJ> _ ~."' _" . ..

-" ..,. '--_ ,..-.. .. ' , oro ••, ._ ..., ~ ... ....."
' o~..c ""''''''
Po~., ""p''''
• f ... ""'_.. . "

c_.. Ala' ''' Clock
Th. CIoc> ma , '\101 ,' .11 6 · 5 '· LEOs
1221 "au, __~. 2' "Du••,••m •
yea' cal"",O.' b .tt ... y b.C>Ub .no
loIS mo'.. Tn. ' U p'" 1001 ch,p "
u•.., S". 5. 402 1,,e'''' Comp'.....
' " in . ca •• Inot ... '..~ ' e l
DC·9 SUIS

....... -. eos __._ oooco.o "'_""_ _ '''''COI _ ..,.., 710 ...
"" """ __'" Ie ...... 00-1....., , " .

Audio
p ...K . ler
"'a_ e h Igh , e""lu llon a ud",
measu.m.. nts g,eal lor m u" c a l
Inst ' umenl lunIng, PL Io n... etc
Mu Ulp lle s a ud 'o UP In l. e Qu e nc "
sejectebre . 10 o • • 100, g,ve . 0 1
HZ .""",Iul lo n w,' h 1 sec gate
I,me' HIgh sen,,!IV I!, 0125 m. , 1
meg fnpu l Z and bu,lt · ,n t ,lteflng
g l""" lI' ea l pe.to,ma nce Run.
o n 9V llattery. a ll C MO S
P S-2 . ,'
P S-2 ..."ell

30 Walt 2 mt. PWR AMP

50mple C lass C power amp teetures 8 l ,ml'Sccwe gaon 1 W m
lor 8 out. 2 W In lo r 15 oul. ' W In lor 30 out Max outp u t of 35 W
mcrecnbre valul'. complele WIth all parts , less case and T-R relay
PA·1, 30 W p wr amp kil $22.95
TR-1. RF sensed T · R relay k it 6 .95

... Ar .23I " onl ,. 1<)' a . use<! ,n b"-l
8 · IGelb ga.n '50 mn, Sll ."

RF actuated relay senses RF
(l W) and closes OPOT relay

Fo. RF sensed T·R relay
TR-1 Kit $6.9 5

1e"'G S125
1i ...O Sl .n
nJ S50
309" Sl IS1_ Sl .00

SltMkT _
.."'. I>'«y' PC" '" ~. ,.~ , - .

...".. . '0 '.- G..., '0< ,"""", ~I DO

su o
55.00
55.00

".n .".

0'•• C' U M,e
0' 'ow0'" ...- 1' ", .•• " 1' •.,,, '.. ...'.""' .. ..........'.... ..'.

....n' RG·IU Coa .
lG It. I", Sl ,OO

C'Y"'"
J 519545 "'Oil
10 iXXlOO "'I1Z
5 248llOO "'HZ

CII•• tnlC tF FIII_
"' ,nl ce ' amlC 111te;-, 1 _11'
B,W. 455 k l1' $1 .50 ...

' 1.' 0

Solid SII'. B.......
om." t>"" .. .""." ee 09 'Oy~
""' ..... oro ~ · '1.1I<" ' G-lO ..... ln
cO'"' ,'''... SI II

.v." .._, c.....
.. 'c. ~"" "" c"PO • '0< " eo
.. A.-.G_. .. ... ".

Si...n Kit
P. ocluees upwl'd a M ClO..n w• •d
w.,1 c n••"c I" " II'c O • • poI oe.
SI r.... 5 W pe• ••"">0 o ulpul. run.
on 3-15 vo ll' use. 3·45 ohm
SpM• • '
Com pl.. l .. . ,! SM·3 S2.9S

III Hl _....
Q_ .. ,,'woc ,_.-,,'-0'--.........'.. .. ....... .~. ...

...C 0u,,1
p"",,, You n' w" n L.....

4iSl .00

",UMI"uM
I-""','~,""" ' .........._ ..
'10 ' , . ' .

OCI ' . " _ .. . ' •

'-__ "' 7.'OlI JO "'"_~.. _ ... . 1 _ _ ._ .
M _ _ H '.

bc-oec_ _
'~.II< '"PUl l>''''' ·9"'" .. 1O....
' 9 .~, p."""".. ·1~ .~c ~ ) , ,,,. 1U .

Lt<I. . you. cno'ee . p,..... ' p<'c, ly
I,4,n, ReCI. Jumoo R<Id, t1I9" Inl"""ly RIIJd , U'"m"'.'Df AeCl 1/11
"' ,n, Y.'lo.. Jum!>D V. llow. Jum!>D G'een '111

Co.. Connec:tor
C ha.I'S moun'

BNC type $1.00

"'" ;.0 ' ''''' ' ''''' It eo
" ;.01",,, 1 1 M

c.., 1Ihc............

sm." 1 - d , ' .. ',' "'''' .
coy" " m•• • "rllodge S,15

.- ....... .. ,_.. _c.-._'.......
~ -..... _ OHC· ,_ _
...... .... ... ' 1. . .. ... '., ... , U ..

Mad Bilite. KII

"'B-1 ,,~

P.Odue... ~ouo ea' "'au' ''"9 aM
. " enl'M gell,ng .....n I, , ouno
C. n ' upply up 10 15 lh 0'
Obno .>OUlI . ,JdKl Il ..... 001 6·15 VDC

Sockall
1011200
10112.00
1GIU 00

111200
1112.00
)11 2.00

25 AMP
100Y Brrdge
$1 .50 • • ch

MIni- Bridge 50Y
tAMP

2 for $1 .00

TTl
74S00 • ..
74" •..
7415 •.~

"'" ·~14196 SI .J '

SPECIAL

8 P,n
a Pin
18 P,n
24 P,n
28 P,n

"."0_.
5 I V Z.." • • 21I1S1 ,00
IN91 4 Type §GIS1 ,00
IKV 2Amp I IS1 ,00
lOOV l "'--mp 15111 ,00

FERRITE BEADS...._-_. " " .._-- '".'.

PARTS PARADE

LINEAR

IC SPECIALS

TRAN SISTO RS

U_ ........ T_ K"

P, ,,,,on ' ..... Pa"" pen. anoel PC
!>D. 'd 'IIQU"eCl 10 p' ""o". l OU'C"
01 P' ''C'' 'O" l.m," \! a M 1'''''''
gen" , . I'o" U..., 555 t.m.., IC .no
,nc'ud...... n\l" ot p••1S 10' mos,

"m,n\l " "'''"
UT·5 M" IS ."

REA DOUTS
' ..0 ... . CC I ' "
...ell.,,,, .. I"C. , .
M. " " -'''O D CA ' .
" "to' ..·c . I .

...,..,. " c·, '''I,•...".,. c., " ,I' ..___e·. ''"'11 ......'._ c· , ,.,..•
-....n c· , H'. t---::-:::=---i:':':~==-!';;O,;;;==-':::::'i-::::::=~;;;;~~:::::::::-I_ - c·, ...,.
_ c·, ..~' . L_--'-=";;;O'''''''''''''''- - -T-'--";;;-,;ii";;,,,,C;'---1...."'__ . , .. I...., _ "'u._r _"I'.
••~.. , .. ""p _ " ,.
..... ' Ol'.-_ I ..
_ ,.,. . _ , . . '"'1.1 "
_ .. , _ •• • '"'1.1"- .-_ ...... o-R.

.'."'",..,.',,,
",e
,~...
~.

."."."
~..,,,•,.e-
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Save on
Scanners!
NEWRebates!

Communications Electron ics: the
world's largest distributor of radio scan
ners, celebrates Father's Day early w ith
big savings on Beareat scanners. Elec tra
Company, the manufacturers of Bearcat
scanners is offeri ng consumer rebates
on their great li ne of scanners, when pur
chased between April 1 and May 15, 198 1.

With a scanner, you can mc nrtcr the e xert
iog two-way radio conversa tions of police
and lire departments, intelligence agenc ies,
mobile te lephones, energy/oi l exp lo ration
crews, and more. Some scanners can even
monitor aircraft transmissions! You can ac
tually hear the news before it's news. 1/ you
do not own a scanner yourself, now's the
lime to buy your scanner l ro m Communica
t ions Electron ics. Choose the scanner
that's rig ht fo r you, t hen call our 10'''''00
number 10 place your order with your visa or
Master Charge.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse faci lities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and mil itary instal
lations. Almost all items are tn stock for
qu ick shipment, so jf you're a person wh o
prefers lact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE'

NEW! Bearcart350
The Ultlm.r. Synfh••/zed Sc."n.~1

Allow 120-240 days for delivery alter receip t o f
order due /0 the high demand for this product.
list o ce $599.95/C E p rice $419 .00
.....nd, SO Ch.""., • Alpll....Num. rlc • N<r
c"..t.' . c . n " .,. • All AI~c~.ff.nd Public
..,.."Ic. "-nd •.• Prlorl tr Cllenne' • AC!DC
Bands: 3lr50. 118· I 36 AM. 144- 174. 4 2 1-5 12 MHz.
The new sea-cer 350 in troduces an incredible
breakthrough in synthesized scanning: Alpha
Numeric Display. Push a bUllon-and the Vacuum
FluOfescent Display switches from ~numericfl to
word descriptions of what'S being monitored. 50
channe ls in 5 banks. Plus. Auto & Manual Search,
Search oeecnco. Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout, AutomaticSquelch. Non-votatue
M emory. Reserve your Bearcal 350 tod ay!

Bearcat" 300
l eI pnce 5S4995/CE ponc. 1349.00/.25.00 r.bIole
Your Iin.l cosl ls . lo w $324.00
.....n d , 50 CII.n".1 • S.,.."ic. S . ereh • N<r
c",.te' .ca"n.,. • All AI~c~a" . nd Public
S .,.."lc. ban d•• • P~lo~lry Ch.nn.1 • AC/DC
Bands· 32-50, 1 18·1 3 6 A M. 14 4-1 74. 42 1'512 MHz,
The Bearcat 300 is Ihe most advanced automat-e
scanning radio that has ever been offered to the
puDlic. The Bearcal 300 uses a brighl green uuo
eeecent digital display, so ifs ideal lor mobile
applicalions. The Beareal 300 now has these added
leatures: Service Search, Display Intensity Control,
Hold Search and Resume Searc h keys. Separate
Band ke ys to cermutcck-rrvroce-our 01any band fo r
more effiCient service search.

N E W! Bearcat'" 350

FREE Bearcat" Rebate Offer
Gel a coupon good lOf a S25 rebale when you j)Ufchls.a a
Beareal 300. 250. 220 Of 210Xl : S20 rebale on model 160:
S\O febale on model Four·SIX fhin scan and S5 rebate on
tP\e 8earC411 5, f o get your r" bal •. mail th,scoupon w,th your
origin" dsled "",Ies ,ec";pl snd lhe 8N",al model number
from theart"" to EleCtra You11 r_you._te on lou,
to so.. _~s. 00.,.. v..id onIJ on PUrcI\NetI made betwen
AQnI 1. 1981 snd May 15. 1981. ...., r_ests must be
POSl ....f~e<I by May 30. 1981. Limll d on" rebate per
househOld. Coupon must accompany all rebate 'eQueslS
and may not be rep'oduced, Oller good only in the U,S.A.
Void w!>e 'e laxedor pro/liMed bylaw. Rn e llers. companies.
clubs and o,gani..toona--both ",olit snd n""-"'01'....re nOl
eligible 10< rebat... Employ_ 01Electr. Company. lhe"
8dverI ng aoenc_ dlSlnbulora and teta'...... d BHrcar
SCan re also not eligible lor <ebat. Pleasebe ..... to
aend in 11\8 oon-ect .lTIOUnl lor 'fOUl' acsn....... Pay the bled
CE pnee in IhlS ad- 00 nOf dotducl tbe reboote amounlaonce
YOU' rebool" will be senl dorectly 10 yOU lrom Electr.. Orde<s
received Wi th inau/!'Clanl paymenlS 10',11 tIOt be processed
and Will be relurned,

Bearcat" 250
list prica S429 .95/CE pric. 1279.001S25.00 ,. bIol .
Y_r Iinal COlli I. a low S2S<t.00
5 0 Cha"n.'• • C",.'a"a •• • "',c:-ha .
"o~••• R.ca"• • Digital c:-Ioc:-k • AC/DC
Priority Ch."n.' • :J-Sand • Cou"t F..tll~••
Frequency range 32-50, 146·' 74, 42lr5 12 MHz.
The aee-eer 250 pel10rms any scanning tuncnon you
COIJld possibly want. Wilh push bullOn ease you can
program up to 50 channels for automatic monitoring
Push anolllef button and M.rch IOf new Irequencies.
There are no cryst.1s 10 limit what you ware to hear. A
special search lealuta of lhe BearC.I 250 aet...11y
stores 64freq~iesand recalls Ihem. one at • Time. at
your conven,ence,

Bearcat" 220
lisl price 5449.95/CE pri c. S289 .00/. 25.00 r.bal.
You r f in.1 COllt Is. low $264.00
AJrcr.tr . nd public ••,.,Ic. monllor. Freq"enc~
'llnge 32'50. 118·136 AM. 144,174. 420-512 MHz.
The Beareal 220 is one scanner which can monitor
ali public service bands plus Ihe exc it ing AM alreraft
band Channels. Up t o twenty I reQuenc ies may be
scanned at the same t ime.

No t only does Ih is new scanner feature normal
search operation, w he re Irequency limits are set
and the scanner searche$ between your pro
grammed paramalers. it also searc he s marine or
..ircrall Irequenc ies by pressing a single bullon.

Bearcat" 21 OXL
list price $3 49.95/CE pri c. $229 .ooIS2 5.oo r.bate
Your f in al cosl a low S20 4 .OO
f a Ch."".I• • 2 .."d• • C,.,.I. ' Ie.. . ACIDC
Freq"enc~ range: 32·50. 144,174, 421·512 MHz.
The Be8lC8' 21 OXLIlCBnn,ng radIO IS 1M second gener'
ahon scanner I hal replaces the papular Bea,C4I' 210
and 21 1. II has almosl twice the scanning capacity 01
tne Bearea, 210 with 18 Channels plus dual scanning
speeds and a bright green fluorescent display, Auto
matic search linds new Ireque ncies, Fealures scan
deiay. singie antenna patented track tuning and more'

NEW! Bearcat" 160
lIsl pnce 5299.95/CE pric. 1189 .001S20.00 r.bIola
Your f in. 1cosl I,. low It 89.00
1. CII.nn.'• • 2 • • "d• • AC only. PriorIty
Du.' Scan Sp••d ll • Dlrecf Ch.,.... 1 Ac:c•••
FrfJquency range: 32-50. 144·174. 44Q·512 MHz
Would you be lieve...tne Bearca , 160 is the ieast
expensive Bea,cal crystalless scanner.

This scanner p<all8nls a new dimension in
8C<lnnlng form and lunction. look alll>e smOOlh
keyboard No buflons 10 punch. No knobs 10 lurn.
Inslead. linger-lip Pads provide conl rol of all scanning
oPerations, includ,ng OnIOff. Volume lind SQuelch. 01
course Ihe Bearca' t 60 incorporales ctner advanced
Beareat teetueee such as Prionty. DirectChannel Access.
Dual Scan Speeds. Automal ic Channel t.ockoct. Scan
Delay and Auxiliary. All Ihis perlormance in sleek,
conlemporsry styllllg. And al • pOce so low. it 8lIiounds
""..n us'

Searcat"' 5
LeI pnce $134 .95/CE pric . I94.ooIS5.oo r. b. te
Your fi na l co st Is II low $89.00
S Cry.l.' Ch.nn.l• • 3 ••"d•• AC onl,
F,equency range: 33·50. 146· 174. 450·508 MHz.
The Bellrcal5 is a value-packed cryslal scanner built tor
lhe scanning proleSllional - ..t a poce Ihe first·time
buyer can .lford. In<llvid...1Iockoul IIWIlches.

Bearcat!' Four-Six ThlnScan'"
List poce 5189.95/CE pri c. S124.00/. '0.00 r.b. la
Your f in . 1COSI Is. low S1 14.00
Frequenc,/ range: 33·47. 152,164, 450,508 MHz
The incredible. Bearcal Four,S,.. Thin seen" is li ke
having an informalion center in your pocket ThiSlhree
bend. 6 chennel cryslal conlrolledscannfJrl'las palented
Track T"n,og on UHF.Scan Delay andChannel Lockout
Measures 2'" x 6 "" x I :' Includes rubber ducky .nlenna
Order crystals lor a.ch channel Made in Japan,

TEST ANY SCANNER
fSSI any scann., purchas." trom Communicationa
EI.c1,onica" tor 3 I daysbelore you decid.. to k....~~. I! lor
sny 'eason 'fOIl ..re not complelely sahalted. r"lurn ~ in
anginal cond,hon w~h all P8r1S In 31 days, lor a prompl
ratund 4..... ,hopponwl\andhng cNI'11" and r8bale cre<lrtSl,

Fanen Slimline 6·HLU
liSl price S169 95/CE price 5109.00
Low co., S-cha"".I, 2·b."d .c. n".rl
The F.non Slimline 6--HlU give. you., . Channels oIcryslal
controlled e.dlement UniQ.... Automato: Peak funlng Circu,t
adJust, the race",er Ironl end lor .....HTIum _ Irvily
toCI'oaa the enhr. UHF band. Indrvidulll cnan.... Iod<OUI
_Ia... fr8QU8<'lCy range 30-50. 146-115.nd 1500512
101Hz. $I.e 2,," . S,. • 1:' Inc_ "'bt>8r duclly snlenna.
Orde, cryslel cerl~lC8les 10< aach channel. Made in Jspan,

Fanen Slimline 6·HL
lisl prIce S14 9,95/CE prlc . S99.OO.CII.""., ,..rlo..... " c••, +-cu "n.' co.tI
frequ...c~r."\l.;Jo-50. 14/f-"5 ItfH;t
" you dOn·' need lhe UHF Dand. get Ihlll model Snd ......
money. Sa"", hogtt perlormsrooe and lealuras .. Ihe onodeI
HlU WlIhOuI lbe UHF blond Orde< cryslll cert1l>c;a.les lor
8ICh cl\annel. ""'de in Japan

FANON SCANNER ACCESSORIES
SCIIIA·S Mabile Adapter/Battery Chargtlr $49.00
CHB·S AC Adapler/Batlery Charger , $ I 5,00
CAT'" Csrfylng case lor Fanon w/Ben Clip $1 5.00
AUC·3 AuIO Iighl.r adaot.r/Banery Ch.rgoer .. . . . . .•15,00

OTHER SCANNERS " ACCESSORIES
R_ CY"t M400 SC. n _ S259,00
Reg. ncy" 11I100 $cann. r , $199.00
Reg. ncy" R1 040 SCann• •. . . . . . . . . . . . . . . . . . . , . , S16900
SPSOAC Adapler . . . "" $9,00
SPSI Battery Cha'lI"r..... . . .. ..", " ", S9.OO
SP58 Ce,ryin9 ease to' Su",a' 1·6 Th,nSC41n" •• $12.00
FB-E frlQUency Dorectory 10< E.slern U.S.A. .... , $1 2.00
FB-W f.eQ.....ncy D,rectory lor Wastem U,S.A. ..... • 12.00
FFOF-.I FreQuency Directory lor US-A. ... . ..• t 2.00
IIIK350 MObIle ITIOUnl'ng ~~ lor 8earcal 350 ... ,. SI 2.00
... 1.2 VMA N..c.<fs'or ThN1se.n~ .nd Fanon .•. $9.00
A'1 35cc Cl'ystal cert~lC8te, S3.00
~$3.00 sIIippir,g tor.naccessones O«le>ed at thesamelime.

INCREASED PERFORIIANCE AN TENNAS
II you w.anl the utm051 in perf ormance from your
scannar.lllses.senloal l hat you use an ,.temal anlenna.
We hllve ail baM ' nd mobile anlennas sooec,hcally
designe<l 'Of reeMing ,II bands. Order • MlO is ,
magnfJt mounl mobile anlenna. Order a A81 ill' gulla.
Chp mobile anlenna. Orde' "A82 is .'runk-tip mobile
anlenn., Order " A83 is a ... inch hole moun!. Orde.
• A64 isa ~ inch snap-in mount, and" A70 isan ail ba nd
base slal ion antenna. All ant ennas are $35,00 and
$3.00 lor UPS shipping in the conlinental United Slates.

BUY WITH CONFIDENCE
To " . t 'h. '.11'••'" 'iver)' "'- CI! ol any _nnet.
send Of phone you. orde, doreclly to our Scanner
Distnbutlon Cenler~ Be sure 10 celcul'le your orice
using II'l.e CE p<lces in th is ad. MIChigan rasiden lS
plea se add 4% sales la• . Written purchase orde-e are
accepl ed Irom approved government agencies and
most well raled lirms at a to% surcharge l or net t o
billing. All sales are subjecl 10 availability. All ssles on
accesaories are llnal. Prices, terms and speciloCllhons
lire subject 10ehange withoul ecuce Oul of stoe,," items
will be pieced on beckorder .utomalically unleuCE is
inslructed dilfetenlly. Most p<oducts In.l we sell neve a
manulacturer's warranty, Free copies of warranl les on
these procccts are available prior to purch ase by
wri ting to CEo Internalional orders are invited wllh a
520.00 surcharge lor special handling in addition 10
shipping charges. All shipments are F,O,B. Ann Asbor.
MochiQan. No COO'. pleaae. Non-certlh"d and loreign
checks require bank clearance.

Mail orders t o: Communlcalion. Electronic. :
Box 1002 , An n Arbor, MiChig an 481 06 U.S.A. Add
$ 7 .00 p er scanner o r phone product l o r U.P,S.
ground shipp ing and hand ling . or $ 14.00 tor taster
U. P.S. air shipping to some locations. If you have a
Master Charge or Visa card. you may call anytime
and place a cred.1 card order. Ordarto ll f ree in the
U,S.A. Dial 800-521 -4414, If you are outside the
U.S. or in M ichigan, dial 313-994·44 44. c.ala r
Inqu irla. Invited All order lines at Co mmun I
cat ion. Elect ron ic. - are s taffed 24 hoUIS.
Scanner Oistributlon Cenlerfl and CE logos are tra de
marf<s 01 Communications Eleclronics.-
t Bearcal Is a !ede rally regislered lrademark of Eleclra
Company. a Division of M8$oCO Corporalion oIlnd....na.
t RegellCy IIIa federahy registered Irademar1I of Regency
Electronics Inc.
Copyright - 1981 Co m mu nication. Electron lc . -

t1~-.. 0 eo. t.J02 0 ...--. Uc hogon 4tI'0lI US"-
e...Tl)U.,'. U I_SU_ , _ u , ..·IJ'JI_ .......
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16K Conversion Kit
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DT E·AK I<... ...... - J ..~H..'-......··o,$ 49.95

fULL'"''
L...TCHID OU TPUT
19·I< .V I< EVBDAA D

JE610/DTE·A K 10: "",,"... ",,"") ..

'E610 K' O-"""-.....--..•.PC "'.
It .. eom-.. I_ ~ ...

V• • JIt' O "'SC II 1< "" .." ,.. ,.. ....0 'n,~

""''' .nv ........ . , " , T • ••" moo "'mo''''.. I"".""., '" _" _"'82· '. 'c'.. _ _ .- " ......._ _ .. _ . Th.

• ............ ~ 160m _ ' 2 '"
• • 0 _ .._ . • _ .. 100 _ .
1;.. _ _ ..... _ A.li(:11 __ h M v
...._ v_ ~_ _ " .If _ "".._
_ ';"",.._ e- _ ••O" _ .._ .....__..

,. .... U.n'.... ~2" I"' -O>'nl__..'v .............
' '' ''' , O""w" .. ...." ' ". YTt./OTL ...
"'OS ," '''OY L "tV 'n_ ' "• • It ~I" d .. ~'
18-0>' " e. nn.., •• , "'.. ' , ,." ..W • " .... 0

~

~

~.~

n'~
~~

~nru

UG175 N
~m
•u~.~
~UGl_1U

JE600K
' .........._ .._ •. $5995
It PC _."C_ I_ ..... ' · •

K 19 I 1"",-1>0 On'v ' •.•. $14.95

DT E·HK ( on'v- ' •.... .. .... DI $44.95

JE600
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DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

COfIlSTR UC TlON : .:;:-0:-:::::::::::-0:=:::::::::::::::::::::=:0:::::::::::::: 1":':';:';"::":":":0;,,';;:;;;;:;''':'':'':_':';:';';
Th. "Dn" Blank D.... Ta' Eltettonic End~""""" d,.;g"1d to bl,nd Ind tamplomlnt
lod.y'. mod"," tampu'", oqUipmlnl and eln b, ulld in bOlh ind""'io llnd hom,. Thl
Ind pilUIO lHoc:io.io" rtlQldtld Willi on Int. ... oIot (Ill ",ound) 1010<"'" both ,0PO nd
bononl " 1- Tilt PIM!, ... "'"" I,,",*, I<l \j;" lhi<1l lib. _. r1111f1d ,_ to
pnrrioll lIm ."oIiIy 10 Iho__.. f oo •• 01 Otlu,- i<iftI, ,1>0 ..,/
bon 1101...11 , .. 11011. 'flell . n . Iho .1Ot 01 thI _ ...
\XI.D~ """ wioIttl, _, IN ISOtl wIo , _ .. 1I'Vt. ""'hfIO..
TM moldlCl_ p_ta"". boo ""nt" 10 _tt~...., CGIoo .:~_.

MICROPROCESSOR COMPONENTS
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l;'J="'-Clock Modules
12V DC

,,"UTOMOTIVfl
I~STA"""~NT

CLOCK
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• .........~_ ,h
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p In" 'u"'"" .

..... 'Q23 .TL_e-_LfOe-_..
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",Aa0311 ..rL_ eo.. 0 _ ' LE D CloekIT_
"' '''' 002 ,II" LED 0;",1• • 0'" Clo<k. ,(lo,....

,----
E~""J'

~...,of'
MM5290N·4 l"'I<. ' 16/ lIPD<l 16 1 •• $4.95 e ach
10K ()v " ..... 'C A..... 1''''''0 '
II ...c.. s",,",nl 1100 ~ ..c .. "'6 0 .0011 ""

MM529OJ·2 I"'UIlI/Ul'DI'II •• $6.95 each
.." Ov...... ' c A." 1'00"".. ~ ...c.. _ .., "OO~.C"S660_ '

MM5298J-3A •.••• ••• ••••• 53.25 uch
I " Ov 'c A..... I\.OW .....v OF "_210." '00'"
lI ••c ,sn, "OO. "'C" »IlO.00n0"
MM2114·3 .••• .•••.• . .• .• $5.95 each
U IT ..T ,C .. . ... ' SOONS'
'0 ~ ...c .. su .n) "00 ~ "'C" S""' ,OO"""
MM2114L ·3 .• . . •.•• • •• • . . $6.25 each
u . . ... . 'c A ,\.OW POWI A _ ...,
lilAC" 1 ('00 I ..C" "" . ,_ ,

F..Mo• .8n'" 0.3" g''''' d '...,o>. ,._"", CO'"." ......
!>no. • 0.6 _ .1<100 ......' _.....00."""~ _ogfo 'ness«><'I"'"""'""~-,"-"'..-. -""_.
_.~-"'......_-_ .
MA1003Module ..•.••• •••••• $16.95

' 8""" .200 .,. «omm eo '. '_.........
. ..... ... -.:1.. . _ . ... ..._.- '- ....--. ----. ...... _., •• ' .. :>0 .. ,· 51__....
· " .... ..C_••_
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...lI " ~.""'.
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• I__.....__;" ....i<koo>.

• ................ _ "'_..., uv ..._"'.· e-.- - ~nlv 1·1/8".2·7,,·· K.t"
• C~........ ..~h h~ld '". ".~ I "'~

UVS-11E .
JumbD 6·Digil CIDck Kit
• ~_ .a3lr.t- _ '- .3lllr....
-'""~._.._.

' U- -.:J1. _ ",
. _ " I.. h""".. m' hald fv....-.
.H"" ~I~ ,_ '0 30 '_.........., ' ..
· "IWAC_....
' 12 .. 2.. __.._.,_ --_ ...
. .... ' R- " J-I Il.~

.Mt- JE215 Adjustable
~Dual Power Supply
Gln",' O..,,,p hon, T.... JE215 ill I DUll 1'0_
Supply ..-i, h I"dlp.nd.nt Id jUII'b11 po.il i.. lnd nOll'·
ti.. output . olt.g A IOPotU. Idju.tm.nl ,., nth
01 'hi ",pph.. p, ' hi u.. ""hmitlHl .politl.ion,
It.. Ie eunlltt ",Itogo ' 1QIlorernenU. Tho ", ,,,,Iw tan
1100 1Io _ 011-1I..-- _ ilblo _

~. ~1 Tu~I'._._- -- -...... __ '.''''DC ." ,....oc.
-.... • ~_ Ow_ ' ,_" 'yl ·

.... OC . 100m ' O OC .,_....
" \l DC. a OOm .....
, a ...DC. "6mA

• Tw". 3 _",l OtI' tid" 'C '_"'0"
.. i'" '''' ,_ 0'''''''''''',· _, _....

• LED "",," ..._ ....• ~,.~_ ._..e-....._
• .20... ...C~••",.. 2'..,··.. . 6-,,'.··\. .2 ·..

Jua ....~ D"", ' _ S., ,.., Kit la.u-.l . . n....'
,~"",,, "". "' , ""',,.. '" , .......... .._ to _.1
JI~R l'o OIV 1<"15\1OC. ' . mp ' 'I" .~I
JE20~ p,•• '''d. (toJ12ODl ,5.,"110 ' 12 \1. 112, 115
JE210 \I "-. Solv· " " . I- '~"'OC. ,,, U.....p . 1 111."

JE747 $29,95

EPROM Erasin9 Lamp
nml- j

6-Di9it Clock Kit

JE701 $19.95
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4 Plymouth Dr.
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) 'fJur rompallY name Dud m~~l'

a m ('(mtai rl up to 25 u'Qrds ior as lit
Ill' a., SI5() IJrorly (pr'1JtJiJ). o r S15
"..,- month (prepaid qrwrtmlJ). Xo
rll/"lItion oj mail-ordn- bl~" 'I(\'o;\' o r
an-a code "..,-mittfii. Directory tnt
ami payml'll t must rl'och us 60 clays
III adcance oj publication. For ex
ample. adrertlsingjor theJune WYlIe
mud be in our hand.1 by Aprilid .
.\tail to iJ ,\ lagatiTl('. Peterborough
XII 0J45.ll. ATTS: Sancy Ciampcl .
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I W;l,..,. II.......... G.-\ \ i Tl:J.A Xl"-1
I l.'.om muniocotiom & . lrrironia., m (; _ 1
lid .. II,. II ~ . Lildoton \ 1... IH tW. +'6-JllotO .

Denver CO

Sail Leandro CA
" I.~' j.]jzi "~ ill M"..,,,,, 11...1i.. T",I <;" j,h. W.·
lo,hll,h th•.' n.",t ",-'<''''oh' F.C.C. ,',,,, '" 1'''1''''
••1.", ,....t,·.1al ,n , 1>0. ,""" lIo<'<Vfdi"Il'n!<l -
'''''' on Iii<> f,.."".....,.. , ( ;..",.raJ. Ad·
."......d. and t:..o". a- .....,...I, ., ..........
...'" Ed ..... ,;..",._ s.....;....". S i ll h lud illo
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\N.';77. 352-:W20.
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U~, II ()()I) _ \ At;.\U- DI\AKt:
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(;,. 31\106. :;I;1·10UO.
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. ........ Coop.• 21I39 W . ..... th A..,.•~CO
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t l l..o"... 1... ·4;~. 231>- 1...'">6.

St. Lou~ !<tO

E'I"'imt·"'d, p" ••di..·, U...1roni<' "'xl mt'
<i>• .,lcol "''''lom,m'' 10' rom!"',... I""pl...
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t n>nicf, Corp.. ~12:l-25 "- 8hu.• 'it'- I.......
M0 63 13O. 421-6 116.
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11.0, "mo', \....""" liMbo........ ...... &0
, ",mat " R.tio >al<s Ill:~n, Wr~u'"
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..... Il--um A.:". , SanJ..... U 115 1:l11. _1103.
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