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6 ELEMENT TAIBA~mER
REGULAA $569.95

SALE!
ANTENNAS/
TOWERS

KLMKT-34A
4 ElEMENT TRIBANDEA

REGULAR $389.95

TRI- EX W51 TOWER with
KLM-KT-34A $1099
TRI-EX W51 TOWER with
KLM KT-34XA. $1239

TRI-EX W51, 51' TOWER
Reg. $999.95 $829.95

SALE $459

SALE $309
KLM KT-34XA

PRICES ARE FOB CALIF. EXCEPT FOR
CERTAIN COMBINATIONS. INQUIRE.

SALE $666

REG.
$749

SP-930 spkr.

MC·60A Mic.

YK·88C~ 1 Filter

BURLINGAME. CA 94010
999 Howard AI/e ., (" ' 5) 342·5757
5 moles south on 101 Irom 5 F. AIrport

EXCEPT FOASQt,lE ALPHA. TRtEX _ KUII ITEIoIS

BARGAIN
PACKAGE

A $1084.85 VALUe

\W \7'&§ § l1J)
v HANDHELDS

2 METER FT-208R

70CM FT-708R
EACH

SALE $289 9 5

tf ;J IICOM IBIG "666" DEALS
IC-730 IC R-70

ICOM's GREAT NEW GENERAL
COVERAGE RECEIVER.

LIMITED QUANTITY, ACT!

REGULARLY $829

SALE $666

TS
930S

W/ANTENNA
TUNER

$1799 wlFREE

SAVE $230

$949 9 5

TS-830S
TRANSCEIVER

wlFREE
SP-230 Spkr.

YK-88C CW Filter

I

pJ~~~ 800854.6046
9:30AM to 5:30PM PACIFIC TIME.

OVER- THE-COUNTER, lOAM to 5:30PM.
MONDAY THROUGH SATURDAY

CAUFOR~IA CUS TOMERS PLEASE PHONE OR VISIT U STEO STORES

ANAHEIM, CA 92801
2620 w, La Palma.

171") 761·3033 (213) 660-2040
eet-en [)sneylllnd & Knoll s Berry Farm

FREE SHIPMENT (U,P.S. Brown)
CONTINEN TAL U.S.A

NEW!

TR-7950
2M, 45 WATIS.

21 CHAN. MEMORY.

SALE!
2 METER

AMPLIFIERS
8-3016 30W in. 160W 01,11.

REG. '23995 $199.95

B-1016 lOW in, 160 W out

REG. $279.95 $249.95

B-108 l OW in. BOW 01,11.

REG '179 95 $159.95

B-23 2W in, 30W out .

REG 589.95 $ 79.95

TR-2500

CALL FOR
SPECIAL PRICES

OAKLAND, CA 94609 SAN DIEGO. CA 92123 VAN NUYS, CA 91401
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ment to< l l'>e "'Sol' 0' any .....solicited
malenal will be made lIPQn IoOOeP
tance. All contriblltions should be d~
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Brings ,ou the
Breakthroughl

AEA once again breaks new
ground in the code corn
munications field with the
new model MBA-RC readerr
code converter. The MBA·RC
decodes Morse, Baudot or
ASCII signals off the air and
displays them on a large 32
character alphanumeric
vacuum fluorscent display. In
addition, it will output Morse
code for keying your transmit
ter. It will also generate Rny
(Baudot or ASCII AFSK two
tone output. (170 or 850 Hz
shttts.) Any of the acceptable
input codes can be converted
to any of the specified output
codes (any speed to any
speed). If you have any of the
common Baudot Rny ter
minals as an example, you
can now send and receive
Morse and ASCII with your
keyboard and printer. You can
even generate ASCII or
BAUDOT Rny using your
Morse hand key or memory
keyer.

Get the details. Write for our
free product catalogue or bet·
ter yet, see your favorite
dealer.

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775-7373
Telex: 152571 AEA INTL _,

Prices and Specifications subject 10
change without notice or obligati on.

Software copyright by AEA.

FLE 1
BILIT

• learn the truth about
your antenna.

• Find its resonant fequency.
• Adjust it to your operat

ing frequency quickly and
easily.

Box 455 . Escondido, CA 92025
Phone : (619) 747·3343

Send for FREE catalog de.criblng the
R·X Noise Bridge and our complete
line 01 SWR Met...., Preamplifier.,
Toroid., Balun . , Tuner., VlF Conver
ter• • loop Antennas and Keyer• .

II there is one place in your station where
you cevct risk uncertarn resorts it is in
you' antenna.

The Palomar Engineers A-X Noise Bridge
tells you it your eueona is resonant or
not and , it it is not. whether it is too long
or too short . AI this in one measurement
readiog. And it WOl'ks just as well WIth
ham·band-only receivers as w ith general
coverage eQUipment because it gives
oetect null readings even when the
antenna is not resonant. It g ives
resistance and reactance readings on
dipoles. inverted Veas, quads, beams,
mulliband trap dipoles and verticals , No
staten is complete without this up -Io 
date instrument.

Why work in the dark? Your SWR meter
or your resistance noise bridge tells on ly
hall the story. Get the instrument that
really wOO<.s , the Palomar Engineers R-X
Noise Bridge. Use it to check your
antennas from 1 to 100 MHz. And use it
in your shack to adjust resonant frequen
cies of both series and parallel tuned cjr

cuns. Works better than a dip meter and
costs a lot less.

The price Is $59.95 In the U,S. and
Canada. Add $3.00 shipping/handling .
Cali fornia residents a(kl sales ta~ .

Palomar
Engineers

R-X Noise Bridge
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NEW BAND APPROVED

editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

know about any out standmg
ham conventions. We'd like to
know about ham prod uct s
wh ich are made in your area.
We'd like to know more about
th e growth 01 hamming, any
special developments , impor
tant rule changes. how to get a
vis itor's license, and so on.

What areas? I'm open 10 sug
gest ions. Perhaps we'd li ke to
hear from the U.K., Germany,
France. Benelux, Scandmavta.
Southern Europe, the Meditena
nean area, the Mideast , Ind ia,
Japan, Southeast Asia, Austra
Ita -Ne w Zealand , Oceania ,
Sout h Am er i ca , the Oarib
bean ... and so on?

Regular correspondents will
not only be paid for the repo rting
work, but also will get spec ial
press passes from th e maga
zine, special OSl ca rds, bu st
ness cards. and other such occ.
urnents to help th em with their
reporting cont acts.

This would be a good medium
for bring ing up area problems
lor wo rld d iscussion. It would
help us know more about corn
ing and past o xceotttoos. We
might be able, w it h such a wide
spread co rrespondent system,
to develop some sort 01 network
ot ham help 10 meet traveling
hams and make them we lcome.
We would be better able to keep
things like local net frequencies
known, repeat er ch annels pubh
crzeo. and so forth ,

I would love to have some
correspondents from Iron Cur 
tain countries, recogniZing that
they might prefer 10 be paid in
maqazfne subsc ript ions and
books rather th an Amer ican
cash, which can be a pro blem.

If you have any good fri ends
in spots around the wor ld who
you think might be able to pro
vide a continuing series o f inter
est ing reports. you might drop
them a line with a copy of th is
editor ial and suggest th e idea.
Or you could bring it up on the
air .. . give you something ot in
terestto talk to them about. The
prestige of being published in
an internationa l maqanne can
help a person substant ia lly ,
sometimes. I remember when I
first ran into that. It wa s in 1956
and I was visiting St . Thomas
and Dic k Spenceley KV4AA. I
was the ed itor ot CO at the lime,
which I didn't thin k of as being
of m uch importance, Well. I
stopped by a sto re downtown,
happened to mention Dick, and
was told how im portant he was,
doing a DX column lor an inter
nat ional magazine! Hmmm. It

go abou t this in a posi tive teen
ion . I recognize th at one o f the
problems when you meet sorne
one new is to find a fie ld of mu
tual interest about wh ich to ta lk.
Most o f us are so used to our
o wn areas that we lend to lorget
that though they are pedestrian
to us, they might be 01 con
siderable interest to someone
o verse as.

Sure, the chap in a small town
in Germany will goto a fa ir in hIS
area just as you may in yours .
But there the similarity ends.
While the tair I go 10 may ot ter
Italian hot -sausage sandwiches
with fried onions and green pep
pers, fruit salad, green salad in a
pita-bread pouch, tried dough,
french-f ried onion rings, french
tnes, do-lt-yourself ice c ream
sundaes, and corn on th e cob,
my friend in Germany will be eat
ing a wi de variety of sausages,
hot pot ato salad, grilled li sh,
pigs' knuckles, shashlik s, and
drinking new wine or a spec ial
seasonal ly-produced type 0 1
beer. At French taus. tne tare is
again d ifferent. but no less
del ic ious.

In order to work toward bnng·
ing amateurs together on a
worldwide basis, I' d like to solic
it reqular reports on hamming
overseas via a group 01 co rre
spondents. It you are liVing in
some area ot the wor ld wh ich
should be reported on in 73...
or if you know someone who
might be interested in SUCh, I' d
like to hear from you,

What 1have in mind is a regu·
l a r ... pe rhaps mont hly for
man y areas ... report on any
news 01 interest to hams around
the world. I th ink many of us
would li ke to know about co n
tests which are co ming up
wh ich are organized in your
area. We'd like to know about
new cert if icates. We'd like to

THE VIEW FROM OVERSEAS

With such a heavy percentage
of our DX contacts go ing not
much further Ihan an exch ange
ot names, locations, and, oossi
bly, in some rare cases, a recna
non 01 the eq uipment being
used, not onty are we fa iling
most of the time to live up to one
of the fundamental rationales
lor amateur radio - the develop,
ment 01 in ternational Iriend·
ship- but also we are wasting
an i mpressi ve tech n ol og y ,
When is the last time you got on
the air and had a halt-hour con
tact with someone in a relatively
rare DX country?

Rather th an lec ture you and
try to make you leel guilty l or
maintaining the most et ernal
t radi tion 01 amateur rad io ,
meaningless contacts. I'd earner

Winter Symposium .. .obviously
an historic event . We're expect 
ing ham manufacturers there as
well as dealers, so there should
be some brisk discussions on
d iscounts, service support. need
ed new products, technica l eo
vances. and so on,

IT'S SNOW FUN

The FCC I\a$ appro-.ed use 01the l().MHz 1Mond. Dul a.....'eu, Opefllhon 'S IIm" ed
and l he CommtSsion did not ,., lease lhe.- rule WIthout II <;aull(lflary nole

A(:(:<)rdlfIQIO l he rule. most 01 the 1,1'QUtlfI(:_ h om 10.1 10 10.1~ 101Hz arlt
aVlllable 10 "ams. except for a S'ICe I ,om 10,10910 10.1 15MHZ. T" at sec tlOl'l lSs t lt'
.ese<'o'ed for ",,_nment UN,

G!tne'I" , Advanceo-, and Extra-<;llSs 'ocensees are a llo...ed 10 transmIt ON and
RTTY lFSK and AFSK) ....,,, II lIna ' Inpul~ 01 up to 25(l W. In il Sde<; is ion, the
CommlSlllon CI ted th.. "" mlled size" 01 Ihll lMond an(! the -t..mporary natu' .... 01 Ille
ruling

The FCC'I ac tion is valid unl lilhe Senale ta~es aClion On 1M WARC trealy, leav·

Ing plesen , limItat,ons open for Change, AII110ug" 30 meters "as been a pOSSIbility
smca Ihe 1979 WARC convent ion, app,ova l of the treaty ...as de laved.

Though th e FCC previous ly deniOO an AAAL pet ition requesllng use o t tna band,
the amendmenl did not d irectly address the Commission 's change ct mInd,

"Sl rong Inlerest" in the amaleu, communil y wa s CltOO as a reason fo< the eeet.
SIOf! , but l lle Commission wamOO thaI sInGe Its action is subiec t 10 future senale
deciSIons aboul Ihe treatv, Ifle amendmenl " may be effective for only II bile!
P'l'f100,"

Tile FCC added tnal flamS ...ould be " '(~ao:N lsed 10 Invest """vi lV in f!Quipmltnt
...hoch can only be used m Ihls band," _W88JLG

Are you going to be wasting
your l ime the second week of
Janu ary chasing some fool
Dxpedition around twenty me
ters or are you going to be out
with a bunch o f us on the slopes
01 Aspen, HTing it and having a
ball? 'rnat's the low season in
Aspen, so the prices are still a
bargain ... and u's rig ht alter the
wrm er Consumer Erec tromcs
Show in Las Vegas. it you're in
the electronics industry.

During tne day. Chuck Marlin
WA1KPS (luft s Electronics) w ill
be lead ing the kamikaze group
down the expert slopes, wh ile I'll
be st ruggli ng \0 keep up with the
geriat ric c rowd and their walkers
on the gentler slopes. It is a lot of
fun to ski wi th fellow hams ...
keeping in to uch with HTs. And
it's even more fun to get togeth·
er for dinner at some 01 the fa
mous Aspen restaurants and talk
over the ham industry, DXing ,
and so on.

It you can get away January S.
12, weu be skiing out 01 The
Limel ight Hotel (again), so don't
miss the Eighth Ham Industry

6 73 Magazine . January, 1983



• Noise blanker built-io.
Eliminates pulse-type no ise on SSB.
CWo and AM.

• Large front mounted speaker.
o Tone control.

• RF step sttenuator. (0-10·20-30 dB.l
Fo ur step anenua tcr. plus a ntenna fuse.

• AGC switch . (Siow-Fast.)

• "5" meter. with SINPO "5" scale.
• High and low impedance antenna

terminals.
A h igh Impedanee (SOD ohm) terminal.
and a 10 \1,' Impedance (50 ohm) co-axtal
connector are provided.

.100/120/220/240 VAC. or 13.8 VDC
operation. {Optional DCK-l cable kit
required fo r 13 .8 VDC.I

Other features.
• RECO RD output Jack.
• Audib le " bee per" (through speaker).
• Carrying ha ndle .
• Hea dpho ne Jack.
• Ex te rn al s peaker Jack.

Optional accessories:
• H5 -4 . H5 -5 . H S-6 h eadphones .
• DCK-I DC cable kit.
• YG-455C 500·Hz CW filter,
• HC-1O World dtgnal q uartz clock .

More Info rma tio n o n the R-2 0 0 0 is
available from all authortzed dealers of
'rno-xenwcod Communicattons
iill Wes t Walnut Street
Compton. California 90220.

.. ,paceseller in amareur radio
KENWOOD

• Lithium battery memory back-up.
(Eat. 5 yr. life.)

o Memory scan.
Scans all memoocs. o r may be
programmed to scan epectflc memories.
1I0LD switch Interrupts scanning. Fre
quency. ba n d. and mode a re automattcally
selected in accordunre with the memory
chan nel being scanned. The sca nni ng
tune Is approxtmatety 2 secon ds
per channel.

• Programmable band IIcan.
Scans a utomatically ..... lthln the pro
grammed band..... ldth . Memory channels 9
and 0 establtsh upper and lo .....er scan
ltmlrs. HOLD switch Interrupts scanning.
frequency may be adjusted. using the
luning control. dUring scan HOLD.

o Fluorescent tube digital display
(100·Hz resolution).
Butlt-m 7 dlgU fluo rescent tube digital
display indicates freq uency o r ume, plus
memory channel number. DIM switch pro
vided. The display may be switched 10
lndtcate CLOCK -2. FREQUE NCY. CLOCK -I.
and time r ON o r O FF by the front pan el
FUNCTION switch.

o Dual 24-hour quartz docks. with timer.
Permits progra m m ing two diffe rent time
zones. Timer fo r ON and OFF progra m
mlng. T imer REMOTE output o n rear
panel (not for AC pcwert.

• Three built-in IF filters with NARROW/
WIDE selector switch. (CW filter
optional.)
6 kHz wide or 2.7 kHz narrow on AM.
2 .7 kHz automatic on SSB. 2.7 kHz wide
on CWoo r. with optional YG-455C filter
Installed. 500 Hz narrow. IS kHz auto
mauc o n fM .

• Squelch circuit, all mode, built-In, with
BUSY indicator.

f.ATURES :-2 00.

iThe R -2000 i s an all mode SSB. CW, AM.
FM receiver that coven USa kHz-30 MHz
i n 30 band•. New microprocessor con
trolled operating Ieaturee and an UP
conversion PLL circuit provide maximum
fle:dbiUty and ease of operation to
cnhance the excitement of listening to
statlona around the world. Key features
inc:lude digital VFO's, ten memories that
eeere frequency. band, and mode lnforma
tioo, memory ac a n , programmable band
aean, Ouorescent tube digital di.play.
a nd dual 24-bour clock wltb timer.

SSB, CW, AM, FM, digital VFO's, 10 memories,
memory and band scan, dual 24-hour clocks ...

-2 00

• Cov er_ 150 kHz-30 MHz In 30 bands.
Uses innovative up-conversion digitally
controlled PLL circuit. UP/DOWN band
switches (I -MHz step). VFO's continuously
tuneable across 150 kHz-30 MHz.

• All mode: USB, LSB, CW, AM, FM.
Provides expanded fiexlbl1l ty In receiving
various signal types. Fron t pane-l mode
selector keys. with LED Indicators.

• Digital VFO's for best stability.
50-Hz ste-p. switchable to 500-Hz or 5-kH1..
using front panel pushbutton switches.
F. LOCK switch provided .

o Ten memories store frequency. band.
and mode data.
Complete Information on frequency. band.
and modc Is stored in memory. assurtng
maximum ease of operation. Each mem
ory may be tuned as a VFO. Ortgtnal
memory frequency may be reca lled .
AUTO. M switch fo r a utomatic storage of
current operating data. or. when off. setec
uve storage of data using M . IN switch.

Sp..c!flc(]((ons and prl("f's (If<' sub)..c l to "h"ngl-' wlthoul lloUce or obligarlorl .



QSl OF THE MONTH

OM M ILT K5f'AW

KVL CHARLOTTE K5A,VX

5Z4CL

MILTON & CI-lARlOTTE ERTELT
P O BOX 30514, NAIROBI. KENYA

5Z4CM

ThI10 month'S .....nn"'lI OSL eomn lrom . Bapt,s l miSsion in Kel'lYa. ItMt home 01 M,lton
~.cu.nd o..rIotl. t5Z4CMI enell. The de$'lIn is s ,mple and onlorm.al....., USIng only two
colors '0 Kh..... . S1 n~ 'ng conl'iQl.

F_ (;.i 'ds ,,'a as IlUCc,ncl as Ihis one, 'e ll lnll''''' reader al "lI 'anc . WI'Iefeon I.... world I....
.I" hon 110~ted. And from • d ost. nce, CNrIolte a nd Millo.."s e"lI. s la nd ou l ele.fIy, ....,.
!"lIno dOuOf 11'1"1 IhlS OS\. 'S l)rOll.al;lly l he pride 01 many a OX..'s S/'locl<.

Enl"" nll 17s aSL eonlltSl IS usy_5e1'ld you, a SL, il'l a n envelope, 10: Ed,lon.1 QlII(:",
13, PelertlOfOugh NH CG&!>8. Spec,ly a booI< '.-om 73's Radio 1lool< .1\Op; it you.. ea.d I.
e_. _ ' II be hallllY 10 send , tMt bool< a long 10 you, Enlnes wnien .,. nol in a n el'lvelape

or do nol . pee,ly . booI< will nol be con'ldere<l.Continued on page 118

sure cut a lot of ice in St.
Thomas. I was sorry to hear that
Dick passed away recently ...
we 'll all miss that incredible fist
of his. Any serious CW operator
could tell Dick instantly by the
perfec tion o f his f ist.

Please give me a hand with
this so that we can br ing ama.
teurs worldwide together a bit.
The end result will be a lot more
interes ting th ings for us to talk
about ... perhaps br inging more
OX operators onto our bands.
cos in rare countries sure get
sick 01 endless demands lor in
stant contacts and OSl cards . I
get ham magazines from the
U.K., Sout h Africa, Malaysia, Au
stralia, and so on, so I have a fair
idea o f what is going on . .. but
99.99% of you don't have that
sort of input or the resources to
pay for such a wide variety of
magazines. Columns devoted to
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" I don 't do anything much! He calls CO and answers all questions! "
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Hl.·3;ZV- This Uttle Beauty is the first
of our compact. low profile amplifiers for
use wltn handheld radios. For VHF
operations. this unit produces lOW to
25W output with drive from your O.5W
to 3W handhefd. Excellent {Of mobile
use In your car.

Turn it on WIth the convenient front
panel controls. Including Power LED
and Transmit LED. Of slip the package
under the seat out of sight and out
of mind.

tow Insertion loss on receIVe and seiec
table power level design provides low
VSWR to the transceiver.

Use wittl arTy talkie from O.5W to 3W
for lOW to 25W output

The Hl-32V operates linear moos {Of
SSB or FM (swncn seecrecj. and the
best news of all: the price is only
$89.95 suggested retail! At your favorite
dealer nowl

New Product Preview-M
other super compact from Tokyo Hy
Power labs. , . This one is for UHF, and
it's beautiful. with the controls on the
brushed metal face panel to make oper
ation as easy as touch-and-go.

The ultra compact Hl-20U is a basic am
plifier for aU UHF handheld radios, and
it can accept .nput levels from 200mW
to 3\V, to produce a big 20W output
signal.

Your UHF handheld operations have
never experienced anything like this sur
priSIng little amplifier from Tokyo Hy
Power labs. Pnce and availability of the
Hl-2OU will De announced SOOfl.

-f?) 1Ill'III1IY-I'I/WER tABS,llIt.

long the quality leader among fine
Japanese communications equipment
manufacturers. TOKYO HY·POWER
LABS now makes these outstandmq
units available to you through American
dealers. Nowyou can get our advarx:ed
features and quanry at your kind of
prices.

Tokyo Hy-Power Labs' HC·150 tuner. with an accurate 200W 3·30
MHz power meterNSWR bridge and sturdy, quality-built coax or
wire line antenna coupler; provides smooth. precision matching from
any barefoot transceiver to antenna between Jaand 200 ohms. For
a most reasonable sum of $99.95.

If stompin' through the ORM at the edges of the band. where
somehow the DX always seems to be. and where the VSWR usually
heads for the sky. is your kind at thing; the HC-2000 is your kind at
coupler It can provide a matched antenna. while ready for both
forward and reflected power at the same time on the accurate dual
meter VSWRiwattmeter At $349.95 suggested retail. the HC·2000
can handle the output resulting trom the full/egal limit input to your
linear amplifier:

The next bme you want to make a lumpy line flat or to make a long
line perform as it should. use a quality built, quality performing Tokyo
Hy-Power Labs antenna coupler

~ TOKYO NY-POWER LABS, INC.
SAlTAMA,. JAPMJ

DistribUted by
Encomm, Inc.
2000 Avenoe G. SuIte aoo. Plano. Texas 75074
Phone 1214) 423.Q024 TLX 79-4783 ENCOMM OAt
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Han<lOes lui legaLpow....
~~e

RuggI'd. lighlwetghl. lnlftC·
lion molded 01 lop Qual' ly
maleoa l. w,tto h'Oh "'eIee·
I' ic Quahloes a nd e .cellenl
wealt>e<abll'ly End Insula·
lots a .e Cons t'UCled In a
sp"a l u....nding lashlOfl 10
perm'l ""' '''''ng o f load,ng
coas 01" part,al "" nd'ng fe '
tu.....:! I'aos
~' a" 0<.' ",,,<1 10'
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. [ no 0' CI'nl" , ,n~"" "o<s to<
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$4 .95 •ConSI,u(.l...,., 01 ,,~renna """I
,nQ COils 0< rl'un,bancl t'aps

DIPOLES

~ $6.95 VI 1" SO 2 39 connP<:lo<

HI-Q ANTENNA
END INSULATORS

only $12.95
HI-Q ANTENNA

CENTER INSULATOR

~

--...'...

HI·QBALUN
2

",on. HI.O
" '''Cf "'''H cl"n~

..oou u"os lO NGI N "'·0U,u" '''Su,. ' Of'
0'_'
"'"' 1:10,7!i '" $31 ,95 $21.95
o-c 40,15 0; 2895 2495

"20 20 33 27.95 23.95
0 -\ 5 " " 2895 "95
0·10 to re 28.95 21.95..""...""_...
5 0·80 80.75 95 28.95 3 1,95
50·40 ao " 32 95 28,95....__.
PO-lJ(I l0 BO.4O,20,10.15 "" " .95 3995
PO·4010 40.20.10.15 0; 37.95 33.95
eoeoc BO. 4O.15 '" 39 95 28 95
PQ·4020 40.20.15 0; 33.95 2895

--" _ ..- .. __ .. so _

see BO,7S 111.95 p..'" '" 510 ,95 p'

All prices are POSlpaod USA 48
A. II'_ III your fa ..,.,l.. deale< CIt orUer d<rec1l<Qtn

All ....tenna e complete ""Ih a H I-Q Balu.. or Hl-Q
Anlenna Cenl insula lor . No . 14 a n!enna wore . c ...·
amlC insulalOtS. 1oo ..yIofl a nlenna s uppon fQPft (SO
models only 5Ol.aled for ' uil lega l power. Antenna s
may be used as a n i rwerted V and may a lso be used
by MARS 01" 5WLs.

___ K CIltll>1N a yallable ""'" anlenna ordett
ttyIOtl guy rope ol5Ot' 1es1 100 !eel I·U9
Ceramc (Oogbone Type! ""lerna insulatOB 11.SO pi"

50-239 co ".. co....eCIOtS 56

. r", ooces yag ls . ",Ye<"1L'I'l
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• small hghtw"og'" a nd
""l'al l'>L~ DI"ool

• 1 1 Impedance 'atoo

• r", tu~ legal powe< a nd ffiOfe

• HeIJlS eIomtnall' TVI

• W,!" SO 2J'l connect'"

Husfler HF antennas deliver
oufslonding signal reporls
'Wherever vccrre rrcouer

Design your CM'n HF rrcone
frem a full seectcn 01 sco
qualify; U.S.-made stainless
steel boll rrocnts. QUick dis
co-s-ects . rrcss. springs. and
reso-ctos.You can cc:Nf3l any
6--b--BO-meler band, Occse
fran medium ex high power
resona tors with broadest
bord'width coo lowest SoNR for
optim...m perforr'T'l(]nCe en any
band. Easy band chorQaand
garaging with Hustler's fold
CNef rrost. too.

H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

Ask any ham - the best HF
mobiles on the road come
from: Hustler - still the
5tandord of performance,

• • •

When ncomes to

QSL's

US or Foreign Listings

~
"~. ,, .
II

it 's the f!
ONLY BOOK!

now.

,." ShIpping Tatl l

W USCilitlOOl< $19.95 $3 .05 $23 .00
o FO<e'll~

$18.95 S3 .05 $22.00Callbool<

~ SPECIAL OFFER!
. ' .. Amateur Radio
- Emblem Patch

--- only $2.50 postpaid
f'ega$U$ o n b lue field , red let ter ing. 3" w ide
I( 3" high. Great on ~Ckeu and UP5,

~~lIbooks
NOW READY!

Order both bookf, at the ume tlme for
$41.95lneludlng $hlpPlng.

Here they arel The tateat editions o f the
world.famous Radio Amateur Call bao k
are available now. The U.S. edition
features o ve r 400 ,000 list ings . w ith OYer
75 ,000 changos from laU yell' . The
Foreign edition has over 370,000 listings ,
over 50 ,000 changes. Each eoo« Usts calls
and the address Information YOU need t o
send QSL 's. Special fea tures I ncl ude t a ll
ehanges , census of a mateur lice nses,
w orld-w ide QSL bu reaus, p retll<es of the
w orld , International postal rates, an d
much more . prace you order f o r the n ew
1 983 Radi o A mateur canecc-o. ,v,lIllable

Order from y our dealer or directly from
the publl$her . A ll direct order$ add $hlpplng
el'large. F()f'elgn rO$l denu add $4 .55 for
$hlpplng. IIl lnol$ rMldenu add 5"$.110$ tal(.

ORDER TODAY!

RADIO 'M';;'im book INC.
~ Dept. B

~ 925 Sher wood Drl¥e
Lake Bluff, IL 60044. U SA

ER
3275 North " S" Avenue
KissImmee, f~rldo 32741

Van O ~OiII~r l "qUlr,~s I m'l l~d

Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO ....121
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Action Machine for 20
Are home-brew rigs a lost art? Not yet!

Here's an SSB transceiver you can build.

Photo A. M ini'ceiver 20 is an SSB transceiver boiled down to
the basics.

12 73 Magazine . January, 1983

output from the i-f ampl if ier
is m ixed with the 8.9985
MHz bfo in the M O SFET
product detec tor , recover
ing, typically, 5 mV of audio.

The audio output from
the product detector is am
pl ified by the low-level au
d io amplif ier and then
routed to the age amplifier
and the volume co nt rol. The
age ampl ifier fu rt her ampl i
f ies the aud io to around f ive
volts peak-to-peak and then
detects thi s signal to devel
op the age control vol tage.
Meanwhile, audio from the
volume contro l is rou ted to
the aud io power amplifier
and on to the speaker jack.
While in the receive mode,
the transmit c ircu itry is dis
abled by sw itchi ng off the
+ T supply voltage.

In the t ran smit mode, the
+ T voltage is switched on
as th e + R v o ltage i s
sw itched off, enab ling the
transmitter circu it ry as the
receiver c ircuit ry drops out.
Lo w-level speec h signals
f rom the m icrophone are
amplified to about 1.5 volts
peak-to-peak by the speech
amplifier and applied to the
balanced-modulator aud io
input. Here the audio is
m ixed with the bfo signal in
an Ie double-bal anced mod-

Mini'ceiver Circuit
Operation

Let 's fi rst look at Fig. 1,
rn tni'cetver's block diagram.
Mini'ceiver is a 20-meter sin
gle-converston superhetero
dyne transceiver bo il ed
down to the basics. A con
ventlonal 9-M Hz i-t f requen
cy is used.

In the receive mode, an
incomi ng sig nal in t he
14.25-14.30-MHz range is
routed through the receiver
antenna sw itc h to a dual 
gate MOSFET mixer where it
is mixed with the vfo signal
Ivfo range is 5.250-5 .300
MHz). The mixer's differ
ence output, at 9 M Hz, is
routed through the receiver
side of the TJR f ilter sw itch
to the fo ur-pol e crysta l
fi lter, which prov ides the re
ceiver' s select iv ity. The i-f
output from the crystal fi lter
is amplified by a single
stage Ie amplifier whi ch
can provide a voltage gain
of up to about 1000_ The

sign alternatives, and opera
tion. If you've always want
ed to build a good size pro j
ect from scratch but never
quite got around to it, this
art ic le is written for you. I'll
t ry to give you an idea of
wha t you've been missing.

wb5ipm

mini'ce iver, so I feel you will
have a good shot at making
it work if you want to give it
a try.

Thi s artic l e cover s
rnm l'ceiver's circu it opera
t ion once over ligh t ly and
then, in some detail , the cir
cuit schemat ics. No ma th or
theory here, just a shirt
sleeve discu ssion of the cir
cuit ry and how we ll rt seem s
to work . It you are game at
th is point, I'll then give you
some hints on how to build
and tune up rmnrceiver. and
I'll w ind up with so me ideas
on accessories, possible de-

minieeiver 20

I de si gned and built
mim'ceiver 20 to learn

something about SSB trans
ceiver design. Several times
in the course of the project I
became convinced that t
was learn ing more about
SSB t ran sceiver design tha n
I ever wanted to know! Any
way, minl'ceiver has worked
out and it' squi te a conversa
t ion piece on the ai r. You
can run mini'ceiver from a
lantern battery. which opens
up a number of possibi lities.
I have made an effort to use
read ily-available parts and
easy -t o -tune circuit s i n
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Fig. 1. Mini'ceiver 20 block diagram.

H

must. I first had the bfo cir
c ui t o n the rece iver ma in
boa rd. I also had a bout two
volts of bfo in the i-f amplifi
e r output, plus a ll the loca l
AM rad io stations, et c! Keep
the bfo shie lded from the i·f
a m p lif ie r; t h a t is sa ge
advice.

The vfo consists of a but
feted Hartley osci llator de
signed a long recently-pub
Ii shed guidelines.' I fo und
the vfo to be qu ite sta ble .
Tun ing is very fast yo u ma y
want to use a reduction
dri ve if you don't ha ve a
steady ha nd R18 all ows the
vfo output to be ad justed to
5 V peak -to-peak , The vfo al 
so is bu ilt in a mimbox. pri 
marily for its own protec 
tion . The box he lps sta b il ize
tempera ture a nd sh ie ld the
vto from other rf signa ls.

Receiver Rf Section

CR3, CR4, R24, R25. R26,
( 28, and C29 form the re 
ceiver antenna switc h. In the

Fig. 2. TjR vol tage switch.

for re liable logic switc hing
with the slow rise times pro
vided by Rl ..(2 a nd R2..(3.

The vfo. bto. a ud io powe r
amplifier, an d the collectors
of the tran smitt er drive r a nd
final a mplifier a re continu
ously supplied with + 12 V
dc from the input power
jack . (1 provides dynam ic
filtering for o pera ting from
dry ce ll batterie s, e tc .

Vfo and Bfa

Fig. 3 provides the vfo and
bfo sc he ma tics. We'll start
with the la tte r. The bfo is a
grounded-base crystal oscil
lator designed to work with
a se ries -resona nt 8.998500
M Hz crysta l. It is easily
tuned ± 300 Hz, which al
lo w s you t o ta ilo r t he
"sound " of the rig so me
what. It will provide a S·V
peak-to-peak out pu t when
loaded by the product de 
tector and ba la nced modu
lator. Note that it is en
closed in a rninibox . This is a

'"' " j" T~~

J, c r "' 1" '"l' ,~oo.r .. " ".

"'
asv ea .;" . "' '" T' P I2 ~, r e». _09,eE
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the PTT switc h is o pen, + 12
V de is applied to Rl a nd on
through the ga te intercon
nect ions to pul l R3 low at
pin 10. This turns on Ql and
supplies + R to most of the
receiver c ircu it ry. + R a lso
turns on Q4, which helps
pull down the +T voltage
o n a tr an sm it -to-rece ive
trans ition. Meanwhile , pin
11 is a t + 12 V dc a nd Q 2,
+ T, and Q3 a re off.

When the PTT switc h is
closed, the input side of Rl
is grounded, which first al 
lows pin 10 to go to 12 V de,
shutt ing o ff Q l and Q 4.
About 30 m illi second s later
pin 11 wi ll go low, turn ing on
Q 2 and Q3, supplying + T to
the transm it circuitry a nd
clamping + R to ground . R2
and (3 account fo r the time
that both +Rand +T are
o ff dur ing a re ceive-to 
tr ansmit o r t ra ns m it-to 
receive tra nsi t ion Rl and (2
simply form a gl itch filter .
Schmi tt inputs were c hose n

TO P H
".PUT

TfR vol tage Switch

Almost every modern SSB
transce iver design inco rpo
rat e s dig ita l lo gi c , a nd
rni ni'ceiver is no exception.
Refer to Fig 2, the T/R vol t
age switc h sc he ma tic . A
409 3B E ( M O S qu ad
Sc hmitt NAND gate is the
hea rt of this circuit. When

ulator. The double-sideband
output from the modulator
is routed through the trans
m it si de or the T/R filter
switc h to the crysta l filte r.
The c rysta l fi lter st rips off
the unwanted lower side
band and routes the 9-MHL
SSB signa l to the transm it
mixer. A t the transmit m ixer,
the 9-M Hz SSB signa l is
mixed with the vto signa l
and the sum ou tpu t at 14
•\1Hz is developed in the
t ran smit m ixer's tuned out 
put c ircu it.

The 14-MHz SSB signa l
next is amplified by two
MOSFET low-level tran smit
a mp lifie rs to about 600 mV
peak -to-peak . The d river
stage boosts this signa l to
a bout 200 mW and the final
a mplifie r to about 1 .5 W.
The output from the final is
se nt to the a nte nna . Sinc e
the rece iver antenna switch
is o pe n in the transm it
mode, the receiver m ixer is
protected from overload.

The + R and +T power
supply voltages are alter
nately switc hed on under
the control of the micro
phone PTT switc h. All in all,
mini'ceiver is a simple and
stra ightfo rwa rd des ign .

73 Magazine . January, 1983 13
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rnA dc, again providing a
low-loss path t o sma ll rf sig
nals. Meanwhil e, CR8 is
back-biased, iso lat ing the
bala nced modu lator from
the rece iver-mixer outpu t
and crystal-f ilter input. In o
is the biasing re s!stor for
CR5. R31 establishes a SUit
able input impedance for
the crystal -lattice f ilter

The crystal -lattice filter
uses four crystals, two cui
for senes-re sonence 7S0 H z
below center frequency and
two cut for senes-resonance
750 Hz above center fre
quency. The overall 6-dB
bandwidth appears 10 be
about 2200 Hz. Unwanted
sideband suppression i s
around 26 dB (5% ) at 1()(X)
Hz, which is OK for Q RP

W hile the filter can be
built for under $30, you
won 't hurt my feelings if
you use a commercia l f ilter
here. Remem ber to adjust
R31 and R32 to suit the corn
mercia ! f i lter's te rminat ion
impedance if you decide to
go th is route.

I've always had good lu ck
with the M C1 350 i-f am pli
fier (IC2). It exhibits high bu t
stab le gain when properl y
terminated and smooth for
ward age acti on, assuming
you keep th e bfo signa l ou t
o f it. The value of R40 and
the turn s ratio of l6 were
chosen fo r hi gh stable gain. I

10 ""'llOI>C1
Ol1fC10l'l ...."
a.o.&..otCt D
~,~

and m ight u..e PIN diodes;
however, I'm not a purist
- just cheap

The receiver m ixer em
ploys the often-used 40673
(Q 8) which i<, adequate for
this applicat ion. We now
co me to the second d iode
sw itch in the rnini'ceiver.
whi ch i<, used to sw itch ... ig 
nal s to th e crystal filter f rom
either the receiver m ixer or
the dou ble-balanced modu
lator. CR5 form s half the
switch; CR8 (Fig 6) form s the
other half . When + R is on,
CRS is conduct ing about 6

rf o u tput f rom the f inal am 
plif ier is posit ive, CR3 is
reverse-biased so little sig
nal m akes it t o the m ixer in
put transformer. W hen the rf
ou tput from th e f ina l is neg
at ive-go ing, CR3 is forward
b iased so the rf signal ap
pears at R25. However, CR4
is now reverse-biased, b lock
ing the rf output from reach
ing the mixer input.

The use of this t ype of d i
ode sw it ch eliminates the
need for a mechanica l rel ay .
Purists would probably add
some rf chokes In senes
with the biasing resistors

2ton u " IBG-!>eH~·2
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Fig. J. Vio and bio schematics.
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receive mode, R25 supplies
curren t to CR3-R24 and CR4·
R26 from + R, CRJ and CR4
are forward -bia sed with
a bo ut 5 rnA de a nd appear
to sma ll rf s igna ls from the
antenna as 2S.Q hm resis
tors. Rece iver signals thus
easil y can pass throug h (28
a nd C29, which are de block
ing capa c itors, and t he
two forward-bia sed diodes
to the input tran sformer of
the m ixer.

Whe n the bias to the di
odes is remo ve d in the t rans
mit mode, the diode sw itch
opens. Notice that when the

.-- _.-

o

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

c...,"

'"'u,

- _.-
I ~,

Photo B. Typ ical mtni'ceiver SSB voice waveform. About
1.5-W p-p ou tput.
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Photo C Output spectrum consis ts primarify of the funda
mental and bermonics. Afl spurs are more than 40 dB down.
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HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

• Send and receive ASCII. Baudot and Morse code
• Full length 72 character lines and 24 line screen
• True "ASR" operation - pretype while receiving
• 50 Line pretype, on-screen transmit buffer
• 150 Line receive display buffer
• MS03100 adds 450 lines of MAILBOX message storage
• P31 green, 12 inch display screen is built-in
• Cont rol functions are clearly marked on keytops
• On-screen status indicators with real time
• Upper-lower case ASCII with ALL control codes
• 45,50,57.74,100 baud Baudot
• 110, 150, 300, 600, 1200, 1800, 2400, 4800. and 9600 baud

ASell - full or balf duplex
• 1 to 175 wpm send and receive Morse code
• Current loop or RS232 110 interface
• 8T6000 has tuning oscilloscope and loop supply
• Three RTTY shifts: 170, 425, or 850 Hz
• Multiple active RTTY filters and detector stages
• Crys tal controlled RTTY transmit tones
• Printers available for hard-copy of all 3 codes

Write or call for more details. Seethe DS3100, MS03100, ST6000, and printers at your favorite
HAL dealer .

By popular acclaim - the leader and king of radio teleprinter communications - the HAL
DS3100ASR and ST6000. When combined witb the MS03100 Message Storage Option and a
hard-copy printer, you have the premier RTTY station. Discriminating operators the world
over choose the DS3100 and ST6000 for their stations over any other equipment . The DS3100
and ST6000 have set new standards of comparison for commercial and amateur RTTY data
communications; they are representative of the high standards of quality and performance for
which HAL is known throughout the world. Put your best RTTY signal forward with the
DS3100 and ST6000!
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Transmit Amplifier Chain

Referring to Fig. 7, we f ind
the t ransmit ampl ifier cha in
uses both tuned and broad
band stages. Qll and Q12
are tuned low-level amplifi
er stages. There is more po
tential gain in these stages
than needed, so the turns
rat io at L9 is not for imped
ance m at c hin g, it 's to
" t hrow aw ay" som e extra
gain without lowering Q
The turns ratio at L10 pro
vides a suitable match be
tween the drain o f Qll and
the 30{)hm or so inpu t im-

rie r suppression is easily ob
tained by adjusting R77. No
t ice the other end of th e T/R
f i lter switch (CR8) at the
output of the balanced
modulator.

After being rout ed
through the crystal f i lter to
do away with the lower side
band, our 9-MHz SSB signal
is ready to be t ranslated to
14 M Hz . It was at thi s point
that I started learni ng too
much about SSH transceiver
design. I won't bore you
with all the mixer c irc u its
that didn't work. Let me just
say that I have seen just
about every picket fence
display on my spectrum an
alyzer that I could imagine
(see "Poor Man's Spectrum
Ana lyzer," 73, August ,
1982). The biggest problem
was the 3rd harmon ic o f the
vfo at 15 M Hz. Now you can
supposed ly get th is out with
a carefu lly designed multi
po le bandpass filter, but it
sort of compromises our sim
ple-to-build theme. Fortu
nately, there is another way.

First, start with a 1496N
d o u b l e-b a l an ced mixer .
Next, don't drive the carrier
port (p in 8) w ith more than
70 mV peak -to-peak of vto
signal. Thi s leaves the mixer
pretty much in " l inear" op
eration so th at not much 3rd
harmonic of the vfo appears
in the mixer output. (Refer
t o the spec t rum photo,
which tells th e storv.) Any
way, we now have a clean
14-MHI SSB signal, so on to
the t ransmit am p chain.

Speech Amp,
Balanced Modu lator, and
Transmit Mixer

Fig. b detai ls the above
mentioned circuit ry . Again
an LF353 is used as a two
stage aud io amplifier (IC6 ).
This time it is rigg ed to pro
vide a high-im pedance input
to the mic rophone. Since
high-im pedance audio c ir
cu its m ake me nervous, I
heav ily decoupled the input
from d . A 1496N double-bal 
anced mixer (IC7) is em 
ployed as the ba lanced
modulator and works Quite
wel l. At least 40 d B of car-

don't suggest pushing the lC
ha rder by raisin g the va lue
of R40. You don't need the
ext ra gain and acco m pany
ing headache.

T h e f a i t h f u l 4 0 6 7 3
MOSFE T is again in service
as a product detector at Q9.
Not ice the heavy audio by
passing and decoupling.

Receiver Af Section

Refer to Fig. 5. An LF353
dual op amp (IC3) is used as
the receiver low -level audio
amplifier. R47 allows the au
dio gain to be trim med out
to su it. (50 and (Sl he lp roll
off the high-frequency re
sponse of the audio section.
The LM383 audio power am
pl ifier, le 5. is somewhat of a
power overk il l. but it pro
vides low-distort ion audio at
normal liste n ing levels 
much bette r than trying to
push an underrated au dio
sect ion too hard.

IC4 is another LF353, this
t ime used as an age amplifi
er and detector. I seem to
get the best results w ith au
d io-derived age when the
base audio freq uencies are
ro lled off -which explains
the small value of (54. R57
contro ls the age att ack time
and R58 controls the release
ti me. Of course, changing
(S8 messes up both ti me
constan ts. Agc characteri s
tics are Qu ite subject ive, so
feel free to experiment here.
You might consider age
something of a luxury on a
basic t ransceiver. On 20
meters, I don't.
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Fig. 4. Receiver rf schematic.
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Parts

See be low f o r t he li st-

Mini'ceiver Const ruction

1feel that you wi ll have a
go od chance of successfu ll y
bu ilding the mini'ceiver. o r
your customized version o f
it, if you are com fortab le us
ing a t ri ggered osc ill oscope
in troubleshooting and have
b ui lt severa l kits and scratch
built pr o j ect s. Or , of
course, if you c an get he lp
from a fri end and/or som e
o ne in your c lu b o r repeat er
gro u p w ith the above ex
perience. I'm not try ing t o
discourage anyone; I just
w ant you to have a good
chance f o r success if you
embark on th e pro ject .
Buil d ing and exper imenti ng
is grea t fun, and I want it t o
stay that way for you I
believe that you can bui ld
mini'ceiver for about $200,
maybe less if you have a big
junk box.

sensitive to ant enna imped
ance, whi ch is characteristic
of series t rap su ppressio n.
R99 allows you to ad just the
overa ll gain o f the amplifier
chain.

AI<£R
n

form a series-resonant trap
that takes ca re of the 2nd
harm onic, which is the only
offending sp u r. Notice that
the b ias to both the d ri ver
and the fina l amplif ier are
sw it ched by + T Despite
some delibera te and unde
liberate attempts, I've not
managed to zing the fi na l
(p robab ly because I have a
spare). Harmonic sup pres
sion appears to be fa irly in-

feedback for the sake of st a
bi lity seems prudent in an
HF driver appli cation.

L12 matches the output
of the driver to the S-Dhm or
so input impedance of the fi 
nal amplif ier . A single pi net 
work of rather lo w Q trans
forms the assumed 50-Dhm
ante nna impedan ce to
around 35 Ohms, sett ing up
the l.5-W output with some
room to spare . L16 and (108

Fig. 5. Receiver at schematic.
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pedance of the driver. The
d river is th e broadband
stage , The same feedback
that sets the broadbanding
on this stage pretty much en
su res low-frequency stabili 
ty , which is what I was afte r.
It seems a l ittle hard to f ind
a su itab le driver for HF
work, but the 2N3866. which
often is used in cable TV sys
tems, is very easy to find.
Since it is a VHF transistor,

••

Parts List

Component Rei#! Suppli er#!

4093BE IC IC1 4
1350P IC IC2 2,4,6,7,8
1496N IC IC7-8 4
l F353 IC IC3-4,6 2,4,7
l M383 IC IC5 2,4,7
TI P125 DBJT 01·2 2,4,7
2N2222 BJT 03·4,7 2,4,6,7,8
MPF102 JFET 05 2,4,6,8
40673 MOSFET 06,8-10 1,2,4,6,7,8
2N3866 BJT 012 2,7,8
MRF476 BJT 013 8
1N914B Diode CRl-8,10 2,4,6,7,8
1N4001 Diode CA9 2,4,6,7,8
8.998500 MHz .001% SR crystal Y1 5
8.999250 MHz .001 % SA crystal Y2,5 5
9.000750 MHz .001 % SR crystal Y3·4 5
l 43-2 Coil form L2,5-7 3
l 43-6 Coil form l4,8·10 3
FT·37·43 Toroid L6 3
FT-50-61 Toroid L11 3
T·50-6 Toroid l 14·16 3
3-30 pF Var. cap., '/A" shaft Cg 6
3-30 pF Var. cap., PC mount C6 6
80-300 Arco trimmer C114 8
4·40 Arco trimmer C108 8
5% NPO Ceramic cap C7-8,10 local TV supply
10% TS Ceramic cap C20,30,34 local TV supply

43,76·77 or use sil ver
88, 91 mica 5%
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5%SM Silver mica cap C21,22 2,4,8
Cl05·107

500 pF Feedthrough cap, C15,17 1
threaded type

1 " F low-leak cap C58 7
CU-3000A Bud minibox 2
CU·3011A Bud minibox 2

Note: Other components are garden variety '/A- and 'I2·W resistors,
+80, -10% 50·V ceramic capacitors, and standard elect rolyti c
capacitors.

Suppliers:
1. Alaska Microwave labs, 4335 E 5th Street, Anchorage AK 99504;
(907)-338-0340.
2. Allied Electronics, 401 E 8th Street , Fort Worth TX 76102;
(817)-336·5401.
3, Amidon Associates, 12033 Otsego Street , N. Hollywood CA91607;
(213)·760·4429.
4. Jameco Electronics, 1355 Shoreway Road, Belmont CA 94002;
(415}-592.8097.
5. Jan Crysta ls, 2400 Crystal Drive, Fort Meyers Fl 33906;
(813}-936·2397.
6. RadioKit, Box 411S, Greenville NH 03048; (603)-878·1033.
7. Radio Shack.
8. Semiconductors Surplus, 2822 N 32nd Street #1 , Phoenix AZ
85008; (602)·956·9423,



Satellite TV System - AES 'Paduuje neat
Includes: • Wilson MD-llB Antenna with Polar Mount. Drak e ESR-24
Sate lli te Re ceiver w/Down Converter .120° LNA .Scaler Feed. LNA Rotor

All f $18950 0 _ For Details.- Call Paul Willkamp, WA9TFG
or at our Milwaukee TVRO Headquarters

Options: RFModulator - $59"; Splash Proof Box - $24"; 1000 LNA - $6000 extra; Cables

-.\ ! ~~

I t ~. '11.. _• . J I ~

Paul Wittkamp
WA9TFG

MISCElLANEOUS
Total shipping weight... ••• 66Dpounds
Installation Time.... ...•2 men, 3 bcurs
Warranty . ............. ..... ••• 6 months

Microwave Satellite
TV Antenna

WILSON
MICROWAVE
SYSTEMS.INC.

Model MD·IIB New. improved 11' para bolic polar mounted antenna, the
perfect companion for the DRAKE ESR-24 receiver. Includesa pola r mount
wh ich is simple to install utiliz ing a Single pedestal, rotatable base, Anchor
boltsare simply set into postholes &conc rete; professional concrete work &
level ing are not necessa ry, Two men can install antenna in 3 hours after
concrete hardens. Workswell in any location in theU.S.Adjustable declination
angle sweeps true for all parts of the country; azimuth crank is interchangea-
ble for either East or West coast locations. Shipped F.O.B .

MD-118 Specifications: Milwaukee, WI or
MOUNT l as Vega s, NV
Type ••• ••••.. True polar. rotatable base
Construction 1/4" - 3/8" steel
Weigh!... 300 pounds
Finish......• ... .........•• •••••••• Brown
Foundation 4 holes 6" ~ 4'
Azimuth Sweep 91 0

Elevation •............... ... •.••••••• 66 0

ANTENNA
nameter 11" or 135m
Conslruction 12 panels, 18 gao steel
f inish Tan, zinc primer
Weight.. 225 pounds
woc-coeretonet. .. 50 mph steady load

Surv iva l .••• 100 mph steady reed
Temperature range ·60 II) +1250

frequency ••.•••......... 3.7 to 4,2 GHz
VS WR ••••••••••••••.. . ...... 1.25 or less
Gain .•••••••••••••••••. .•. ......... 41dB
FI DRatio .••••••• •• •••••••• .......... .44
112 power beamwidth ••••.... ..... 1.50
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and aud io PC boards is
so mething of an art form.
For a one-shot project , it's
hard to beat the use of sin
gle-sided Iz-ounce copper)
c ircuit board with the co p
per on the component side
used as a ground plane. No
tice that the t ransmit ampli
fier chain is built in thi s way.
It's generally faster to dupli
cate a circuit using this ap
proach than to go through
the process of lift ing circuit
board art, exposing resist,
etching. etc.

I ' ve o ut li ned t he ap
proach I like to use in an ear
l ier arti cl e, bu t it's worth go
ing through again. If nothing
else, it makes component
subst itu t io ns a snap. Get
some drafting vellum w it h a
light blue 1/10th-inch grid on
it. After you have gathered
al l the part s for a circuit ,
you can begin developing
the board layout. Start by
mulling over the schem at ic
and inspec ting the compo
nents Then lay out the com 
ponents on the grid paper
and think through their in
terconnection. Juggle th e
compo nent s a ro u nd as
needed for a neat arra nge
ment that m inimizes t race
lengths and crossovers. If
you think in term s of circu it
strips, it makes things easier.

After you have the layout
and interconnection for a
sect io n of the circu it visua l
ized, pick up the compo
nents and sketch in their

ing of all major parts. As I
promised, the pa rts are read
i ly available. You might
have a little trouble finding
the NPO capacitors, but
many rad io-TV parts houses
stock them. Keep in mind
t ha t one of your best
sources for parts informa
t ion is just a CQ or two
away - just don't conduct
your purc hases d irectly on
the air!

Photo I). Vfo construction detail.

Circuit Boards

The layout of high-gain rf

Chassis

I bu ilt my mini 'ceiver in a
12" L X 7" W X 4" H Bud
CU-30 11A mi nibox, and
used two 2:v.. " L x 2-1 /8" W
x 1-5/8" H Bud CU-3000A
rni niboxes within to house
the vfo and bfo. As you can
see in the construction pho
tos, I put the power supply,
receiver, speech amp, bal 
anced modulator, and t rans
m itter m ixe r on a main
board and the t ransmit amp
chain on a smaller piggy
back board. This worked out
successf ull y. However, I
p lan to use two cards of the
same size mounted vertical
ly, each facing out, in the
nex t mini 'ceiver. In t h is
case, I wou ld put most of
the transmitter circuitry on
one card . If you decide on
th is layout, keep the speech
amplifier and fi nal rf amp at
opposite ends of the trans
mitter board!
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Fig. 6. Speech-amp, balanced-modulator, and transmit-mixer
schematic.
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Photo E. View o f the main board, which includes the receiver,
speech amp, balanced modulator, and transmit m ixer.

21

Transmit-amplifier chain.
73 Magazine • January. 1983

Fig. 7.
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Rf Coils and Transformers

Radio Shack cu rrent ly
markets a packet of magnet
wire in th ree gauges: part
number 278-1 345. This type
of wi re can be stripped sim
ply with hot solder, so it's
ideal for rf co il and trans
former applications. Use the
30-gauge wire for winding all
the shielded tran sformers.
Use t he 22 -gauge wire
for winding all the toroids
except l 6 and l14, where
the 26-gauge wire will be
easier to use. I used a small
10-uH molded choke for
L13 However, thi s should
not be too cri t ica l. If you
have trouble f inding a mo ld
ed choke, t ry 16 turn s or so
on an FT-50-61 ferrite core. It
might be a good idea to put
a 'lO-Ohm resistor in series
with this choke to avo id any
surprise resonances.

You will notice a nu mber
of bif i lar windings are used.
I use an elect ric dri ll to pre
twist pa irs of w ires to about
6-8 turns per inch. Use an
ohm meter to figure out
which wi re is wh ich after
winding the bifilar coils. On
t he shielded co il s, bring the
bifilar pai rs out together at
each end of the bifila r wind
ing and then separate and
t in them under the ci rcu it
board . Don't t ry to solder di
rectl y to the coi l-form posts
on these t ransfo rmers. You'll
w ind up a post short.

out lines on the ve ll um .
Show the component inter
connections underneath the
ci rcuit board with dotted
lines. You wil l be surprised
how fast this goes. Remem
ber that al l ground connec
tions are on top. Be careful
to keep input and output
connect ions of high-gain rf
and audio stages separated.

Once the layout is co m
plete, you can tape it direct
ly to your circuit board
bl ank. Drill through the lay
out and the circui t board
each place a component
lead or wi re goes through
the board . I use about a #62
bit for most holes except Ie
leads, where I use a #68 bit.
It' s easy to enlarge holes
later as needed for the big
ger component leads.

After all the ho les are
drilled, l ightl y coun tersink
them WIth a 3/32" bit e-ex
cept those whi ch are going
to be direct ground con
nect ions. The countersink
ing keeps the leads from
short ing out on the ground
plane. After cleaning the
board and perhaps tin-plat
ing it , you can begin insta l
ling components. They are
interconnected under the
board by thei r leads and/or
bus wi re. Remember to keep
connections as short as pos
sible and watch input-out
pu t routing around high-gain
stages.
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Photo F. Top view of the tra nsmit amplifier chain. Note the
"stovepipe" driver heal sink.

Photo G. Overall view of the mini'ceiver circuitry with the
trensmit amplifier card in place. The b io is housed in the
small minibox ;n the bad.

Transmitter June-Up

Hook rmr nceiver to a
50.Qhm dummy load. Short
the PTT inpu t on tht· mike
jack to ground Chec k the
voltage acro ss R'l l ') It
should be around 20 mV de.
which indicates a 20-mA qui
escent bi as on Q 'l .i . If it' s
much off this va lue, replace
R112 with a larger or smal ler
resistor as needed to br ing
the bias in range. Incidenta l
ly, if you have trouble f ind
ing a 't -Ohrn resistor for
R115, you can use a 10.Qhm
resistor {2oo mV del. bu t
short the resistor ou t after
sett ing up the bias

Input a singlt· a udio lo ne
of about 8 mV peak -to-peak
into the audio side of the
m ike jack. Ad just R70 tor a
1.5-V peak -t o -peak aud io
signal at pin 1 o f IC7 Hook
the scope to the anode of
CR8 and peak L7 You will
see a w aveform that looks
l ike an AM signa l with 20
40 % modulat ion , abou t 400
mV peak -to -peak , Check pin
1 of IC8 for it fairly clean
l SD-2OU-mV CW signal. Look
a t tbe output of LB and peak
for a 14-MHz signal o f about
1 50 -200 mV . Move the
scope to the outpu t o f l10
and peak lY, l10, and R9Y.
Ad just RY9 for it lower b ias

instab ili ty vvhen ru nning off
d ry cells.

Receiver 'rune-Up

Run the tuning slugs III on
l 4, LS, and Lb so that the
tops of the slugs are just
slight ly above the top of th e
shield cans. Set t he volume
control and R47 at m id
range You should now be
able to hear 20-;neh'r SSB
signals on your antenna or
on a 15' piece of w ire ..tuck
In the antenna jack.

Fire up your other Ht' ri g
into a dummy load at low
outpu t power and "OPt its out
put freq uency for abo ut
14.2 75 MHz . Tun e t he
r nini'ceiver to find the ..ig
nal O nce found , m omtor
pin 7 on IC4 (the age ou tput)
and peak L4, l S, and tt, for
maximum age ou tput. If you
see the age voltage peaking
above 6 V de during tuning,
reduce your signal level a
bit. You can now ad just Rol7
10 su it . Back this pot down a
bi t if you run into h igh
volume aud io distort ion or

and f ine-tune the slug in l3
for operat ion at 8 .998')(X)
MHz. The bfo m ust be load
ed with the prod uct detec
tor and balanced modulator
for proper o peration It's a
good idea to put a small
hole in the top of the bfo
rnmibox over l3 to allow for
to uch-up adjustmen t o f the
slug wi th the mimbox top
in place.

fort> power ing up the rest o f
the ci rcuit ry, test th e r.'R
voltage sw itch for proper ac 
t ion. ( heck the collectors of
Q 1 and Q 2 in each PH
swi tch posit ion for proper
on/oil ac t ion You d id w ire
the microphone jack up
right , didn't vou/

8fo and V fo Tune-Up

Apply + 12 V dc to th e
v fo and check for osc il lat ion
with the scope at (16, ~uJly

mesh tuning capacitor C9
and ad just (6 for operation
around 5.250 MH 1. Unmesh
( Y and co nfirm operation at
about 5,300 M Hz. Set C9
about mid-range and peak
12 while looking at the vfo
ou tput . Then adjust R18,
clockwise f rom the bottom,
for a 'l-V peak-to-peak out
put. Putting the top on the
vfo will change its operating
trequencv somewhat, so
you may w ant 10 tune and
t ry a couple of t imes until
you get II o n frequency With
th e top on

Power Supply and
TIR voltages

Tune-Up

Recommended test equ ip
ment tor tuning u p mini '
ceiver includes a triggered
osc illoscope w ith at least a
20-MHz bandwidth, a m ult i 
band HF transce iver. a dum
my load, a frequency count 
er, and an audio osci llator.
Luxury items for tune-up in
clu de a grid-dip osc il lator,
an rf signal generator with a
step ettenuator. a two-tone
osci llator, and, of course, a
spectrum analyzer.

Apply + 12 V de to the
bfo and back the slug nearlv
ou t of LJ, Whi le monitoring
the output o f L3 with the
scope, slow ly run the tuning
slu g in until oscil lat io n
sta rts, Peak the osci lla tor
o u tput. You sho u ld ge t
about a 5-V peak-to-peak

You can run a rrnm'ceiver output. Check oscil lat ion
off a 12-V-dc. 1-A supply. Be- frequency w ith your counter
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You may find the vto and
btc a little tight to cons truct
since th ey have to fit in their
respect ive m iniboxes. W ith
a hnle pat ie nce everythi ng
will fit. For the vto. it's p rob
ably best to e tch the copper
off the circuit board except
around the edges. Hopefu l
ly, the vto deta il photo will
help w ith the layou t.

Heat Sinks

The audio power amplifi
er, transmit f inal am pl ifier,
and t ransmit driver sho u ld
a ll have hea t sinks. I made a
"stovepipe" heat sink out of
copper sheet for the 2N3Bbb
driver. Sta nda rd co mmer
cial heat sinks were used
e lsewhere.



voltage to Ql0 and Q l l if
the output o f 110 is more
than 500 mV peak-to-peak .
Check the output o f Q 12 at
C59 for about a 5-V peak-to
peak signa l.

Hook the scope to the
o utput o f the ampfifior
chain (SO-239 connecter)
and peek Ct t -t Ih ts is broad
luning. so watch caretullv.
You should have about 25 V
peak-to-peak of rf output .
Find the 2nd harmonic of
mim'cetver's output on 10
meters and tu ne Cl08 for a
null. Tun ing is quite sharp,
so tune ca refu l ly . Cl 08 can
al so be tu ned to peak the
2nd harmomi c; be sure you
tune for minimum output on
10 meters You can use a
short piece of wire for a
receive antenna on your
t u-rneter rig since it's in the
sam e room with m ini'ceiver.

Disconnec t t he jum per
and audio osci l la tor from
the microphone jack and
plug in the mike. Readjust
IU O a bit, if needed. for an

SSB voice signal sim ilar to
the one in Photo B Be
careful not to push too hard:
there is enough flat-topping
ou t t here already.

Operation

Now the moment of t ruth.
The results you get wi th mini'
ceiver depend heavily o n
your antenna system. but
thi s is true of any stat ion. I
think you WIll be surprised .
I've gotten clean audio re
ports (excep t when I rned a
nar rowe r crystal fi l te r!) and
moderate signal st reng th re
ports which is expec ted for
Q RP. The fac t tha t mini '
ccivcr is home-brewed does
generate Q SO interest

M ods and A lte rnat ive
Ci rcu i try

An Svrf-output meter can
be added easilv if you like to
wa tch m eters j iggle, f or the
Scmete r. monitor the age
vo l tage wh ich w ill vary f rom
abou t 4 to 7 V. Add a 2:1 re
sist ive divider across the rf

output (about 1k total load)
and then detect the peak rf
vo ltage at the d ivider output
with a diode-capacitor rf de
tector. This should give you
about & V peak to dr ive the
m et e r. Use a togg le sw itch
to sw itch m odes o n the
meter.

There is enough room left
to add an " afterburner" if
you feel you need a little
more power. I suggest using
an MRF477. wh ic h should
take you easily into the
2S-W range. No m ore lan
tern battery o pe ra t io n,
though. The rec eiver ante n
na sw itch should be moved
to the collector side of the
matching network in this
case. I don't suggest this un
less you have already done
so me rf amplifier design.

M in i'ceiver should be fair
ly easy to put o n o ther HF
bands by adding the appro
pria te crysta l osc il lator and
anot her 149& mi xer to
ach ieve a suitable vto out 
put range, along WIth adjust-

ing land C values as
needed.

From Here

You can never reall y f in
ish an elec t ron ic design (or a
co mputer pro gram for that
m atter) and mini'ceiver is no
except ion. There are many
ways the design can be im
proved . If you have an idea,
try i t! Experimenting is fun.
If you would like to ask me a
question about mini'ceiver,
please send ,10 SA SE. 731 .

References and Readings

1. " Pro gress ive ccm m untc e.
trona Receiver," Wes Hayward
and Joh n Lawson, OST, Novem
ber,1981.
2. Solid Sta te Design for the
Radio Amateur, Wes Hayward
and Doug DeMaw, AAAL pubfi
cation.
3. Crys tal Osc illator DeSign and
Tempera ture Compens ation,
Ma rvin Fre rking , Van Nostrand
Reinhold.
4. Introduction to Radio Fre
quency Design, Wes Hayward,
Prentice-Halt, (Excellent if you
can handle higher ma th.)
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HP 2835 Diodes
.001 Chip Caps.
Resistors
Prewound chokes
Electrolytic Cap.
Pre Made Probe
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FOR A MORE STABLE PIC-
TURE. ""£//oJ ! !
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3 .......':"
2
6
9
4
1
1

CONVERTER
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@@@@@@@@@@
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ED, READY TO CONNECT TO
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CONNECTOR ATIACHED.

$24.15
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Comp lete
Down Converter

System
INCLUDES

ANTENNA KI T
POWER SUPPl V KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 po 12,*, oil
25 PC' IS,*, aU
50 po 25% oU

100 Pl'S 30,*, oH
1000 PC' 35% at!

No M... ni lor
Qua nl ih O" counl

-

Converter P.C. Board
Plated through holes
for stability $4.95

Power Supply
P,C. Board 2.95

MRF 901 2.00
NE02135 4.95

~;;;;;;;;--;;:;-;;:;;~;-;;;-rr======:;1 283S Diodes 95• .<xn Ch ip
Caps 1013.95

Choke Set of 4......1.95
LM 317 Regulator 1.25
'F' Connectors
Chassis 50

Walt Transformer
12 VAC 700 MA 4 . 9~

'U ' Bolt 95
BALUN
75 to 300 ohm......1 .95

BALUN
for rabbit ears....2.95

• RG 59/ U COAX
WITH CONN ECTORS

FACTORY MADE
100 Ft. $11 50
50 Ft. 9 50
25 FI. 5,lS

3 Ft. 2 ,50

POWER SUPPLY
KIT

$169 5

POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F' CONNECTORS WIRE
RESI STORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMINAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY , ,$J4.95

2300 MHz VARIABLE
•••••••••••••••••••••••••••••••••••••••••••••
ANTENNA KIT ~j....
$1695 ~ ~WASH ERS

31 SPACERS
• MOUNTING BRACKET

6" RG 174 COAX.
'F' CONN ECTOR • 35" ROD

6¥2" .Ie 4" P.V.C. PIPE
:0>"-" 2 DRILLED END CAPS • HARDWARE

We will tune conve r
ter boa rd for $12.50

troub le shoot
add 7.50

trouble shoot
power supp ly..$12.50

plul a ny ,,'11 n...-decl .

w. ..1Il . cc.pt telephone Ol"de,e 101 VI.. " Mu te,ce,d
No C.O.D. O,den

TO ORDER CALL 317·291-7262
800-42&-3500

Comple le kit ..&1;.... 10 Ibe . PM. ...cld e ulhc ien l postage

6254 LaPas Trail
Indianapolis , Indiana 46268
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An Alarming Procedure
This false-proof repeater emergency alert, . .,

won t tie up expensive eouiomem.
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•

:. \\\\\\\1
Mel vyn C. Morris WA lL G
MienJel Polimer K1 FN )I.

J4(J Hampton Rood

Sharon M A 02067

Decoder board mounfed in battery compartment.

Two-meter repeaters pro
vide reliable co mmuni

catio n for relatively large
areas surro unding the re
peater site . There has long
been a need for a reliable
warning or alert system op
erating through a repeater
for civil defense. RACE S,
emergency, and simi lar type
requ irements. In particu lar,
if this need is required in the
specific area within the lo
cale of a repeater, then the
approach described here-
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Fig. 2. Schematic diagram of unmodified Weatheradio.
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in wil l prove more than
sat isfactory.

On the assumption that a
secure alert signal must be
coded in so me way, it be
comes readily apparent that
the receiver/decoder must
be immune (i.e.. secure)
from fal se triggering. The
problems associated with
using a repeater manifest
t he mse lves through t he
types of signals transmitted.
For example: engine whine,
noi se, voice charac terist ics,
whistling, and other d istor
t io ns contained in speech
must not fal sely trigger the
alarm mechanism. The re
ceiver, therefore, must be of
suff ic ient sensit ivit y to oper
ate within a given signal
st rength area and conta in a
decoder . The repeater must
be able to pass the coded
signal wi th suff ic ient ampli
tude to activate the alarm
mechan ism.

Add it ional requ irements
are th at any operator can
init iate the alarm wi thout
the necessity of a special
code generato r and that ex
isti ng 2-meter receivers not
be pressed into service to
m oni tor and decode the
alarm signals. (A previously
published article out of Can
ada described t he use of a
2-meter t ransceiver with a
" listening" decoder placed
in front of the speaker to re
ceive and decode the ala rm
signa l. Not on ly does thi s t ie
up a piece of very expensive
equipment -but also it im
pl ies that the user must
l isten to every Q SO and not
forget to turn up the au
dio volume.I Finall y, and
above all , the receiver and
code generator must be
Inexpensive.

W ith the ru dimentary
spec if icat ions as set forth
above, a search was con
ducted into readily avail 
able equipment that could
be modified for the task. Af
ter some deliberation it was
decided that a crystal-con
t rolled FM weather rad io of
the type used by mar iners
f or m on it orin g N O A A
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Fig. 4. Connecting the decoder board to the receiver.

26 73 Magazine · January, 1983

162.4 00 , 162 .4 7 5, and
162.550. Th is is facili tated in
the unmodif ied alarm re
ceiver by operat ing the crys
tal padded with ei ther a ca
pa citor, an inducto r, or
nothing. A t hree-posit ion
switch on the rear of the un it
is provided for this purpose.
Since we will be operating
on a f ixed frequency, this is
an unnecessary feature and
must be disabled. (We set
t he switch in the " u n
padded" position and epox
ied it in place.)

The repeater frequency
we are using is 146.865-t'v\Hz
output. The rf stages must
be retuned to thi s frequency
as well as select ing a new
crys ta l whi ch will provide an
i-f of 455 kHz when operat
ing in conjunction with th is
frequency. A crystal fre
quency of 16.202 MHz is
used to generate 455 kHz
when operat ing with the
" central" NOAA frequency
of 162.475 MHz. Working
backwards, 162.475 MHz
- 455 kHz = 162.02 MHz.
It becomes obvious then
that the mult ip lier is operat 
ing at a mu ltiplication fac
to r of 10. At the repeater op
e rating frequ en c y of
146.865, a crystal of (146.865
- 455 kH zlf10 = 14.641 MH z
is required fo r the lO. (The
crystal can be purchased
f rom: Sentry Mfg. Co .,
Chic kas ha , Ok la homa :
#SCM-18, HC·25//J case with
wire leads, 15--pF load.I

W ith this dete.uuned and
the planned use of the 1050
Hz cod ing signal, we set off
to modify the receiver. First
we applied a signal at the
NOAA frequency of 1&2.475
M Hz FM modulated with
1050 Hz (3--k Hz deviation)
and measured the output of
the discrim inator at the
point where the a larm
would just trigger. We ob
served the output of the sig
nal generator and used thi s
output (in microvolts) as the
target sensitivity at the re
peater frequency. On the tri
al unit this was observed as
approximately 1 uV. Next
we replaced the crystal. ob-

Before describing the
modif icat ions and design
philosophy of our alert re
ceiver, a cursory look at a
simplif ied block diagram of
the unmodified weather ra
d io is necessary (Fig. 1).

The incoming rf is sup
plied (via a link to the ac
power cord) to an rf amplifi
er. A crysta l-control led LO
drives a diode multiplier and
is loosely coupled to the in
put of a mixer stage. The
output of the mixer (455
kHz) drives a tuned i·f ampli
fier and discriminator which
provides detected audio to
the audio preamplifier and
to the 1050-Hz filter. In the
normal listening (WX) mode
the audio is boosted through
the audio amplifier and
d rives the speaker. In the
monitor (or alert) mode the
alarm osc illator is enabled
and the output of the vol 
ume control is disconnected
from the audio amplifier
and speaker. Reception of a
1050-Hz tone wil l trigger the
oscillator and the signal
thus produced wi ll be am
pli f ied via the audio ampli
fi er and sound the alert.
(There are some auxil iary
features whi ch will be de
scribed in the discu ssion on
rnodifications.l

NOAA broadcasts oper
a te o n fr eq u enci es of
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er-alert receivers allow the
user to deactivate the audio
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Fig. 3. Decoder subassembly schematic.

weather broadcasts that al
so contains the built-in de
coder for NOAA-broadcast
weather alerts would be
idea l. The Radio Shack
Weatheradio Alert (cata
logue #12-1 54) was selec ted
and was used as the basis for
design .

"A D"
D'SCA.... ...tOA
OI,ITPVT

In the event of a weather
emergency, NOAA trans
mits a tone (1050 Hz) which
activates an alarm in the re
ceiver wh ich in turn alerts
the listener to activate the
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Improve your system qualtiy with the
EFH-75 Microwave Feed. It offers
precision polarity selection using the
attract ive control shown here.

The'NEW" Polar-matic Ultra Feed

,,-----/

,

INSTALLATION FEATURES, '30 h . of 3
conductor wire included-TERMINALS attach
at each end - NO MORE SPLICING- Molded
terminal posts on motor cover - Painted part
prevents corrosion- ON-0FF switch on control
box - Power-on light on control box - A!!,... ....
necessary hardware included.

ALL NEW
59 9 5 0

lOll ~_ In_ ClI, (8ClJ1352-2553 Qy_ (8001421 .2533
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$399!~,~
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T1Mt .OMAH ....4OlIO II • THEA·
1ll0CO...PIt It'ION MOLDED
h1.I~ AnlenNl ••• NO MOAE
ORI!f, FUTURE': • 3 0 meler
d,emelt ' • IS lI'ltOflOck,ng l'be<glns
HCllOIlt 'Of qUICI<, ",eelM assembly
• Untq..- dnogn llIowt 'Of 1lUpeti(lf
tI, _ • ....:. 10 """" land • • -
lie enw Qr.m."1.I1 chlIlllIf!'S
NO 1t0fl1 GRtf,.

ORDEA WITH:
A - 100· Low Noise Converter {LNCl
B · 110· low NOIse Converter (LNC)
C • Down Converter

~'W~
OPTION"l ~ PRODELIN

'''~;.'" ~SUPER DISH
IJ,II-~~ i TM! IlMO COIIHlthlOtt IlIOLDt:D

$499!.o~

%

<nY. ""'" ""'" PII~ "" Otd«
MODn LNA·.15 10 UNITS 1443._ 131150

LOW NOISE AMPUFIER
30 UNITS "'21.11 137150

110° K OR BETTER eo UNITS 1388.U 134'&0

eco UNITS l3ee ." 1321 50

All BOMAN MICROWAVE AM PLIFIERS are
• 1000 lNlTS 1332.11 ,,-

100"!lJ \esIed and mar1<ed lor each ....,l •
telt pa,amele, tle!Ofe they ere leleased All

DBOMAH~~-, , meaeuremeots a'e taken .....ltl equIpment
_J : calibrated and maintained in aCCOfdanc l ....TEWT'E Pl'IODUCTS DlVISlON

• 9300 HAll. RD , DOWNEY, CA lI0241
• - • "",th military SlaM ard MIL· C·45662, 121318e9-40011 .... 157

The Bonwl SA ...... Satall~ Roaoi.., __
adval'lOlld leehnolO'iiJY 10 prooride high QUality
reception at I 'ffltY .lIord.~ pnc:e .~:

• 24 eharv>el capabililY • IS audio chan.,...
• fine tuning control • AFC • ill uminated
signal strength melM • I tt,act ive d..~n Ilia
any decor.
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SR-BOO RECEIVER



Fig. 6. Component layout. If resistors marked with asterisks
are not used. they mus t be repfaced b y jumpers.

used in the Bell Touch
To ner system. In fact, for
purposes of sim plic ity and
ava i labi l ity, w e designed
around an actual DTMF
tone pair. The 1050-Hz f i l 
ter/amplifier was of no fur
ther use; therefore, it was
bypassed. A small printed
c ircu it board containing the
two tone decoders and their
associated d rivers wa s de
signed to f it into the backup
battery compartm ent . (The
ba ck u p ba ttery would be
glued to the receiver case
using doubl e-sided m askin g
tape.] A detailed description
of the electri ca l design and
rece iver mod if icat ion s fo l
lows.

To understand how our
decoder design developed,
it is f irst necessary to under
stand the operat ion of the
unmodi f ied decoder-alarm
circu i t Transistors Q9 and
Q10 are operated as a trig
gered astable rnultivibrato r
R22 and R23 keep the pa ir in
an untriggered state by
keeping Q9 off in the ab-

'--..........-.._._...
- ::I.......

••

The so lu t ion decided
upon was to code and de
code a single two-tone com
posite signal much like that

frequency was doomed to a
sim ilar fate. In order t o mini
mize the cost o f the decod
ing circu it ry, we decided
against any scheme which
required t iming sequences.
W e also felt that the more
complicated the scheme, the
la rger (and more cost ly) the
decoder would be. and we
d id have space limitat ions
within the receiver.

,-- ..._ , ..

.. _" ..,_T'" 1<..

'1' J .e, R ';"'"
'" ~ . I (')- -- ". "- , - J4:: ~ -l!- -+- .,. •'.
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•
T
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•
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and squeezing of the coils
w e w ere ab le to match the
sensit ivity o bserved at the
NOAA frequency.

A hastily designed 1050
Hz tone generator was im
plemented and the receiver
was put to the te st. It trig
gered o bed ien t l y in re
sponse to the coded sig
nal-as well as from alter
nator whine and anybody
who spoke with the right
quantity of 105Q.-Hz energy!
We quickly ded uced that
any decoding scheme that
was dependent on a single

Fig. 5. PC board.

•
~

"

served that the lO w as oper
ating, and proceeded to re
tune the rf and LO stages.
Unable to lower the tu ned
f requen cy adequately by
squeezing the inductor co ils
closer together, w e added
capac itors in parallel to the
tank circu its to bring the
tuning in range of the coils.
All the whil e we monitored
the output o f the discrim ina
tor and tuned for maximum
output of the 1050-Hz sig
na l. With judicious tw isting

ALL NEW H.F. 101160 METER
SOLID STATE P.L.L. TRANSCEIVER

JUST SUGHTLY AH EAD

CW·WCW·N
2OOW. PEP tl60M·12M)
100 W . PEP (10M)
Built-in Power Supply

ACl20 VAC
DC-13.8 V -Ground
External Ale
13.5 VDC Relay

USB·LSB
4 Memories
3 Way Auto-Scan
Inc ludes New Bands
3-Step Tu ning Speed
IF Tune ± 1 KHZ
Built-in Dual VFO

UNIVERSAL M-600
MULTI-MODE AND
CRYPTO-DECODER

CONTACT US FOR FURTHER INFORMATION

The M-6CO converts these Codes plus RnY (Baudot &
ASCII) to video and will drive a Serial or Parall el printer
lor hard copy. Baudot speeds Irom 60 to 132 WPM and
ASCll lrom 110 to 1200 Baud rates. Morse reception,
au to range up to 60WPM. The M-600 has 31ixed shifts
and 1 tunable strut Multiple scroll inhibit and un-shift
on space are inc luded along with a bui lt-in self-test
system. Isolated loop MIl-1 88 or RS232 and optional
parallel ASCII.

-NEW
DECODES:

TOR·SITOR
BIT INVERSION
WEATHER FORMAT
NON STANDARDSHIFT

Phone: (614) 866-4605
MC & VISA Accepted

$799.95
(shipping extra) 1275 N. GROVE ST.

ANAHEIM, CA 92806
TO ORDER OR
DlA IN FO. CAll
(71 4) 630·4541

UNIVERSAL ELECTRONICS INC.
1280 AIDA DRIVE, REYNOLDSBURG, OHIO 43068 NOTE. Pnce. Spe<::,hcatoons w btecl to change

"'111'0111 notOCI! .. Ild ObIogaloon
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o Room to grow: BUILT IN! 
Features intelligent remote con
trol and meter readback. Inter
faces to syntresnec remote
bases and linkS. Planned soft·
ware upq-aoe path.

o SUPPORT - vte invented the
"Computer Control led Talking
Repeater," so we know how to
provide the applications assis
tance, and long term~ so
crucial to a COIT'pJter based
product.

o BRING YOUR REPEAlER
SYSTEM INTO lllE 80'S - Start·
ing at less than $12OO!

are req uired (to prevent
burnout of the junct ion s).

O ne fina l comment: A
more secure three-tone sys
tem is possibl e w ith no fur
ther mod ific at ion of the re
ce iver. Mere ly reconnect
t he 1050-Hz fi lter/amp (dis
connect ing the bias resistor
RB1) and now a simultane
ous three-tone signal (of
w hich 1050 Hz is o ne) is
necessary to t rigger t he
ala rm. Of course a proper
three-tone generator would
have to be des igned. O ther
o ptions are ava ilab le if the
f ilter frequency is altered
fr om 1050 Hz.

We believe this design
achieved our in it ial objec
t ive of prov iding a relativel y
inexpe nsive ale rt receiver
wth minimal modifi ca tions
and additions to an exist ing
receiver. At the same time it
d id not requ ire an elaborate
code-generat ing device. It
al so does not requ ire mod if i
cations to or need the use of
other 2-meter equipment. .
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10816 Northridge Square
Cupertino. CA 95014
(408) 253 -6065 "... 124

The New Standard
in High Perfonnance
Repeater Control...

o FRIENDLY. POWERFUL. EASY
TO USE - Human engineered
to be your "assistant" at the
repeater: with capability
second to none.

D REMOTELY CONFIGURABLE
Change command codes, mes
sages, tone characteri~s. tim- The RC.8S0
lng, and more, remotely!
Reliable storage in £2PROM. Repeater Controller!

Call or write for detailed
specifications,

Manual and demonstration
cassette tapes
available separately.

fa lse ala rms, then any pair
can be used simply by de
signing simple mult iv ibrator
oscill ators driv ing speake rs
and ho lding them against
the microphone of a trans
mi tter. O nly authoriz ed per
so nnel woul d be issued
coders.

The first prototype was
buil t using perfboard and
pla ced in cont inuous opera
t ion in the spring of 1980. As
of t his writ ing it has never
"falsed" yet and co nt inues
to respond when needed
upon adequate applica t io n
(severa l seconds) of the cod
ed tone pair. The uni t is self 
tested merely by unplugging
and replugging the ac power
by virt ue of the m omentary
charging current to the two
tirne-delav capacitors, CA1
and CB1, appl ied through
the base-emitter ju nct ion of
the PNP drivers. That, by the
way, is why the capac ito rs
are co nnec ted to ground
and no t the supply rail, and
why resistors RA3 and RB3

purposes. (They also add the
addit iona l fea ture of illumi 
nating for test purposes.)

As m en tioned above,
when both PNPs are on, t he
multivibrator can osc il la te.
Note. Since the 10S0-Hz fil 
ter/amp is d isconnected, a
permanent ly enabling bias
voltage is ap pli ed to mu lt ivl
brator t ransistor Q9 through
RB1 on t he decoder board.
Po tentiometers RA2 and
RB2 perm it tun ing the tone
decoders fo r the desired fre
quency. Refer to Fig. 4 for
t he m o dif ied sc he mat ic
showing points of connec
t ion (and disconnection).
Figs. 5 and 6 show the PC
layo ut and an assembled
board, respecti vel y.

Some final comments are
in order. We decided not to
de p e nd o n r f cou p l ed
through the power line for
o ur input. A banana jack
was m ounted on the case
and connected to the rf in
put through a sm al l capac i
tor. An inexpensive 14 -wave
antenna was implemented
using a piece of #10 elec
t rica l wire soldered into a
banana plug.

A lso, for the needs of the
Sha ron, Massachusetts, Civ
i l Defense group for who m
this rece iver was des igned,
the latchi ng d iode (0 6) wa s
disconnected . O ur philoso
phy is that in time of civil
emergency the inten t o f gen
erating an ala rm is to alert
available personnel. If with 
in the v ic in ity of the receiv
er, they w ill respond by
switching to the audio mode
and fol low ing the broa dcast
in struc t ions co ming over the
repeater. If they are not
around or ava ilable, latch
ing t he alarm wi ll not serve
any useful purpose. This is
obvious ly a poli cy decis ion
based on ind ividual need.

O ne of the obvio us ad
vantages of this system is
that any DTMF tone pair
can be used. Using # or .., has
the advantage that they are
not normall y used tones in a
repe at er with a phone
patch . If, however, it is felt
that using known (and easily
generated) to nes can cause

sence of any externa l bi as
cu rrent. When the coded
1050-Hz signal is received
and passed t hro ugh t he
1050-Hz twin-T f ilter/ampli
fier (Q8), it is rec tified and
doubled via 0 3, 04, and
EC4. The result ing dc is ap
p lied to the base of Q 9
t hro ugh R22 as a trigger cur
rent. The mu lt iv ibrator then
osci llates. D iode 06 recti 
fies the osc illator output
and feeds it back to t he in
put of Q9, thereby m ain 
tain ing the alarm eve n after
the initi al t rigger signa l is re
moved. Depending on the
desired mode of operation
as an alert receiver, th is m ay
or may not be a desirable
feature. This w ill be dis
cussed later.

The two-tone-decoder de
sign is a relative ly straight 
forwa rd adaptation of a
standa rd NES67 des ign. Two
decoders are connected in
parallel and d rive a pair of
PN P trigger amps. In o rder
to use as much of the exist
ing receiver as possible, it
was decided to disconnect
the collectors of the multivi
brator t ran sistors f rom the
supply rail and drive eac h of
them from the tone decod
ers . In this way the osci l lator
cannot function unl ess both
tones are present, thereby
acting as an AND gate as
wel l as an osc illator. The
PNP trigger amps (Fig. 3) pro
v ide the necessary inversion
of the 567 output as well as
a convenient node to add
some time delay to the de
coding fu nct ions. (To pre
vent accidenta l tr iggering, a
time de lay was added to the
decoding spec.)

Referring to Fig. 3, the
output of either 567 (pi n 8)
goes low when the correct
tone is presented to its in
put. This in tu rn prov ides bi
as current for the base of the
PNP (Q A or QB). but not un
ti l CA1, B1 is f irst d ischarged
(prov iding the t ime delay).
The LE Os in the emitters of
the PN Ps necessitate that
the base drop an addit iona l
two diode drops (in addition
to VBE) before the PNP can
tu rn on again for time del ay
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COMPUTERIZED
MORSE KEYERS •• ••

GET H UMPIN'-- ·
ORDER TODA Y!

I
TWIN OAKS ASSOCIATES
ROVTE5.BOX37 ..- 191

KNOXVILLE IA 50138.

CWTEACHlNG
SYSfEMS

Twin Oaks Associates is a
1l<J.r!nership of menIal health
professionals who are hams in
rer eseed in helping others 10

learn CWo Twin Oaks ha.\ de
v eloped three Morse code
feaching sys tems 0 11 lape whkh
represent the care ful applica.
lion of psyc holoKical princi·
pies 10 learnin /i: . T hey help
sludents learn 10 re('ognite and
co py Morse characters at a t'eT)'
high speed.

The firsl se t of tapes is called
S)'stem 12© . lt is designed lor
Ihe ham who rna)' han' a Nm 'il'e
o r Technician cuus license Puf
ccn't "ger over Ihe hump" to
pass the General class coot.' test ,
S)'slem 12 takes students pa.\f 15
words per minute on fi t 'e ce re
fu lf)'-s tTUctured, succeHi ce-de
mand, 6O-min ute casseues.

T he second t ra inin/i: proRram
i.\ called S)'sfem 24 © .lr a..~_~ urnes

rhur the sluden f is ahie to copy
n nnfo r ta bl)' at 9 or 10 words
per minute but would like to ~o

affer the emureu r Ex fra d(L\.~

license. T his prORram is O il !it.'e
t.O·minule cosseucs and ('arri es
the sludenr ~I 30 words twr
minute .

The third teachinR H slem,
the S)'stem 12 A lphabel Book c ,
is designed fo r persous u'ho
know ab.'iOluteJ)' nolhin/i: about
_\ forse code, II may be used,
hou'et'er, b)' persons wh o are
1I00thoTOughl)' comfortable u t 5
words per minute, and it is use·
ful for ei ther classroom or sel f·
inslruclion .

Eac h · program, or system,
comes with irs OUTI can -full)·.
wri tten sfudy guide. S)'slems
12 and 24 cost $30 each, and
rhe System 12 A lphabe f Book
costs $ 15.

KT·2

CK·2

MM·2

MorseMatic™

Keyer Trainer

Contest Keyer

Brings you the
breakthrough!

•

NiA
NiA

N.

NiA

NiA

NiA
NiA

Vos

No
NlA

No

NlA

NlA

NiA

NlA

Vos

Automatic Word Space Mem/lfy load Yes

2 Presettatae Speeds, Instant aecea No

semi,Automatic (Bug) Mode Yes

aea.nme Mem/lfy Loading Mode Yes

All Morse Characters Yes

Ranlklm srectce Mode Yes

Test Mode With Answers Yes

Standard letters. Numbers. PUnctuatlOO Yes

Automatic Trainer Speed Increase Yes

Automatic Stepped Variable Speed No

Instant Start From Memory Yes

Five t etter or Random Word lefl!llh Yes Yes

For more informat ion write AEA, or bet·
ter yet see your favorite dealer for a
demonstration .

Software © copyright by AEA.

Message Resume Alter Paddle Interrupt Yes

ca~brated Speed. 1 WPM Resolution Yes Yes

PRICES AND SPECIFICATION S SUBJECT TO
CHANGE WITHOUT NOTICE OR OBLIGATION.

ADVANCED ELECTRONIC
APPLICATIONS, INC.

P.O. Box C·2160,
Lynnwood, WA 98036

(206) 775-7373
,2 Telex: 152571 AEA INTL

Galibrated Beacon MOOe Yes KIA

Message Editing Yes

IMPORTANT KEYER ANDIOR AEA AEA AEA I
TRAINER FEATURES MM·2 KT·2 CK-2 ·

Speed Range (WPM) 2·99 1·99 1·99

Memory capaCIty (Total Characters) 500 t NlA I 500 I

Message Partitioning Soft , NlA Solt

Automatic Contest Senal Number Yes NlA Yes

5electable Dot and Dash Memory Yes Yes I
~t Dot & Dash (Full) Wel9htl/1lQ Yes Yes

Repeat Message Mode Yes NfA,

AEA, the first company to introduce microcomputerized products
to the Amateur Radio market. is proud to announce the second
generat ion of computerized electronic keyers. Each keyer is pre
programmed, no computer language is requ ired of the operator.
The easy to use keypads eliminate up to 75 switches or potlen
tiometers, thereby greatly simplifying the operat ion o f such
sophisticated keying systems. We invite you to compare the
features of our keyers (shown below) to ANY others.
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Barry Electronics Corp.
WE S"'P WORLDWIDE WORLD WIDE AMATEUR RADIO SINCE 1950

Your one source for all Radio Equipment! O [iCOM]
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SMART PATCH
CES·Simplflx AIIlo pa lc l> 51().SA Will Pal c h FM
T.l nscei". r To You, Telephone. Greal For
Telephone Calls From Mobile To Base . Simple
To Use · $319,95,

CIGITAL
FREQUENCY
COUNTER
Trlon yx·
Modll TR·l 000
o-soo MHz
Dlglm.. Model 0·51050 HZ·1GHz

IC·Rl O, IC·720A, IC-730. IC-740. IC-25A.
IC·251A, IC-2KL,IC-451A, IC·290H,IC·45A

~~
Denlron AmpHlleB , Tune.s , Receln,. Stock·
ed: Clipperton T, Clipperton l , GLA·1000B.
GLT·1000, Gellon, MlA·2SOO 2 Me.er 1800
Watt. l in n ' , MlX Mini Trenleeive" Thl
Seout C.A.P. Transcel"er, Horllon One
Trlnseal ...ll, 5 1. Ilon One CW Redlo 51. lion .
WrU, 'or ' P"'''', or " , II.

•

DRAKE TR·S, TR·7A, R·7A, L·7. L·1S, E.rth
S.telllie Rec. i....r ESR·24. THETA 9000E & 500.

DIgital Muillmeler Model.85S0-$9S.00

SANTEe
ST·1441UP
ST·4401UP

MIRAGE 8·23, 8·1016, 8·108,
8·3016, C-22, C·106, 0·24, 0 ·1010

•

e

KITTY SAYS: FOR THE BEST PRICES IN
TOWN, BUY AT BARRY'S. All merchandise
100% guaranteed. Low,low prices.
FOR OROERS ONLY PLEASE CALL:
1-800-221-2683_ '\7&§§(\J)

FT.oNE, FT·102, FT·101Z0. n ·707. FT·230 R.
FT...(8(lR. FT·120RU. FT·290R. rae-rroc. FT-62SRD

YAESU ICOM l and-MobI" HIT
FT.208R IC2AT Wll_ MIN-Com II
FT-108R IC 3AT YMS" FTC·2203. FT·<lI703

ICotAT Icom IC III12(M. _ 1
IC·H12

•... '
~F"' :- ',- ..

", ....
••••"..,•

••

BIRD
Wattmeters &

Elements
In Stock

NEW IMPROVED
MURCH Model UT2000B

BENCHER PADDLES &
Vibroplex Keys In Stock ! ! Tn-Ex Tow....

LARGEST STOCKING HAM DEALER W ~~.Q:~~~~~:~i=··
COMPLETE REPAIR LAB ON PREMISES d irec:lloyou FREE of ~lppi"llcOU

EIMAC
3·S00Z
5728,6JS6C
12BY7A &
4-400A

Wherever I go, I take my Radio!

KANTRONICS
Mini·Reader, Field Day

tntertsce ,e ode Tapes In Stock

New York City'.

EA 144 MHz
AEA 440 MHz
ANTENNAS

We Will Not Be Undersold Call:
212·925·7000.--

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.. 512 BR OADWAY, NEW YORK CITY. NY 10012.

"Aqul
Se Habla
Eapanol"

BARRY IN TERNATIONAL TELEX 12·7670
TOP TRADES GIVEN ON YOUR USED EQUIPMENT

STORE HOURS: Monday·Friday 9 to 6:30 PM
Saturday & Sunday 10 to 4 PM (Free Park ing)
AUTHORIZED DISTS. MCKAY DYM EK FOR
SHORTWAVE ANTENNAS & RECEIV ERS.

IRTfLEX·"$pI1ng St. Station"
Subwaya: BMT-"Prlne' 51. Stat ion"

IND·" F" Traln-Bwy. Stallon"

Bus: Broadway " 6 to Spring 51.

Wa Stock: AEA. ARRL. Alpha. Ameeo. Antenna Specialists. Asl.tic.
Aslron. B & K, B & W. B..h. Banehef', Bird, Butternul. CDE, CES, Collins,
Com munlcallon. Spec.. ConnectOf'$. CO'lIereralt, Cubic (Swan),
Cushcr.lt. D. lw. , Denlron. Olglmall , C"h. ETO (Alpha), Elm.c, En
comm, Henry. Hust ler (Newl ronlcs), Hy·Galn, Icom, KLM. Kanlronlcl,
Larsen, MCM (D.lw.), MFJ, J.W. Miller, Minl·Products, Mlrag.,
Newtronics, Ny. Viking, Palomar. RF Products, Radio Amateur Callbook.
Robot. Rockwell Collins, Sall.l on. Shure. Swan, Telell., Tempo, Ten-Tee,
Tokyo HI Power, Trlonyll. TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Com mercia l Radl~Vocom, Vibroplell.. Curtis, Trl·ElI, Wacom Duplenrs,
Repealers, Phelps Dodg' , Flnon Inlercoms, Scanners, Cryslals.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALER INOUi RIES iNVITED. PHONE IN YOUROROER & BE REIMBURSED.

Amateur Radio Courses Given 'On Our Premises
Export Orders Shipped Immediately.



Charles Leo Suggs WB6fHD
1172 No. Ardmore Ave.
Holl ywood CA 90029

Trimming the Fat from ATV
Why use 3 MHz when 500 kHz will do?

WB6FHD proposes a way.

Fig. 1. The sync-genera tor countdown frequency-divider
chain.

4:1 inte rlace, 15 frames per
second, 60 fie lds pe r sec
ond, 56.25 lines per field.

The hor izontal defl ec
tion frequency w ill be 3,375
Hz, and the vertical deflec
t ion frequency will be 60
Hz. The synchron izing pu ls
es for the TV camera are
generated by sol id-state fre
quency divider-compa ra
tors and a phase-locked
loop. The master frequency
for t he countdown (fre
quency-d ivid ing) sequence
w ill be 13,500 Hz.

To obtain the horizontal
sync pulses, some of t he
master-frequency osc il la tor
output goes to a d ivide-by
four devi ce, outpu t, 3,375
Hz. To obta in the vertica l
sync pulses, some of t he
master-frequency osci llator
output (1 3,500 Hz) goes to a
ser ies of div ide-by devices
(see Fig. 1) resulting in an
output of 60 Hz. Th is sync
generator will provide the
camera's modified horizon
tal and vertical sweep oscil
lator/amplifiers with the
comp lex sync necessary to
scan a 225-line, 4:1 interlace
raster on the camera's v id i
con image tube.

If the usual pract ice of
ATVers is to be the case,
this system w ill work fi ne,
as there w il l be no discern
ible fl icker if the motion in
the image is not excessively
rapid . W e ATVers who use
vid icon TV cameras know
better than to either pan the
camera quickly or go sud
denly from a bright to a

ot her engineers- as hap
pened with SSTV exact ly
twenty years ago.

My profession is elec
t ronics-concepts design en
gineering, but I was caught
in the aerospace layoffs of
1969 and have not been ac
tive in it since then. Th is
means I am not up on the
newest devices and tech
nology, and accordingly
will not submit any sche
mat ics.

The most in teresti ng
things about this proposa l
are that:
• The ent i re cha nne l ,
video and sound combined,
can be f itted into a band
width of only 500 kH z.
• The video and sound sig
nals are generated inde
pendent l y, each cry st al
controlled, both just above
10 MHz.
• Using simple SSB tech
niques (but no balanced
modulator), the lower vesti
gia l video sideband is com
pletely filtered out, like an
SSB signal, while retaining
the carrier (for the present,
but some day . . ?).

• The signal is now hetero
dyned f rom just above 10
M Hz upward in f requency
to the region between 51
and 54 MHz, where the
maximum video modulat
ing frequency will be less
than one percent of the fi
nal transmitting carr ier fre
quency, as wi th good engi
neer ing pract ice.
• The scanning standards
w ill be: 225 li nes per f rame,
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onl y will result in making it
po ssible to transmit a pic
ture almos t similar in qual
ity to a commercia l te le
vison station, but w ill do it
in only one-twelfth of the
usual channel bandw idth
normall y requ ired . It wi ll do
this as low as six meters if
we get together and peti
tion the FCC with a propo
sa l for experimental nar
rowband telev ision p riv i
leges on the almost d isused
upper three-fourths of the
band.

Another reason r want
the experimentat ion to be
on six meters is that occa
siona lly there are some
pretty good band openings
into other countr ies.

I want to give t hanks to
AI Lipkin W 3AEH , whose
narrowband TV art icl e in
the 1964 ATV Experimenter
Anthology (by 73 Magazine)
inspi red me to carry his idea
through the next few logical
steps to the present engi
nee ring conceptualizat ion
of the enti re system, all the
way from camera to TV re
ceiver. I sincerely hope that
this article w ill start an ava
lanche of contributions by

- 8V 4 "' AS TEll ·8V ~ • 8V ~ • 8V 3 ·8V 3 P MASE
to I- "lif O I- ro I- t o I- to - rc - on
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My co l leagues of the
Southern Cal ifo rn ia

Amateur Televi sion Club
have been ask ing me to sub
m it an extended article to
73 Magazine since my br ief
presentation of this con
cept at our monthly club
meet ing, July, 1980, and its
subseq uent publication in
our August newsletter. My
pu rpose in publishing this
article is to sti mulate those
of my radio amateur col
leagues blest with true sci
ent ific creat ivi ty to develop
this concept into a refined
state-of-t he-art system o f
globa l amateur radio televi
sion communicat ion.

The development of a
practi cal narrowband sys
tem of real television, in the
true sense of the word. is of
tremendous importa nce at
th is t ime, because every
time we turn around, this o r
the other big commercial
interest wants to lobby the
FCC to give them portions
of our amateur bands for
thei r own private use, even
though other amateurs in
other countries still contin
ue to use these same fre
quencies . M y proposal not
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dimly-illuminated scene , as
we get smear in the image.
The reduced ho rizo nta l
scan rate will inc rease the
vid icon's light sensitivity
due to the photoelectncf
photo n-charge-storage prin
ciple, so an ordinary table
lamp sho uld suffice to light
up the shack .

You might ask, why use
on ly 225 lines in the image?
Commercial television use s
525 lines; wou ldn't the pic
ture have less tha n half the
sharpness, resolu tion , a nd
detail of standa rd TV? Be
lieve it o r not, unless you
have a huge screen and are
almost sitting o n the set,
you probably won't even
notice the d ifference. Have
you seen how sha rp the pic
tu re is on a 14" surveil
lance-camera monitor TV
screen, or how crisp the de
tail is o n your living room
TV set when the kids are
playing with the TV game?
Those security systems and
the TV games have one
thing in common: The im
ages a re non-interlaced ,
and provide an image of o n
ly 262.5 lines o n a security
monitor or on any TV se t.

I'm su re you' re all won
de ring by now how a TV se t
can receive both a 525-l ine
and 262.5- line image! Did
you know that when your
TV set is not receivi ng a sig
nal. it is scanning only 262.5
Jines on the sc reen? Wheth
er or not you're receiving a
signal, an interlaced signal
or a non- interlaced signal.
the TV set's scan oscillators
don 't change frequen cy.
The 2:1 interlace system
used in commercia l televi
sion allows twice the num
ber of scanning li nes (and,
therefore, vertical image de
tail) to be scanned by the TV
camera than its scan-system
oscil lators, actua lly o perat
ing at no differen ce in fre
quency, wo uld normally
scan.

Whethe r the camera is
scanning 262.5 lines or 525
lines, the maximum video
frequency in the camera
output is exactly the same.

A 525-line non-interlaced
pictu re would require a hor
izonta l deflection frequen
cy of twice that used for an
interlaced system, and the
maximum video frequency
also would be twice that of
an interlaced system. As for
the difference between the
262.5-line picture w hic h
was discussed ea rlier and a
225-l ine pictu re, the differ
ence amounts to on ly 37.5
li nes -slig ht ly not iceab le,
yes, but o nly if you had a
262.5-li ne picture being dis
played o n another TV se t of
the same screen size along
side.

In pract ice, a 14" sc reen
is about the largest practi
cal size for a 225-line TV
system, and at a viewing
distance of eight feet, no
line structure can be re
so lved by the eye. The 4:1
interlace system outlined in
this proposal consists of
transmitting four coarse
scan fields , each consisting
of 56.25 lines, in l n 5 of a
second, to form a complete
fra me of 225 interlaced
scanning lines.

The requirements fo r de
signing a 4:1 in terl ace svs
tem are as foll ows: The
master frequency must end
in a zero, and each divider
stage downward in frequen
cy mu st also end in a zero,
all the way down to the
mains-po wer fr equenc y.
The vert ical scanning fre
quency must be the same as
and lock to the mai ns-pow
er frequency. The horizon
tal scanni ng frequency
mu st be 1/4th of the master
frequen cy, and end in the
whole number five. The to
tal num ber of lines compris
ing a frame, when divided
by four, mu st end in the
decima l .25 in the lines-per
field count.

O nly a ve ry limited num
ber of different 4:1 inter
la ce lin e-count sys te ms
which are mathematically
poss ible are practical for a
televi sion system of this
kind, and fa r fewer can be
constructed to work, much
less work rel iably, if a rel a·

tivelv high frequency must
be divided to a far lowe r
frequency in just one de
vice. This is because of
these three big pro ble ms to
be solved: stability, obtain
ability, and cost.

The following is fo r a
zzs-lme-per-t reme system
with a 3 x 4 aspect rat io :
The horizontal deflection
freq uency of 3,375 Hz is de
rived by mul tip lying the
rate of frames per second
(15) t imes the line count per
frame (225). If the line-per
frame count is divided by
fo ur, we get the line-per
field count of 56.25, as fo ur
of these interleaved fie lds
are scanned consecut ive
ly to fo rm one complete
frame. The usab le lines and
port ions the reof for t he im
age with any line-count o r
aspect-ratio scan system
are approximately and o n
the average only 5/6ths of
the tota l lines scanned, due
to loss of lines du ring verti
ca l retrace time, vert ical
and horizontal overscan on
the camera image tube, and
o the r scanning efficiency
factors.

To calcu late the maxi
mum v id eo fr equ en c y
which will be produced by a
telev is ion system, we first
consider t he aspect ratio
(t he rat io o f he ight to
widt h). In America , we use
an aspect ratio of three
uni ts high to four uni ts
wide, o r 3 x 4. Converti ng
the 225-lines per frame to
pictu re elements (pixe ls),
we have 225 pixels verti cal
ly. As we have a 3 X4 as
pect ratio, 225 pixels is
therefore on ly 3/4ths of
what must be t he horizon
tal pixel count; it follows
that the hor izo ntal pixel
count is 300. The total num
ber of pixels per fram e,
then, is 67,500, a nd multi
pl ied tim es 15 frames per
second is 1,012,500.

We mu st now divide thi s
la rge number by 2, as at
this point it mu st be un
de rstood that the maxi
mum video freq uency con
sists of alternate black and

white squares on each scan
ning line, a black and wh ite
pair equal ing one full cy
cle. When the video signa l
is closely exam ined, how
ever, it is found that on
ly the black (or only the
white) squares co unt as the
maxim um measured video
frequency . The refo re ,
1,012,500 cycles divided by
2 is 506,250, and as we only
have 5/6th eff iciency, it fo l
lows that the maximum vid
eo frequency is 421 ,875 Hz.

For the sa ke of making
things slightly eas ier, divide
the product of total pixel s
times " re p-ra te" by 2.4 .
(1.012,500 divided by 2.4 is
421 ,875.) Using the same
system to calculate the
maxi urn video freq ue ncy of
a conventiona l commercia l
TV camera, 525 pixels x 700
pixels is 367, 500 pixels x 30
frames/second is 11,025,000
divided by 2.4 is 4,593,750
Hz.

In commercial practice,
a filte r li mits the maxi
mum video frequency to
4,000,000 Hz. As this 225
line system is incompatible
with co mmercial television
sta nda rds, it must be poin t
ed o ut th at comme rcial
vac uum-tube TV camera
and TV sets can be modi
fied eas ily to a 225-l ine sys
te m, and what' s more, I'll
te ll you just how to do it,
too l

To begin with, the verti
ca l deflection circuits in
both TV cameras and TV
sets aren't touc hed at all , as
both systems are locked to
60 Hz. The TV came ra con
version, first of all, mu st
have the solid-state sync
gene rator boa rd installed
within, a long with its power
sou rce . Th e horiz ontal 
sweep circu itry will have to
be modified from a fre
q ue ncy o f 15,750 Hz to
3,375 Hz. If the vid icon
won't fully scan horizontal
ly, eithe r more e nergy is re
quired or the associated de
fl ect ion co il hasn't enough
inductance to give a good
reactive load at this much
lower deflect ion freque ncy.
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Fig. 2. The rf-generator video and audio-exciter chain.

The local os cil lator should
be converted from crysta l
contro l to self-excited, with
the tun ing control on the
front panel. An afc circuit
shou ld be added to prevent
drift ing off cente r frequen
cy.

Now we get to the piece
de resistance, t he rf genera
to r. A b lock diagram is
shown in Fig. 2. The video
c ircu it wil l consi st of a c rys
ta l-controlled o scillator
driving a very low-powered
ampl ifier with an output be
low 100 mW. This amplifier
will be grid- or cathode
modulated by a video am
plifier/modulator, supplied
with composite negative
going video and sync by the
modified TV camera. The
output of the video-modu
lated ampl ifie r will pass
through a lowe r vestigial
video-sideband fi lter com
posed of a large 10.7
MHz FM i-f transformer
with overcoupled primary
and secondary wind ings;
thi s is in order to slightly
broaden the bandpass and
form t he c ha rac t e ris t ic
double-humped response
curve.

Other components of the
filter include a tunab le
10.7-MHz series-T rejection
trap, and a few crysta ls- in
order to put a deep, wide
notc h just be low the video
ca rrie r frequency so that
the lower vestigial video
side band will be comple te
ly filtered out. The video
ca rrier crystal oscillator
wi ll operate at a frequen
cy of 10.475 MHz. The au
d io-ca rrie r c rysta l osci llator
wi ll operate at a frequen
cy of 10.925 MHz. These
two frequenc ies a re 450
kHz apart; both are svm-
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Fig. 3. The over-coupled, double-humped-response curve of
the modified lO.7-MHz i-f transformer used in the out
put/fi lter circuit o f the video-modulated rf amplifier.

cults. The TV set's tu ner
must have the swamp ing re
sistors removed to narrow
down the band-pass to
a round 500 kHz . The chan
ne l 2 co ils w il l be o ur con
cern here , as the signa l co ils
will be centered between 51
and 54 MHz, say, 52.5 M Hz.
The osci lla tor wi ll be modi
fi ed to tun e this range , but
23 MHz a bove. Why 23
MHz ? O nly the o lder TV
sets had an i-f that low; all
modern TV sets use 4O-MHz
i-f amplifie rs! Well, first of
a ll, the modern i-ts a re
tw ice as broad as we need,
so they' ll have to go-and
be re p la ced with some
M ille r (or o the r) bifil ar
wound 2Q-M Hz i-f trans
formers, with best Q at
a round 23 MHz. Al l of t he
swamping resistors assoc i
ated with the fo rmer i-f
transforme rs a re to be re
moved, of cou rse. All of t he
i-t s will be tuned to the
sa me frequency, not only
fo r best ga in, but with three
i-f stages - opt imum band
width, too. At the output of
the last i-f stage, the band
pass should be a round 500
kHz at - 3 dB ,

If it is desired to use an
intercarrier sou nd-recovery
system, it will ope rate on a
frequency of 450 kHz, as
thi s is the heterodyne diffe r
ence frequency between
the picture and sound ca r
rier frequencies. 455 kHz i-f
t ra ns fo rmers w ill tu ne
dow n here eas ily . The
sound system is NBFM with
plus and minus 5-kHz devia
tion . Another way to re
cover the sou nd is by usi ng
a low-band FM commu nica
t ions receive r made to tune
below 30 MHz to the region
between 22 and 24 MHz.

trans istor's power su pp ly.
Since both the hori zon tal
sweep frequency a nd the
ci rcuit impedances a re now
much lower than befo re,
the d iode damper no rmally
requ ired in the ho rizontal 
output circuit should not be
needed. Of cou rse, the one
in the high voltage power
supply wi ll naturally re
main, as it is pa rt of the
"bootstrap" power supply
assoc iated with the high
voltage circuit to the pic
ture tu be.

An e le ct ron -beam
sq uelching circu it will have
to be added to put a dc vol t
age on the pictu re tube 's
e lectrode whic h blanks out
the ve rtical re tr ace li nes,
because when no signa l is
be ing rece ived to cause a
fu lly 4:1 interlaced raster to
appea r on the screen, the
free-running deflection ci r
cu its in the modified TV re
ceive r wil l be scann ing only
56.25 lines on the p icture
tube. Th is much- red uced
scan of o nly one fie ld wi ll
be intensely bright and wi ll
permanently damage t he
phosphorescent coating on
the face of the picture t ube
with ugly brown horizonta l
streaks from which littl e o r
no useful ligh t w il l come.
Remember, 3,375-Hz hor i
zonta l-s can freq uency d i
vided by 60 Hz vertica l
scan fr eq ue nc y e qua ls
56.25 lines on the picture
tube!

Now, on to the signal ci r-
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Instead of the high-i mped
an ce horizontal -sweep
tube, a silicon PNP trans is
tor may have to be used, as
its output impedance is
low, and a t 3,375 Hz it wil l
be " looking into" a load
which wil l be closer to a
correct impedance match.

The receiver convers ion
wi ll be fun . The horizontal 
oscill ator/amp lifier circuit
will cont inue to provide the
pi cture tube with high volt
age, but that's all. The afc
circuit will be d isconnected
from both the horizontal
oscillator and the horizon
tal-output transformer, and
the hor izonta l def lection
co il s wil l be disconnected
from the same transformer.
A so lid-state horizontal-os
ci llator/amplifier circuit
will be built using the latest
state -of-the-art phase
locked-loop technology to
" lock the sync" even under
ad ver s e c o n d it io n s of
heavy QRM.

As with the TV camera , a
silicon PNP transistor wil l
likely be required to di rect-
ly drive the horizonta l-de
fle ction coils . The metal
case of the trans istor wil l be
grounded directly to the
metal chass is of the TV set
(and remember, the transis
tor's case is the collector)
and the emitter will be con
nected to the sawtooth
scan side of the horizo ntal
deflection coils. The other
end of the sa me co ils wil l
go to the plus side of the
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16
MODELS

ANTENNA
TUNERS

MFJ·94 1C 300 Watt Versa Tuner II
Has SWRIWattmeter, Antenna SWitch, Balun. Matches everything 1.8·30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

"NTHoN'", ,

A '
'~'

Ham Radio's most popular
antenna runer. Improved, faa.

95
(+ $4)

Fulesl selling MFJ tuner .•• because it has
the most wanted teanses at tne best price.

Malches everything from 1.B·30MHz: dipoles.
inverted vees. random Wiles, verticals, momle
whips. beams. balanced and coax lines .

lIun up 10 300 watts RF power !!l!.tllJ.!l
SWR and dual rang! wattmeler (300 & 30

watts lull scale. forward/reflected power).~

li ve meter measures SWR to 5 watts.

Flexible antenna swllch selec ts 2 coax lines,
direct or through tuner, random wire/balanced line,
or tuner bypass for dummy load.

12 position efficienl airwound induClor for
lower losses, more watts out.

Built·in 4:1 balun tor balanced lines. 10001,'
capacitor spaorc.

Worts wllh all solid state or tene rigs.
Easy 10 use, anY1lll'here. Measures 8x2x6", has

SO-239 connectors, 5-way binding posts, fin·
isneo in eggshell white with walnut grained sides.

4 OIher 300W Models: MFJ·940B, $79.95
(+ $4), like 94tC less balun. MFJ.945, $79.95
(+ $4), like 941C less antenna swrtcn MFJ·9U,
$79.95 ( + $4), like 945, less swwwanmete.
MFJ·943, $69.95 ( + $4), like 944, less antenna
switch. Optional mobile bracket lor 941C, 940B,
945, 944, $3 00_

Run liP 10 1.5 KW PEP, match any feed line
from 1.8-30 MHz.

Buin·in SWRlWallme1er has 2000 and 200
watt rarqes. forward and reflected.

6 posilion anlenna switch handles 2 coax lines
(direct or through tuner), wire and balanced hnes.

4:1 balun. 250 pI 6KV cap. 12 pos. inductor.
Ceramic switches. Black cabinet, panel.

ANOTHER 1.5 KW MODEL: MFJ·961 , 5189.95
(+ $10), similar but less SWRIWattmeter.

MFJ·10, 3 1001 coax with connectors, $4.95.

MFJ.9B2 VERSA TUNER III

MFJ.962MFJ.949B

MFJ's besl 300 wall Versa Tuner II.
Malchfls everything 'rom 1.8-30 MHz, coax,

rardorns. balanced lines, up 10 300W output.
scud.state Of tubes.

Tunes oul SWR on dipoles, vees. long wires,
verticals, whips, beams, Quads.

Built·ln 4:1 balun. 300W, 50-ohm dummyJ2i.H!.
SWR meter ard 2·range wattmeter (300W & 30W).

6 pDslllon Inlennl swilch on trent paner. 12
position air-woond inductor; coax connectors. bind
ing posts. black and beige case 10x3x7".

MFJ·949B VERSA TUNER II

MFJ-900

$4995
( + $4)

Malches con, random wil"ts 1.8-30 MHz
Handles up to 200 Witts output; etncient air.

woulld inductOf gives more watts out. 5)(2)(6" .
Use I ny transceiver, scud-state or lube.
Operate •• bands with one antenna.

2 OTHER 200W MODELS:
MFJ·901, $59.95 (+ $4), like 900 bot includes

4.1 balun tor use wilh balanced lines.
MFJ·16010, $39.95 (+ $4), lor rareom wires

onty. nreat tor apartment, motel, camping, opera
tion. Tunes 1.8·30 MHz.

MFJ·90 0 VERSA TUNER

To order or for your nearest dealer

~~: CALL TOLL FREE I"'=""!
~ 800·647·1800~

For teen. mto., order or repair status, or calls
outside continental U S. aoo illside Miss.. call
601-323-5869_
• All MFJ products uncondilionally IlIlraneed lor

one year (except as nolell).
• ProlIucts orlIeml from MFJ are relllflllble wilhin

30 days lor full relund (len shipping),
• Add shipping & hanllUn; charges in amounlS

shown in parenlhflses.

Wrile lor FREE catalog, over 80 producls

M~ • ENTERPRISES,
...'" INCORPORATED

", 47 Box 494, Mississippi Slate, MS 39762

MFJ.9B9 VERSA TUNER V

MFJ-989

New smaUer size matcres new smaller rigs 
only 10-3/4Wx4 112Hx14 -7180".

3 KW PEP, 250 pt-6KV caps. Matches coax,
balanced lines, random wires 1_8-30 MHz.

Roller induclOf, 3-digit turns counter pius Spill
ner knob for precise inoductance control to get
that SWR down.

Bulll· in 300 Win, 50 ohm dummy INd.
Built·in 4:1 lerrile balun.
8llill·in lighled 2% meier reads SWR prus for 

ward/reflected power 2 ranges (200 & 2000W).
6 position ant. switch. AI. cabinet Till barl

MFJ .9B4 VERSA TUNER IV

MFJ·984

Up 10 3 KW PEP and it matches arty teemre.
1.8·30 MHz, coax, natancee or rarccm.

10 I mp RF I mmeler assures max. power at
mm. SWR SWRIWattmeter, tor /reI., 2000/200W_

11 position dUl l inductor, cerarrnc SWitch.
7 pis. ant swrtch. 250 pi 6KV cap. 5x14x14".
300 WIt! dummy 1011I. 4:1 lerrite balun.
3 MORE 3 KW MODEU: MFJ·911, $239.95

( to $10), like 984 less ant. swncn. ammeter .
MFHlI2, $239.95 (+ $10), like 984 less am
meter, swwwattmeter. MFJ· 9aO, $209 .95
(+ $1 0). like 982 less ant swrtcn

",See L,SI 01 A[Jver/ ,sers o n page 114
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metrically on opposite sides
of the 10]-MHz center fre
quency of the i-f tra ns
fo rmer, and both, therefore,
are the same number of dBs
down on the transformer's
response curve.

The FM audio signal's rf
does not pass through the
same i-f transformer used in
the output/filter c ircuit of
the video-modulated rf am
plifier, but it will pass
through a similar transform
er in the output of the video
rf/audio rf mixer. The 10.925
MHz FM audio generator
will have one crystal oscil
lator and one afc phase
locked loop self-excited os
cillator, both operating on
the same frequency. The
time constant of the afc/
phase-lock circuit will a l
low for FM carrier devia
tion .

Now comes the rest of
the answer to the question
I'm sure all of you are ask
ing by now, which is: Why
does he kee p harping on six

meters? Doesn't he know
tha t the FCC would never
allow "that sort of thing,"
and hasn't he heard about
the " nat ional band-appor
tionment plan"? Well , I'll
te ll you, at the risk of
sounding like some sort of
rebel.

First of all. about FCC 
how many of you can re
member back when we
could do anything we want
-ed to do on those ultra
shortwave bands? I do! As
for this so-called national
band-appointment plan,
how many of you out there
really agree wholehearted
ly with how two meters and
now 220 have been and are
being chopped up into neat
little slices for all of those
open and closed machines?

Where are tho se "wide
open spaces" we knew in
the 40s and 50s where we
had megacycles to burn? I
know, I know - progress!
OK, fi ne. Two t hings I
know: A lo ng time ago, I

read somew here that no
one has a mono po ly or right
to any " personal" freq uen-
cy in the " ha m bands" 
and I've got a box full of
crysta ls fo r six and two me
ters and I guess a lot of
them must fa ll across re
peater-band edges and out
putsl

'Nuff said? I think so, too,
so le t's get back to business.
By now, at least a few of
you must be wanting to say,
Hey! How can a country
with a different mains
power frequency than ours
send us a pictu re with a
50-Hz ve rtical-deflection
frequency and some cocka
mamie horizontal frequen-
cy and we rece ive it?

That's easy! All you have
to do is remember that you r
TV set doesn't care what it
gets-just design enough
la titude into your horizon
tal and vertical hold con-
tro is and t he ir p hase
locked-loop circuits , and
you can reach o ut and hold

o n to the "man in t he
moon"!

Next q u e s t ion : Ho w
about color? Thought you 'd
never ask!

Let' s get black and white
off the ground first (!) but,
since you won't get any
sleep unless I tell you , here
goes . Yes, of course, the
present American or Euro
pean systems can be con
verted to work with my sys
tem. The TV receiver should
have many adjustments
(like a scope) so that any
scan system, type, and po
larity of sync or modulation
can be received . Incidental
ly, I've got another, even
na rrower-band system of
real TV which I can tell you
about. It would fit into an
FM channel. Of course, it
would n't have nearly the
def inition or quality of
what I'm offering you here.
However, I'll give you one
more hint. It would be like
slow scan, but real TV.
Cheerio! •

WHEN YOU NEED JUST
A LITTLE MORE AUDIO

The F4ST1\4(~ model 2003 audio amplifier
module produces 250 mW of low THO audio.
This trerisformerless design has a low parts
count and does not reqUIre a heatsmk.
The model 2003 features a de-operated volume
control. Output level is selected by changing a
dc voltage with an on-board pot, remote pot
or micro-computer D/A interface.
.. Low-Z, ec-coupled outpu t drives speaker or

headphones.
.. De-type volume control assures hum-free

operation without using shielded cable to
the volume control.

.. No interstage transformers or heatsinks.

.. Compatible with other F45'T"1\4I(~ modules,
such as the model 2002 sound synthesizer.

.. One evening assembly using 3.6 by 1.0
inch pc board and instructions supplied .

.. Price: $9.45
~ includes: gl,ss-qxlI'y, etcbed. plated, drilled pc oo..rd;
instruction manual; postage in U.S.A. (Ohio n'5idenr:s add
5-. w," hl').

Send 51 .00 for illustrated~. product c,,~og and
",fund coupon.
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./ ~ '1~* Technical Forums

~
• v

~~* ARRLand FCC Forums Z

* GIANT 2-day Rea Market 0
Saturday and Sunday

~ I I I ===1®
* New Products and Exhibits

Q

* Grand Banquet V* Women's Activitie s APRIL 29. 30. MAY I , 1983
* Home-Brew Equipment

Forum Hara Arena and Exhibition Center - Dayton, Ohio

* Special Group Meetings
Meet your amateur radio friends from all over the world at the internationally

* YLForum

* Personal Co m p ute rs Forum famous Dayton HAMVENTION.

* CW Proficiency Awards Seating will he limited for Grand Banquet and Entertainment on Saturday

* Amateur of Year Award evening so please make reservations early. Banquet speaker is Bill Leonard,

* Special Achievement W2SKE, former president o f CBS News.

Awards If you have registered within the last 3 years you will receive a brochure in late
February, If not write Box 44. Dayton, OH 45401 .

Nominations are requested for Radio Amateur of the Year and Special Achievement Awards. Nomination forms are
available from Awards Chairman. Box 44, Dayton, O H 45401.

For special motel rates and reservations write to Hamvention Housing. 1406 Third National Bldg., Dayton, OH 45402 .
NO RESERVATIONS WILL BE ACCEP1ED BY TElEPHONE.
All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 849-1720.

Ad mission: $7.50 in advance, $9.00 at door. (Valid for a l13 d ays)

Banquet: $14 in advance. $16 at door.

Flea Market Space: $1 5 in adva nce. (Valid for both days)

Make checks payable to Dayton HAMVENTION. Box 2205 , Dayton, OH 45401 .

Bring your family a nd enjoy a grea t weekend in Dayton. Sponsored by the Dayton Amateur Radio Association, Inc.
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SPEEDCALL'S NEW #312 TOUCH-TONE DECODER
ENDS RADIO BACKGROUND "CHATTER" FOREVER.

I

I GIll lie"' ·
\dea

• LOWCOST COMME RCIAL GRADE KIT!

• EASY TO ASSEM BLE COMPACT UNIT!

• STATE·OF·THE-ART FLEXIBIL ITY!

Speedcall Corporation, with 20 years of re liabili ty and
know-how in the Mobile Rad io Indust ry, now etters
the Model 3 12K;a unique, low-cost OTM F selective
call Touch-Tone® Decoder. It 's specially designed in
kit for m for radio buffs, with all of the qual ity and
perf or mance that made soeeoceu # 1 in signaling!

No more annoying background chatter. no more

missed calls. At last it's possible for ind iv iduals and
repeater groups to have their own personal and
emergency touch-tone DTMF network! And you
may use a ll 16 touch-to ne dig its to expand you r
selection of formats and pe rmit specia l cont ro l
app licat ions.

1020 'u"...... , .... nu. 0"._.,d,C. IoIOfn,. So<I~.~

. 1!; · 783 · ~6 1 I.ose
(Cali f ornia Residents add 6% Sales Tall )

To order, send check or money order to:

m
DEPARTMENT "K"

SPEEDCALL
CORPORATION
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The Forgetful
Autodialer Puzzle

Even Sherlock couldn't figure out how to make an
autodia ler that reprograms with no hardware changes.

Elementary, says dear Batie.

~Ioward F. Batie W7BB X
12002 Cheviot Drive
Herndon VA 22070

Photo A
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A rnong some autodiale r
d es igns fo r z-me te r

mobile autopatch use, a
co m mon li m it ati o n has
been a lack of program 
ming fl ex tbutt v. t .z.a A l
tho ugh it is much e a sier to
design and implement a di 
ode-logic or PROM scheme
for stor ing pho ne numbers,
changing o r adding a te le
phone number can be qui te
inconvenient for hard -w ired
syst e ms or PRO M-b a se d
design s. In thi s design, pro
gram m ing is done di rec t ly
from the tone-enc o der
keyboard a nd al lows pro
g ram m ing of u p to eight
phone numbers. N umbers
wh ich are not programmed
can be dial ed d irect ly f ro m
the keyboa rd in the no rm al
m anner.

The pri m ary d isadva n
tage of a RAM-based design
is the requirement to con
tinuou sly power the RAM
to overcome its vo lat i li ty ,
However , when you cons id
er t hat an amp le power
source is ava ilable at both
places in whi ch an autod ia l
er has a real app licati on
(yo ur car and the shac k), t he
d isadvantage is more than
off set by the abi li ty to

rep rogram t he mem ories
ve ry qu ickly and easily.
Since t he circuit described
here has a tota l conti nuous
current dra in of on ly about
45 mA from a 12-1 5-vo lt
source, it may be connect
ed di rectly to the ca r bat
tery without fear of running
it down, Since cars usual ly
do not sit id le for weeks at a
time. If complete discon
nection is necessa ry, each
phone number can be re
prog rammed as qu ic k ly as
t he phone nu mber can be
m anual ly dia led.

The RAM used was care
full y selected after consid
ering all available CMOS
and bipo lar memories; the
log ic support c ircui try was
then designed to meet the
needs of t he R.AM. The
most import ant constraints
were that the RAM have bi
di rectio na l in put/ou tput
lines and that t hese l ines be
tri-state. These requirements
were necessary in order to
significant ly reduce the ci r
cuit co mplexity and cost
w hile st i l l perm itting the
keybo ard to be used manu
ally w ithou t affect ing the
stored pho ne numbers. Of
secondary import ance, i t
was desi red that ' the RAM
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To program the autod ia l
er, the phone num ber digi t s
are keyed in on the tone en
coder keyboard w ith the
PROGRAM pu sh-button,
52, he ld down. Thi s ac tion
routes the UBb ou tpu t pu lse
prod u ced by eac h key 
board digit depressio n to
the c loc k i np ut of t he
co unter, U10 , When each
digit key is depressed, LED1
wi ll light for abou t half a
second; when it goes out,
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t hree RAM address l ines
(AD, A1, and A2 ), and is used
to se lec t the desired phone
num ber location for either
au todial readout or pro
g ram m ing , The se lected
phone num ber wil l then be
availa b le un t il a new o ne is
se lec ted; neither m anual
o perat ion o f th e keyboard
nor au todia ling the stored
p hone num ber will alter the
se lect ion o f t he ph o ne
num ber.
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Fig. 1. Schematic d iagram.
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phone num bers or access
codes which are no t pro
gram med d irect ly in to the
merncnes.

O peration

Select ion of one of the
eig ht stored phone num bers
is ac co mplished by depress
ing the appro pr ia te key
board digit (1-8) wh ile hold
ing down the SELECT push
bu tton , 53. Th i s ac t ion
latches the logi c state of

be organized B b its wide to
allow direc t in terface w ith
the seven data I ines of a
3 x 4 key board m atri x. The
RAM se lected was t he
Texa s Instr u ment s TM 5
4036 since it met al l o f
these requirements.

Descr iption

Fig. 1 shows t he com
p lete au tod ialer schematic;
co nnect ions to the t ra ns
ce iver are shown in Fig. 2.
The au tod ia le r m emory
holds up to eight num bers
of up to seven digits each (*
and # count as dig its); there
fo re, the number actually
stored m ay be eit her a sta n
d ard 7-d igit te l e phone
number or an autopatch ac
cess code of from 1 to 7
d igits in le ngth . The tota l
nu m ber o f phone numbers
in memory is a fun cti on o f
the RAM o rga n izat ion, in
this case 64 x 8, W ith se lec
t ion o f a diffe rent RAM,
m ore or fewer te lephone
numbers cou ld be stored
For example, if the RAM o r
gan izat ion were 128 x 8, six
teen phone numbers cou ld
be stored , Eight 8-bit w ords
are requ ired to co m plete ly
store each 7--di git t e lep hone
number ,

Inc lusion of D2 and D 3
drops the vo ltage supp lied
to the RAM from + 5,0 vo lts
down to about + 3..5 vo lts .
Th is decreases the current
requ ired by the entire au to
d ia ler from 65 m A to about
40-45 m A. Reli able d ata re
tention is main tain ed w it h
th is RAM as long as the Vee
pin rem ains above + 2 B
vo lts de.

In addit ion to direc t pro
gram m ing from the encod
er keyboard, other fea tures
of the au todial er include a
speed cont rol to va ry the
rate of readou t , an o n
board aud io am pli f ier t o a l
low you to hear the tones
sent to t he t ransceiver, a
visua l ind icati on to aid in
bo th prog rammin g a nd
readou t. and a minimum
number of co ntro ls , The
au tod ial er m ay also be
used as a "standard" tone
encoder to manually d ia l
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Fig 2. Typ ical transceiver connection detait.

essarv. so tha t insta llation
in the car would not be ham
pered by a bulky cab inet. A
large and expensive multi 
deck rotary SWitch for phone
number selection was elimi 
nated f rom an earlier de
sign, as was an internal
monitor speaker . The final
PC board design and layo ut
now incorporates keyboard 
selection of the pho ne num
bers and still reta ins the on
bo ard audio ampl if ier to
permit mon itori ng the en
coder tones in the speaker
o f you r transceiver .

The requi re m e nt f o r
bu lky panel contro ls in an
ea rlier p roiect'' has been
el im inated by in corporat
ing the pane l co nt ro l fu nc
tions w ithin the logic de
sign. The resu l t is a very
compact unit wh ich retai ns
all the necessary features. A
standard LMB enclosure
(CR-531) was chosen. based
on its small size and neat
appearance, and the PC
board was laid out to con
form to i t.

The PC board Itself mea
sures 2 %" X 5 Yl H (6 .35
em x 13.34 em), is of top
q uality commercial-g rade
G-10/FR-4 ma terial , is dou 
b le-si d ed w ith p l a t ed 
through holes, and conta ins
al l o f the components re
q u ire d except t he thre e
pa nel push-butto ns, the in
pu t/output jack, and the
LE D. Connec t ion to all pan
el cont rols is eased by pro
vid ing all req ui red logic and
power signa ls to a central
location on the PC board; a
ribbon cable can then be
used to interconnect the PC
board with the panel co n
t rols. All panel, signal, and
panel-control lines are also
ava ilab le at the dual, 15-pin
edge-connector fingers on
the PC board (O .156 H /3 .96
mm spac ing). By layin g out
the PC board in th is fashion,
maximum f lexib il it y is af 
forded for se lect ion of any
co nvenien t-s tzed cabinet
or, if des ired, the panel con
trols ca n be remoted ent ire
ly from the autodialer PC
board through an edge con 
nec tor.
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sw it ch or other con t rol is
not necessary .

It should be noted t hat
thi s des ign spec if ica l l y
o m its an autom at ic pu sh
to-tal k (PTT) line ac t ivat ion
feature. W hile th is feature
IS very usefu l for a m anual 
on ly tone encoder or an
autod ia ler hav ing on ly a
PROM-based scheme fo r
sto rage of phone numbers,
incorporation into a key
board-prog rammable auto
dialer based on a RAM de
sign is actually undesirable.
In a ROM-based scheme,
the manual keyboa rd is
used only for dia l ing unpro
gram med num bers; how
ever, in a keyboard -pro
g ram m a b l e RAM -ba sed
scheme such as thi s one,
the keyboa rd serves two ad
d i t ional f unc ti ons- selec
t ion of the phone numbe r
to be autod ialed and pro
gram m ing of the actual dig
it s Thi s also elim ina tes pan
el clu tter by mak ing addi 
tional cont rols u nneces
sary. Inclusion of the auto
mat ic Fl T feature on a key
boa rd-p rogra mmable au to
dialer wou ld activa te the
transmitter when selec ting
or programming a phone
number. This is undesirable
and was avoided, allowing
off-the-ai r phone number
se lec t io n, p rog ra m m ing,
and autod ia l reado ut moni
to r ing. The m icrophone
PTT sw itch is used in the
no rmal manner to key the
t ransceiver for both speak
ing and fo r autod ia l ing.

Const ructio n

A conscious effort w as
made to keep the overa ll
size of the f ini shed auto
dialer to the minimum nee-

----I'

lease the PROGRAM push
button, and the memory is
ready to be autodialed .

To read out (au tod ial) a
phone number, simply se
lec t the phone number you
want and press the D IAL
push-button, 51 LED1 w il l
l igh t up du ring the autod ial 
ing sequence; when it goes
o ut, the number has been
com p lete ly autod ialed.

In the m an ual mode, the
tr i-state m emo ry data li nes
are always in the high-im 
pedance O FF sta te; the key
board act ivates the tone en 
coder, U3, and the encoder
tones are fed d irectly to the
transmitter mike input.
Since the autodialer is al 
ways ready to dial a phone
number manually (except
when programming o r dur
ing autod ial readout), a sep
ara te manual fautodial
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that digit has been pro
grammed in and the next
digit may be programmed.
If on ly fou r digits are to be
programmed (as in an ac
cess code), they are keyed
in in the same m anner.

Then, after the las t digit
has been entered, tap the
D IAL push-button, 51, while
keeping the PRO G RA M
button down. This acti vates
the clock and steps the ad
dress counter, U10, th rough
the remaining memory ad 
d resses for t he se lected
phone number. W ha tever
in format ion may have been
stored previously in the lat
ter part of the 8-digit m emo
ry segment is automatica lly
erased . The LED wi ll light
up whi le the clock cycles
through the unused digits;
when it goes out (or w hen
all the d igits have been en
tered into the memory), re-

. " ' ...0(; ,~

Fig. 3. Connection as shown for Fig 2. Power is derived from
transceiver and transceiver speaker is used for monitor.

42 73 Magazine · January, 1983



+ TRS-SC'
MORE FOR YOUR MONEY,

TERMINALL is a hardware and software
system that conver ts your personal corn
puter mtc a state of the art communtce
nons terminal. Termmelt fea tures simp le
connections to your computer and radio
plus sophisticated an d reliable software

Simplicity

kevboard selectable and uses enber the
panel meter or scope outputs lor easy tun
Ing Copy the weak ones. Copy the noisy
ones Copy the fading ones

• Built In crystal controlled AFSK.
Rock stable for even the most demanding
VHF or HF applications. A must on many
VHF AlTY repealers.

• Built In 110 or 220 volt AC power sup
ply

• Built in parallel printer driver soft
wara. Simply attach a paratlel ASClJ
pnntee te g the EPSQN MX-3)1 to you'
pnnter port 10 obten hardcopy lfl all
modes

• Multilavel displays allows exarrun
Ing and edinnq of historical text,

• Word wrapping, word mode editing,
diddle. ignore carriage returns. user pro
grammable end of line sequence, ad
Justable cameqe width, multiple user
defined WRU, nansrmt delay UIXed. none

NO COMPROMISE HARDWARE.

or auto adaptive}, break mode and morel

• Tt1e all~in·one TERMINALL d.sign
makes II qreat fo r use on HF or VH F, Ham,
Commercial. SWL or MAR S! SWL's:
TERMINALL may be [urnpered tor es ther
425 or 850 Hz reception to copy news and
weather services.

TERMINALL was oee from the
outset to be easy to connect to your reoo
and easy to use Plug mtO your receiver
headphone )ac~ and copy Morse Code or
rediotetetvpe lATTYI. Plug mto your CW
kev jack and send Morse Code Attach a
microphone connector and send Baudot
or ASCI! RTTY using accro tones lAFSKJ.
That's all the re is to hook ing it up .

The software is loaded into your compu ter
from disk or cassette. Enter your callsign
and the ume and you w~1 start recervmq
Immedll'ltely No seumqs or edJUstmems
a-e necessary to recerve MOf5e Code. It'S
fully automate -and It worksl You may
type vour message while reeelVlO9 Of
tranSlT1l'ltlng

You wiN be on the all. recewmq and
transmitting In any mode. In minutes. As
we said, TERMINAllls Simple

More for your money.

• TEAMINALL has the RTTY terminal
urut demod and AFS K bUilt In. ThiS
results In a lower total cost

• Fantastic Morse reception. S,>;
stage ecwe l~le' demodulator copies the
weak ones Auto adaptive Morse
algOrithm co the sloppy ones aecev-
ed code speed dIsplayed on status fine

• Outstanding documentation . Pro·
tess.onanv written, 91 page user manual
con teos step by-step Instructions

• Built In, separate. multi.stage. ac
tive filter ATTY and CW demodulators.
No ohase tock loops. RTTY demodula tor
has 170 and enter 425 or 8!lO Hz shift-

. ~

'5 D.o¥ Money El3ck Tr"" P.. lOd "" FiOClory DlI'OCl Order5

System Requirements
TERMINALL T1 C''''''"Uno<:,,''ans term".,,1 !,,, l~ TRS 8(1 Mrnml I R\!<l"""9 ~ Modell TRS 00, 16K HAM dlld
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' ,on m3nual . .....
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The communications terminal that does it alii
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Fig. 4. Autodialer oower is derived directly from car battery;
transceiver speaker is used for monitor.
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Fig. 5. Autodialer power is derived directfy from car battery;
car radio speaker is used for monitor.

operation of the autod ia ler.
The speed is set by R1 2 to
give a to tal autod ial dura
t ion of abou t o ne second
for all seven d igi ts. The tone
encoder output level into
the t ransceiver m ic ropho ne
input is adjustable by R7. If
a deviat ion meter is avai l
ab le. the tone-encoder out 
put may be set to yield a de
vi at ion of abou t 4.5 kHz
when any keyboard d igit is
held down.

Alternatively, the level
ma y be adjusted by ear
w ith the help of another
operator on the repeater
to a point which gives re
liable autopatch access and
d ialing operation but whi ch
does not sound distorted
(over deviated). The last ad
justment is to set the audio
am pli f ier output level to
give a com fortable and un
distorted speaker vo lume
under road condit ions R7
is the t rimmer which does
this . If the externa l audio
monitor is not desired, R5,
R6, C5, C6, and U2 can be
el iminated altogether.

Sl-53-SPST mom. push-button (nonnally open)

Rl - l2 meg, 'I. W
R2-1.8k, 'I. W
R3- 2.2k, 'I. W
R4, R5-10k, 'I. W
R6-25k PC trimmer
R7-100k PC trimmer
RB, R9- 680k, 1/. W
Al 0, Rl l -l0k, 'I. W
R12-25k PC trimmer
A13, A14-3.3k, 'I. W
R15- 10k, 'I. W
A1G, A17-680k, 'I. W

/;4 Hardware:
31. - bolts-4
v. . bolts-4
Nuts-16
Lockwashers- 16

8 - 12-eonductor ribbon cable

IC Sockets:
8 pin-2

14 pin-8
16 pin-4
20 pin- l

Digit ran Kl-Q054 keyboard

1MB CR·531 cabinet

q uestio ns about the auto
dialer, but please include
an SASE. •
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Ul-LM340T5, uA7805, etc. (T()'220 case)
U2-lM380 (8-pin) Do not substitute
U3-MCl4410P Do no t substitute
U4-MC14528B, CD4528B, etc.
U5-MCl4011B, CD401 1B, etc.
lJ6-TMS 4036N l Do not substitute
U7-MCl4012B, CD401 2B, etc.
UB-MC14528B, CD4528B, etc.
U9-MCl4042B, CD4042B, etc.
Ul0-MC14024B, CD4024B, etc.
Ul 1-MC14081 B, CD4081 B, etc.
U12-MC14001B, CD4001 B, etc.
U13- MC14001B, CD4001 B, etc.
U14- MCl 4002B, CD4002B, etc.
U15-MCl401 1B, CD4011 B, etc.
U16-NE555V, LM555, etc.

Jl-MA5-4IMAB-4 (two)

Dl -D3- 1N4001 Si rectif ier

LED-MV5023 or equ ivalent

Parts list, PAo.B

Cl-50-uF, l 6-V tantalum Yl - 1.000 MHz crystal
C2-50-uF. l 6-V tanta lum
C3- .0l·uF, l6-V disc ceramic
C4- .01·uF, 16-V disc ceramic
C5-1().uF, 10·V tantalum
C6-.00l ·uF, 16-V disc ceramic
C7-2.2-uF, 10-V tantalum
C8-.01-uF, 16-V di sc ceramic
C9-4.7·uF, iov tantalum
C10-.01-uF, 16-V di sc ceramic
Cl l - .01-uF, 16-V disc ceramic
C12-.001-uF, 16-V disc ceramic

the autodial er has been ab
solu tely f law less through
out t hree ve ry co ld w inters
and hot summers, and I'm
look ing forwa rd to many
m ore years o f enjoyable re
peater autopatch use w ith
this autod ialer.

The printed-eircuit board
for t h i s project and a
tu-page illustrated step-by
step assembly manual are
ava i l a b l e f rom m e for
$10.00 postpa id in the US.
I'll be happy to answer

Installation and Adjustment

Au tod ia ler intercon nec
t ions to your 2-meter trans
ceiver include the + 13.6
volt supply l ine, tone en
code r output. and the aud io
am p l i f ier o utput ; these
shou ld be shielded between
the autod ialer and trans
ceiver as shown in Fig. 2.
The TONE jack on the rear
of my Drake TR-33C wa s re
placed w ith an audio DIN
jack . Although a six-p in jac k
was used (for possible fu
ture access to othe r parts of
the transceiver). only the
three Ji nes mentioned
above plus ground are re
quited by the autodialer.

The supp ly line can he
run 10 a + 13.6-vo ll sou rce
sepa ra te from the tra ns
ceiver, if desi red, perm it
ti ng use of a standa rd 2-w ire
shield ed mi ke case be
tween the autod ia le r and
t ransceiver. The autodialer
tone-encoder output is ex
tended through a short
p iece o f RC-174/U to the
transcei ver m icrophone
jack; the co ax shield need
not be grounded at the
m ike-jack end . The audio Final Notes
ampl if ier, U2, is connected The addition of the auto
d irec tl y to the transce iver d ialer described here has
speaker; normal transce iver made a great improvement
aud io is not affected and in the ease and enjoyment
this arrangement eliminates of using the loca l auto 
the need for a separate patch repea ters and has
speaker. The wire to the certain ly decreased the risk
speaker inside the t rans- o f becom ing a poten t ial
ce tve r cabinet need not be t raff ic statistic w hile t rying
shielded. The tone encoder to dial a phone number.
output ca n be interfaced di- Furt her, the ab il i ty to rapid
rec tlv with ei ther low-im- Iy and convenient ly pro
pedance micro phone in- gram o r reprogram phone
pu ts [e.g.. TR-33C) or w ith numbers in the memories is
h i g h- im p e da n c e in p u t s grea t ly appreci ated, espe
(e.g. the Heath HW-2036A). cia lly when access codes

O nly three ad justm ents are changed periodicall y. In
are necessary for proper add it io n, performance o f
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MEMORY BACK-UP
AND HIGH SPEED PRINTER OUTPUT·

\lever Lose Your Memory Again!
~II " Here-is" memories, ID's and all keyboard in
Jut parameters are retained for 2 weeks by the in
ernal Ni-Cad battery & charging circu it. Load up
he memories, carry the ACT-1 out to your field-day
lite and be ready to go as if you never turned it
)ff! Also included in this option package is the
ligh speed code converted RS-232 serial printer
output,

rhe best gets better at MICROLOG Corp.
18713 Mooney Dr., Gaithersburg, MD 20879
reI. 301-258-8400 TELEX 908153.

MICROLOG
NNOVATORS IN DIGITAL COMMUNICA nON

• SIMPLE DIRECT CONNECTION to your
Transceiver.• COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key
board programmable tone pairs from 500 to
3000 Hz. • SPLIT-SCREEN operation with
keyboard selectable line location • 1400
character text buffer. • TEN, 40 CHAR. pro
grammable message memories (doubles with
BAIT. BACKUP), plus ID's WRU & SELCALs.
• RANDOM CODE generator & hand key in
put for practice. • Baudot 60 to 132
WPM.• ASCII 110 & 300 baud. • SYNC
LOG MODE for improved ASCII operation.
• RECORDER INTERFACE fo r " BRAG
-TAPE" or recording off-the-air. • CODE
CONVERTED printer output in Baudot or
ASCII. • SSTVIGRAPHICS transmit.
• FULL 63 KEY Computer grade keyboard.

*9 * monitor $199. Battery Backup & RS232 print $125.



Don Carmody W1 FLP
42 Royal Crest Drive
Nashua NH 03060

My Own Silver Mine
For W1 FLP, reclaiming silver from photographic fixer is cheap,
easy, and profitable. King Midas should have had it so good.

It is important to monitor
this plating process until
you arrive at the correct dc
current (current density) for
your individual se tup. The
plated silver should appea r
white to light cream-col
o red , If it appea rs dark
cream to brown, the current
density is too high. A darker
co lo r means that higher
amou nts of contaminants
are b eing plat ed o ut.

Any d e supply can be
used; regulation is not re
quired . A simple ha lf-wave
rectifie r without filtering
will do fine.

The simple system I use
is a 1 .5-V alka li ne battery, a
potentiometer, a 0-50 mA
dc meter, a stainless stee l
rod , and a carbon rod. The
1 .5-V battery and the pot
can be re placed by any
available power sup p ly,
with an increase in the cost
of silve r recovery.

When a dc current is
passed throu gh the solu
tion. the silve r is plated out
onto the sta inless stee l rod .

I will not get into the
math requ ired to determine
t he cu rrent and voltages;
the important parameter is
the current density requi red
to rec laim 90% to 98%
pu re silve r. The current den
sity needed is determ ined
by the amou nt of silver in
solution , the surface a rea of
the e lectrodes, and the lev
el of ci rculation of the so lu
tion . A typica l e lectrolysi s
ci rcuit is shown in Fig . 1 .

For hams. using t he ir in
na te ab ility to scavenge
ju nk boxes t o produce
wo rking apparatus, the re is
an inexpensive, easy meth
od to recla im imp ress ive
amounts of silver at ve ry
low cost.

The method I use is elec
t ro lysis . Basica lly , it is
accomplished by passi ng a
cu rrent (dc) th rough the so
lut ion, thereby " p la t ing"
out the silve r. Industrial
co nce rns use la rge conta in
ers with large currents and
constant c irc ulat ion of the
solution .

goodies for the shack at a
relative ly low cost. The se
cret is in silve r reclamation.

Si lver rec lama t ion is gen
e ra lly thought to require ex
pe nsive cap ita l equ ipment
and in la rge photo la bs it
does, but for the amateu r,
the equ ipment can be very
simple. How simple is dete r
m ined by the amount of
silver-satu rated solut io n
you have, how rap idly you
obtain it, and how fast you
want to reclaim it.
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The silve r-sa tura ted solu
tion refe rred to is the photo
grap hic fixer in every da rk
room . The process of fixing
photographic film removes
the unexpo se d s ilve r
c rysta ls from the fi lm. This
silve r rema ins in solution in
the fixer. The more film pro
cessed, the more silver in
solution.

With the price of silve r
what it is, it doesn't take
much math to fi nd the
" b re a k-e ve n" po int a t

Fig. 1. Typical electrolysis whic h investment in capita l
circuit. equipment is des irable.
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I re centl y pu rchased a
bra nd spanking new Az

den 2m rig. As I was insta ll
ing it in the mobi le , I came
to the real izat ion that my
to tal cost was $2.50-yes,
tha t is correct-two do llars
and fifty cents! No, it was
not "hot !" I paid a loca l
dea le r fu ll list price.

Knowing t hat ma ny
brot he r hams are also ama
te u r p hotog rap he rs , I
thought they might have an
interest in how to obtain



GIANT
HEAVY DUTY

ALL PURPOSE TARPAULIN S

12 x 16 '23 26x40 S89
16)( 20 S32 26x55 $115
2Qx2Q S36 3Ox60 $145
18)( 24 S38 50)(100 S390
18 x 32 '50 60)( 120 ""2QxJO ' 50 50)( 150 '56'

Belore M idnight Jan 23

VIKING Ind . w ill send any 01 the above se e
tarpaulins to any reader 01 this publication
who reads and responds to thi s lest be fore
midnight Jan . 23 Ea c h t arpaul in lot
('Z·18.PVC) is constructed of high densit y
fabri c (with ~I rgin graoe ingredients. sup-
plied by Gulf Oi l Co.. Dow Chemical Co.. and
Un ion Oil Co.) Wi th nylon reinforced rope
hems, double lock slitched hems. electronic-
a lly welded se ams. 100% water proof, 14
('h" dia.) metal grommets set on 3 ft. centers
with ,e in fotced triangula, come. patches
and are recommended lot all heavy duly use.
all yachls and sai lboats,and all bulk ot pauet
riding meteners. and w ill be accompanied
with a LIFETIME guarantee Ihal lt must pee-
form 100 % or it will be replaced free. Add $7
hal'ldling & cratmq fo, each tar p ordered. Vik·
ing Ind. pays au shipping. Should you w ish to
return your tarpaulins you may do so for a '
fu ll re fund. Any lett er postmarked later than
J" 23. w il l be returned. LIM IT: Fift y (SO)
ta res per address, no exceptions. Send ap-
propriate sum tog et her w ith your name & ad-
dress 10: Tarp Test Dept. '1 24DJ. Viking Ind.•
63 14 Santa Mon ica Blvd.. loA., CA.. 90038, or
to- fas test service f rom any part o f the cccn-
try c all collect. before midmght 7 days a
week (213) 462·1914 (Ask ex cneoce cce-ator
lot) TARP TEST ' 124DJ. have erect card
ready.

cc
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lOW RATES REPEATERS

45 DAY WA RRANTY! MARS MODS

• AFSK
• 850t 170

• TTL 80 RS232
. 60 mA Loop
• Loop Su pply
• Aulo Start

RTTY - 100
Expanded Version 01 the Popular

RTTY • SO

voruc COMMUNICATIONS CO.
1468 RIVER AVE.

MASONTOWN. PA 15461 .... 200

A HAM RADIO STORE THAT SPECIALIZ ES IN SERVICE! !!

• 60 mA Loop K~,ng

• PlL Oemod .../2 pole hlte< $7900
• AfSK G_.10l

RTTY - 50
Basic Terminal Unit

Call or write for FREEcats/og wi'" over
65 P.C. Bosrds & Kits .

SERVICE
SPECIALIST

PHONE
(4 12)-583-2131

COMMUNICATIONS DESIGN INC.

COMMIlN'CAT'ONS

We are in the business of providing top Quality repairs on autvces of amateur rad io
equipment. A complete line o f parts is kept on hand to prov ide you with an extremely
fast turnaround .

1105 Lenr 51 ~ West Memphis. Arkansas 72301
(501) 735-4561

Red uce the current. The
color changes can be seen
in seconds. so if it has not
bee n dark for more than a
few minutes, no harm has
been done.

High current densities
without c irculat ion of the
so l ution wi Jl re su l t i n
lowe re d pur it y o f t he
plated-out si lver plus a
c hemica l change in the
fixe r that w ill red uce
the amount of silver you
can recla im.

When the silver has buil t
up to a thickness of be
tween 1/8 inch to 1/4 inc h,
rem ove the stainless stee l
bar hold ing the silver, rinse
it in warm water, and let it
dry.

To remo ve the sil ve r,
spread ou t a plastic or
paper she e t. st rike t he
plating sha rp ly with a
sc rewd rive r, a nd it will
crack . Simply chip off the
plating until it is all re
moved Retu rn the stainless
steel bar to the silver mine
and continue.

Of course, th is mine is
not bottomless. The fixer

solution will eventua lly be
come so low in silver con
tent that it mu st be re
pla ced with fresh so lution.
Fresh solut io n, in th is case,
means so lut io n that has
been used to process film
and is no longer usefu l for
fixing film because it is sa t
urated with silve r.

There are many methods
to determi ne the usefu l
plati ng life, i e ., silver con
te nt, of the fixer. The easi
est but least acc urate is the
color of the so lutio n. When
it turns the color of medium
strength tea, rep lace it. The
more acc urate method is to
use the Kodak Silver Esti
mating Test Pape rs, ca t. no .
1965466. When dipped in
the so lution, this te st paper
will turn from its no rma l
yellow to so me shade of
brown. The da rker the co l
o r. the higher the si lver con
tent remaining in solution.
There is a co lo r compa ri son
chart on the back of the
Kodak folder . I genera lly
discard the fixer at a re
maining si lver level of 1
gram/lite r.

To set up this simple sil
ver mine, I used a ca rbon
rod from a d iscarded D-cell
battery, a 6-inch stainless
stee l rod , a 1-lb. plastic
marga rine co nta ine r. a nd a
battery, pot , and meter as
previou sl y described.

Wit h no agita tion of the
solu t io n, 1 ma intain a
current of 5 rnA. I have
been p la ting o ut app roxi
ma tely 3 ounces troy o f
silve r per month . I a m
blessed with the ava ilabil ity
of 12 ga llons of fixer every
12 weeks that has a silve r
co nte nt of approximate ly
10 grams/l iter. The amount
of silve r you recover per li
ter will depend upo n its
start ing silve r conte nt, i e .,
how much fil m has been
proce ssed through it and
the average image content
of the fi lm.

The effect of the film im
age on silver con tent is tha t
a very dark image has most
of the silve r left in the film .
Converse ly, a light image
has had most of the silver
removed. The Kodak test

papers can be used to deter
mine t his silver co ntent
a nd, barring the probable
contaminatio n of the fixer
with other che mica ls, can
be used as a gu ide to the
usefu l life of the fixe r.

The above method re
qu ires monitori ng but twice
dail y a nd fixer replacement
when required . If you have
plenty o f fixer and/or want
a fas te r recovery rate. sim
ply provide a means of gen
tle agitation . I have suc
cessfull y used a n o ld clock
motor with a plastic shaft
with a 1Ji -i nch by 2-i nch
padd le connected to the
swee p second-ha nd shaft
immersed in t he fixer. This
has yielded about an o unce
a week. la rger elect rodes,
higher cu rrent s, greater
agita tion, and larger so lu
tio n conta ine rs will of
course increase the recov
ery rate.

So why throw good mon
ey down the drain? Dig into
th at silve r mine a nd buy
so me more ham gear.•
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Fun-Equipment Revisited
Here are higher-band vers ions of the ever-popular
Fun-Mitter and Fun-Amp. The y are based on the

Fun-Philosoph y: cheap and simple.

Fig. 1. Schematic of 15120-meter Fun-Mirter. Reference designators remain the same as in the
original Fun-Mitrer article in order to match the parts locator for the PC board. Capacitance
values less than 1 are in uF.
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Circuit

The circuit s rernam un
changed from the- original
des ign.... The resonant c ircuit
and f ilter values, however,
rn ust be changed to allow
operation on the higher Ire
cuenc res. Rad io Shack If
chokes and disc ceramic (",1 

pac itor... aga in were used
The Fun-Mitter schemat ic

is reproduced in Fig. 1 The
Pierce oscil lator operates on
the operating frecuencv LJS 

ing either thi rd overt one o r
f undam ental crysta ls , (A
third overto ne is sim ply
t h ree li me s t h e va l ue
ma rked on the crvstal.l For
example. to operate the
t ransm itter on 14,060 M Hz.
ei ther a 14,060-MHz funda
mental crysta l can be used
or a 4.3B 3-M~h crystal can
be operated on Its third
overtone. (This allows the
use of cheaper f- T243 crys
ta ls in the Fun-Mitt er.) Also.
on f ifteen meters many of
the same crystal s used for
forty meters. when operat
ing on their third overtone,
will provide the frequency
coverage desired .

Fundamental mode crys
tal s in an HC6U holder do.
however, have the advan
tage of more frequency
range when used with the
vxo capacitor (C option] I
have had seve ral HC6U cry... 
tals. however, that do not
provide a stab le, clean oscil-

without ad justments (The
reader is strongly urged to
review the articles on the
Fun-Muter and Fun-Amp for
detailed construction and
design descriptions.)

---7.' ' 0 . u...·....
~
M...... _...\'£ "lH .

Philosophy

An eartv objective with
the Fun-Mitter and fun-Amp
WdS to design simple gear
tha t was easv to build with
parts that could be obtained
from Radio She ck Tht' Mark
II versions of these rigs fol 
10\\' the same objective w ith
only the crysta l and its sock
et not be-ing found at Radio
Shac k. Other objec t ives :
costs of Ipss than $2.1 each.
no tun ing ad justments. and
sa me size PC b o ard s
(2JA" X]").

Thlo'se ob jectives arc con
tinned 111 the higher-band
verstons A tw en ty-m eter
tr ansm itt er a nd am plifier
can easily be built in an af 
te rnoon and put on the ai r

This co ve rage allows
enough tlexibilitv to provide
plenty of f requencies with
only a few crystal s Crvstal s
are cheap, easy to obtain, re
liable, and VPTy stable. They
make sim p le transmitters
easy for all of us to build!

SIS 0

20-Watt Pun-Amp for opera
tion on the same bands,

The Fun-Ceiver and Fun 
Oscillator are not included
in this article on modifica
tions due to instability
problems at higher frequen 
cies. Frequency stabil ity is
of prime Importance with
todav's rigs and it is just too
d iff icult to obtain the type
of resu l ts desired on the
higher frequen cies and stil l
maintain the ob ject ives 01
the gear.

Th is second version of
the Fun-Mi tte r is a fi ve
Watt -output. cry st al-co n
trol led CW transm itter that
uses ei ther low-cost FT2 4.)
crystals at one-th ird the
opu rati n g f req uency or
HC6U fundamental cry stal s
on the o perating frequency,
If the variab le crystal oscil 
lator (vxo) capacitor is in
stall ed (C option). the f re
quency can be va ried by as
much as 10 kHz from the
c ry sta l frequency. us mg
HC6U crys tals.
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H orne-brewing is alive
and well ! I rea ched

this conclusion following
the response to the publica 
t ion of my series of " Fun"
home-brew gear. ' ~ Re
sponse to the simple, low
cost ho me-brew uni t s has
been great . Indicat ing that
hams are st ill bui lding at
least some of their own
gear From nearlv-Novices
to lo ng-t ime Ex tras. hams
have built the Fun rigs and
have d iscovered that build
ing is easv. fun, and verv
rew ard ing,

M any requests have bee n
recei ved asking for differ
ent band coverage o f the
Fun -Mi n e r and its compan
ions. 1h is art icle is tlu- re
suit o f those requests. It
descr ibes a sim p le CW
transmitter for 1.1 or 20 me
ters operating o ff 24 volts
and modtftcanon o f the
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Fig. 2. Schematic o f 15/20-meter Fun-Amp.
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Photo A. Front view o f twent y-meter version of Fun-M iller!
Fun-Amp.

lator signa l, probably due to
th e higher-than-normal pow
e r used in the Fun-Mu ter
oscillator stage. Although
the rT2·n will have a range
of on ly ap proximately 1 kH z
with th t' \lXO, It \'\Iill provide
better and more reliable
opera tion , (FT243 4.3- o r
7...\.1H z crys tals for use o n
twenty or fifteen third over
lone will not osc illate on ex
act ly three t imes the marked
trequencv. Depending o n
the crystal. thev may be as
much ,15 10 kHl lower than
the marked f requencv. Keep
this in m ind when ordering.)

L1 a nd C3 determine the
resonant frequency of the
osc illator. If L1 is const ruct 
ed correc t ly. the oscillato r
should osci llate with no ad
ju sf men t s. A three-turn
winding (l2) over l1 o per
ates as a t ransformer to
m atch the collector imped
ance of Q1 to the base im
pedance o f Q2. Q3 and pro
vide drive. Q2 and Q3 oper
ate in parallel as a cl ass C
amp li f ier w hich provides
good ef f iciencv.

These 2N] Bb6 t ransistors.
Q 2 and Q 3, are being
pushed to their limits in the

Fun-Miller c ircuit . Under
some load conditions, some
hams have discovered that
Q2 and Q 3 can be de
stroyed. To avoid this, either
redu ce the supply voltage to
20 to 22 volts o r increase the
value of R5 and R6 to .. to 5
Ohms , A lso, the 2N3866 part
can be replaced with the
much more rugged 2N35S]
The on ly other components
needing change are C4, C5.

and l4 w h ich, to gether,
comprise a pi-network f ilter.
Com ponent val ues are given
in the Parts l ists.

The Fun-Amp schematic
is reproduced in Fig. 2 USing
the Fun-Amp on other fr(>..

quencies is even easier than
using the Fun-Mitter o n
other frequencies, O nly l 2,
U , and C3 need to be modi
f ied. The input Ci rcuit re
ma in s c o rn pl et el v u n -

Parts Lists

Fun.Mitter-Fig.1 Fun.Amp-Flg.2

C1-Cl0 Ceramic disc 272-xxx C1 -C5 Ceramic di sc 272-xxx
C3 2Om-47 pF Cl 570 pF (470 and 100 in par.]

15m-47 pF C3 2Om-250 pF (2 47 pF In
C4,C5 2Om - 220 pF series, 1 220 in parallel)

15m-160 pF (2 220 in se- 15m-160 pF (2 220 pF in
nee. 1 47 in parallel) ser ies, 1 47 pF in parallel)

C op tion Broadcast variable (any C6 10 ,.F, 35 V dc 272-1 01 3
small variable with max t- CR, 1N914 small signal 27&1122
mum capacitance o f 100 10 silicon
300 pF will work) 11 10 ,.H 273-1 01

J3 PhOno jack 274-386 L2 2Om-26 turns removed 273-1 01
J4 PhOne jack 274-252 15m-28 turns removed 273-1 01
11 2Om-2O turns removed 273-101 L3 2Om-24 turns removed 273-101

15m-24 turns rem oved 273-101 15m-26 turns removed 273-1 01
L2 3 turns wound over Q1 end 01-03 VN67AF VMOS FET 27&2071

of L1 R1 ,R3 1500 , 'h W 271 -01 3
L3 10 ,.H 273-101 R2 330, Vz W 271..()()7
L4 2Om-25 turns removed 273-101 R4 470, Vz W 271.()()9

15m-27 turns removed 273·101 R5 47kQ, V. W 271 -1342
Q, RS·2009 276-2009 82 OPOT toggle 275-1546
02,03 RS-2038 276-2038 TO-220 heat sink (3) 276-1363
R1 ·R4 V. Watt 271-1xxx Case 270-252
R5, R6 Each is three 10 0 , '/z W Hardware 64-3012

271-001 in parallel 64-3019
8 ' DPDT toggle 275-1546 Wire
V, Crystal-FT243. HC6U Coa<
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Photo B. Inside view of twent y-meter version of Fun
M itter/Fun-Amp. The coil shown connected between the
crystal and C(op tional) does not ellist in the final vers ion of
the Fun-M itter.

10 _H v

tone or HC6U fundament a l.
both c .....-stals and socke ts
can be ordered from a sup
plier such a s CW Crv- tals or
Jan Crvstal s.';

Adjustment

Adjusting the high -fre
quency Fun-Mittcr and Fun 
Amp is just a s easy a s with
the low-band ve rs io ns .
Again by thinking carefully
through the process. the rig
ca n be se t up without prob
lems in a sho rt time.

If possible, find a YOM to
use at this stage Although
not absolutely necessary, it
is m uc h mo re helpful a nd
educational to sec what is
happe ning du ring tune-up .
Be gin by ensu ring that you
do indeed have a 24 -V
sou rce (either lant ern bat
ter ies or the Fun-Mrt tcr pOW
er supp ly). Measure the volt 
age. With +24 V discon 
nected. measure the res!v
tance at the voltage-input
connector to ensure that no
shorts exist to grou nd (use
Ohms scale)

It is essent ial that a dum
my load be connected to the
antenna connector at all
times during tune-up For
the Fun-Mitter/Fun -Amp
combination. a dummy load
capable of di ss ipating 20
Watts will be needed with
ou t a load. the transistors
will be destroyed quickly

The fin al step in tune-up is
to attach a n ammeter a nd
begin testing! Connect an
ammeter capable of mea
suring a t lea st 15 Am ps in
series in the + 24 line gomg
to the gear Set the TIR
switch (51) to "t ra nsm it"
With the Fun-Amp switched

Fig. 4. Modification to aI/ow
"spotting" of transmitter (use
when using PC pattern from
the February, 1981, 73).

Co " ANTE.....

1"
1"1"1"

20m 15m

C. 120 1'iO (1oo&47
In para ll l"1)

Ch 440 (2 220 In 320 (100 & 210

p.uallf'l l In parallel)

C, 220 150(100&47
In paralll" l)

l. If> turns 26 tu rns
removed removed

lb 2b turns 211 turns
removed removed

TO fUl< 
" 'TT[~ ' t
fUl<A... S'A

Fig. 3. Half-wave filter for
15/20-meter Fun-Mitter/Fun
Amp. The fil ter reduces any
harmonic radiat ion to be
low acceptable levels. It is
wired using point-ro--point
wiring between the antenna
connector and 51 . The filter
provides receiver filtering
by placing it before the re
ceiver antenna connector.
Values are as follows: use
273-101 10 uH rf choke with
turns removed; 2 72-x)()(

. .
series ceremrc caps.

single ba nd in one box rat h
er than com bin ing ba nds .
This is s ligh tl y more cost ly
due to dupli cation o f so me
parts, but it elimin at e s
sw itc h ing problems corn
ple telv .

An edvantaeoous modifi
cation to the Fun-Mille r is to
a llow a " spott ing" fu nct ion
This is helpful when finding
your freq uency on your re
ceiver wi thout t ransmitt ing
on the ai r. This is accom
pli shed by continuously a p
plying 24 V to the osc illator
sta ge . To do th is, break the
co nnec t io n between L1 and
U , then connect II direct ly
to 24 v. Also, one end of Rl
is removed from the circu it
board and a wire from it run
to the 24V side of II With
this modification. pressing
the key will produce a note
in the receiver with the
send/receive SWitch set to re
ce ive See Fig. 4 for details
of the modification

Crystals can be obtained
very easily. After deciding
on either FT243 third over-

problems, part icularly if you
are inexperienced in home
brew.

Before bui lding, develop
a p lan as to ho w you Will
load the boards. a ssemble
the u nit, and test. After the
pla n is deve loped, proceed
ca ref ully. Most proble m s
are d ue to misloaded parts.
poo rly so ldered connec 
t ions {rosin-core so lde r is a
must l), faulty com po nents,
a nd ha st y build -and-te st .
Most o f these pro b le ms ca n
be a voided by developing a
pl an a nd ca ref u lly a nd
thoughtf ull y followi ng it .

Rad io Shack rf c hokes are
used as indu ctors by re mo v
ing tu rns as necessary. f if
tee n- a nd twenty-meter ci r
cu its requ ire le ss inducta nce
and . therefore, the coils will
have fewer turns. In con
structing the coils, be sure
that the exact number of
turns is re moved a nd that in
su lat io n is scraped from the
end of the wire that will be
resoldered to the coil form .
The three-turn Fun-Mitter
coil (12) that is wound over
II sho u ld be wound in the
same direction a s the turns
of ll . Also, wind it over the
end of L1 that is mounted
nearest Ql . The excess wire
c ut off when the turns are re
moved is excellent for wir
ing l2 . Refer to Photo B for a
view of the co il s.

It is best to construct a

changed . This c ircuit oper
ates very well at 15 and 20
meters due to the excellent
freque ncy characteristics of
Q1-Q3. A de ta il ed ci rcuit de
script ion is given In the Fun
Am p article .

Two add it io ns have been
made to the higher-frequen
cy versions of the trensrrnt
te r and a m p. f ig . :J chows a
half-wave ha rmon ic f i lt er
whi ch reduces harm o nic ra
dia tion . Al so, a lOi1f capaci
tor (272-1013) has been add 
ed at the key jack (4) to
sha pe the ke yed wavefo rm
and eliminate any key clic ks.

Construction

Even tho ugh the f u n-Amp
and Fun-Mit ter a re " goo f
proof" p ro je cts, care and
thought must be put into
the ir co nstru ctio n Although
the fifteen- and twen tv-me
ter versions a re as simple a s
the earlier models, it might
be helpful to review so me
pitfall s to watch for.

For best re su lt s, use of a
PC board is strongly recom
mended .' Re fe r to the parli
e r a rticles fo r the patterns
a nd component locators
The 2 Yo" by J " format
shown in Photo B is sma ll
enough to allow mounting
flexibility . I would suggest
that this format be followed
Combining severa l bands,
a mplifier, transmitter, etc.
on one board can lead to
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actual o pera t ion. M ak ing
co ntac ts w ith gear you built
yourself is fun! The high-fre
quency fun-M itter and Fun
Amp ",asily w ill produce
worldw ide contacts Twenty
Walts on 15 or 20 meters
ca n bring in contacts from
all cont inents easil y.

W ith the capability of 1 5
through 8O-meter o perat io n
With the Fun gear. W AS,
W AC, and DXCC are all
w ith in reach. Cood luck! .

References
1. " The Fun-Mitter-A Goot 
Proof Af Project," 73. February.
1981.
2. " The Fun-Celver,' 73. Ju ly.
1981.
3. " The F un-Osc i llator," 73.
February , 1982.
4 . " The Fun-Amp," 73. May.
1982.
5. PC boards may be obtained
from the author for $7.00 ppd.
each . (For both orig inals and
modified.)
6. CW Cryst als, 570 N. Buffalo
St.• Marshfield MO 65106; Jan
Cryst al s, 2400 Crystal Drive, Fl .
Myers Fl 33906.

out , the meter should read
around 300 rnA w ith the key
pressed , Swi tch ing the Fun
Amp in should produce a
read ing of around 1 2 Amps
wit h the key down, ind icat
ing a power input of around
30 W atts,

As can be see n. there a re
no adjustmen ts to be made.
This is o ne of the beauties of
the gear After building the
units carefully, they should
work the f irst time with no
ad justmentsI

If tro uble is encountered.
check the following:

1. Iso late the p roblem to
a stage c- Fun-Mit ter, Fun
Amp; if Fun-Mitter, does os
cilla tor work?

2. Measure voltages at
collectors and drains o f
transistors w ith T/Rswitch in
T posit ion {sho uld read 2-1
Vj

3. Check for w ir ing errors
-1 Check soldering

O pe ra ting

The thri ll o f home-brew
construction comes in the

,~ ,
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Frank R. Portune N6B W
2351 Nina Street
Pasadena (A 91107

The Ultimate Breadboard
There used to be two styles of prototypes - rat's nest and

cramped. Now there is a third style-simple.

e dge connec tor a re a num
be r o f s ma ll pads for
sw itches or ind icator LEOs.

Locating Components

Compone nts ma y be
mounte d on e ithe r side of
the boar d . In some cases,
#60 ho le s wil l have to be
drill ed in t he pla in pads for
this. Fo r ex per ime nti ng,
however, a ll components
includ ing the lCs are best
pla ced o n the foi l side, This
le aves the e nti re circuit in
view without turn ing the
boa rd over. In th is way, the
ci rcuit is muc h easie r to
visualize.

For more permanent proj
ects, some of the larger
com ponents a nd the le s a re
best pla ced on the non-foil
side. Buses of many wires
are a lso better on the back
to keep them out of the
way du ring testi ng a nd re
pa ir. Res istors, smal l capac
itors, and most inte rcon
ne cting wires should be on
th e foil side.

c ircuits. It a lso la cks defi
nite loc at ions for com po
nents, espec ia ll y ICs.

The board show n here
so lves many of the prob
lems by com bining a nu m- ,
ber of the good fea tures of
all syste ms into o ne, a ll
conta ined o n a sta nda rd
4 Y2 " x 6 Y2 " 22-p in edge 
connect ca rd. The connec
tor may be cu t off easi ly if it
is not used .

The basic feature s of the
board a re sixteen 16-pi n
DI P patterns for sma ll ICs
and one 40-pin pat tern for
larger ICs suc h as mi cropro
cessors, UARTs, e tc . Alter
natel y, t he larger pa tte rn
will a ccommodate two ad
d itiona l 16-p in ICs.

Two continuo us power
ra ils run throughout the
boa rd a nd a re a va ila b le o n
both sides of all IC patterns.
There is a lso a se t of pads
and a foil area for a 3-te rm i
na t tab-type regulato r. O n
the opposite end from the

com po nent density re aches
a certa in point. Thi s is com
pli cated by the fac t tha t
co m p o nents mu s t b e
pla ced in IC header plugs.

The wid el y-u sed perf
board-type with gene ra l
purpose foil pads is mu ch
too cramped, lacks defini te
loc ati ons fo r ICs, is too dif
fic u lt to ci rc u it tra ce, a nd is
pro ne to solder bridges.

The th ird common type ,
co nsisting of many sma ll
squa res, wo rks rea sonabl y
well fo r sma ll p ro je c ts.
However, it becomes e n
t irel y too la rge for bigger

..~,
• •

T he re a re a t le ast a doz
e n diffe ren t boards o n

the market inte nded fo r
pro to typing a nd o ne-of-a
kind const ruct ion pro jects.
Most t hat 1have used in m y
ham act ivit ies, in the c lass
es at Los Angeles Access,
a nd profe ss ionall y have
e ither been lack ing in fl exi
bil ity a nd e ase of const ruc
tion or a re d ifficul t to ci r
cu it trac e .

Of the commonly-ava il
able types, the w ire-wra p
board, for exam ple, is ex
t remely difficu lt to c ircuit
tra ce, especial ly w hen the

Forming a short jumper from bare wire using a _~mall

round fool and the end of your finger. A component properl y fo rmed and soldered to the board.
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Attaching Components

The biggest mistake most
first-time users of the board
make is loop ing compo
nents too high . Keep every
thing as tight against the
board as possible . All co m
ponents sho u ld be pre
formed, with lead s kept as
sho rt as possi ble . After sol
dering, give the com po nent
or wire a gentle be nd back
and forth to relieve lead
stress. Thi s is important. es
pecially when connect ing
another component to the
same spot, as it will prevent
the first component from
moving when the solder is
remelted .

Do not connect compo
nents in m id air. Even if you
have to t ie one end of a
component to an unused
pad and complete the con
nection w ith a piece of
wi re. the f ina l result w il l be
much neater and less likely
to be damaged by subse
quent handling . By the
same token. it is wise to use

the sa me technique to
avoid cross ing components
over ICs . If you have to
replace the IC at a later
date. it will be much easier
if you do not have to re
move other components .

For long interconnec
tions. use insu lated wire .
For close or ad jacent pads,
bare tinned wire is best. To
jump ove r a pad or rail .
form the bare wire as you
insta ll it . Using a lo ng piece,
so lder one end first. After
the so lde r hardens. bend
the long end up at about a
45° angle . Next place a
sma ll round tool , like a
common nail . on the pad to
be jumpered.f t will be easy,
then. to bend the wire down
over the nail into contac t
with the pad to wh ich it is to
be so ldered . Clip t he e nd
with small diagona l cutte rs
and the n solder.

I reco mmend wire-w rap
wire for use on the board. It
is available in inexpensive
small rolls at most electron
ic parts stores. It ha s so lid

conductor and hea t-proo f
insu lat ion. Stranded wire or
wire with ordinary PVC
plastic insu lation is very
ha rd to work with. You also
may need to buy a litt le
st rippi ng tool- o rdina ry
st ri ppers often wo rk poorly

. .
on wi re-wrap wire.

Plan Your Work

It is quite a temptati on .
because of the ease of con
struc tion using the boa rd,
to simply grab components,
wire, and solder and to be
gin building without plan
ning . Even if you are doing
origi nal design work. give
the layo ut of the board
some preliminary thought . I
find it invaluable to lite rally
draw ou t the project in pen
ci l. The mai n benef it is in re
d uci n g the n umbe r of
" acro ss-t he-board" wirI '"
It' s not poss ible to elimi
nate them all . but a little
plan ning red uces the num
ber and makes t he fina l
boa rd much neater and eas
ier to repair in the futu re.

Conclusion

For origina l design work,
fo r student use, and for pro
ducing permanent repeate r
control systems. the boa rd
has become very popular in
my local group . Perso nall y,
I like it best fo r "one-of-a
kind" projec ts that appea r
in ham magaz ines. Many ar
t icles do not conta in boa rd
layou ts. The board has pro
vided a very sa tisfactory
and q uick mean s to bui ld
such projects . It also grea t
ly facil ita tes modification
of published c irc uits to
one's own needs in a fo rm
that is genuinely permanent.

The proto type boa rd is
a vaila bl e commerc ia lly
f rom W6E LECT RON ICS.
PO Box 5515, Pasadena CA
91107, fo r $6.95 (Ca lifo rn ia
residents add 6% sa les tax).
Fo r home const ruc tion, a
photograph ic negative is
available for $4.95 . The
boa rd is made of G-10 glass
epoxy, drilled . and ro sin
coated.•

•••••••••••••••••••••••••••
Fig. 1. The better protot yping board.
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5/8 wave 2 meter
mobile antenna
with cebre.,

WITH NMO TYPE BASE

$14 95

"newt MOBIL LINE

1/4 wave antenna
with magnet ic base

-
Su~erStick II & III
+9db 5/8 wave + 3 db 1/4 wave
Plusa 2 Meteror220 MHz Duck

For Under A Buck

$1 9 9 9 + 1 ¢
For The Duck

Terms. CO.D. dleck or ITIOn&Y order
P'-ease aQd 52 00 for fln;litI'lt,"na and
5 1.00 for eacll add~1On3f antenn.
to COYeI' '''''PI)ong and I'landllng

M&2 M & 220 MEJ.440 M 8 10 M · 15O MH·440
2 meter 220 MHz 440 MHz 10 meter 1/4 wave ants.

Truly a portable 1/4
wave 2 meier 220 or
440 MHz magnetic
ba sed antenna to
withstand over 55
M PH. Weat her resis
tant fiberg lass
wh ips, bla ck or
white. Cutting chart
ioel

To Order Cali

(619) 268-0720 III

The $$112 meter " SS1ll220 MHz 5/8 w.~a .nt ..
lI~I'I 'bil 9 db ga in over .. ,1'10<1 rubber duck when
fuMy ed ended lind 3db when eolll ll'lled to II
Quarter wava The 5511 Of SSIll is Il'Ie solution 10
many 01Ilia.. fringe 8rea problema ItI" plague
every .apea ler Iyslern With the Tun.dAnten".',
8Kclullve mod uli' constructton you can replace
Of exchange any of the 15 1ype$oI bilseoonneclon.,
plus IIle lele*cooic section may be 'eplaced lor
only $5-00.The tuoed klItding eoiVS(lIing ill soldered
10 the machined end cape net . wedged...And
there ... 00 tlcky tacl<ed C&pecitDl' Of leadll in
tile SStl Of ssllr. loading coil to bt.a",
The re are no ,Ilort cuts in deaigning and bu ild Ing
qual!ty ants. Th. Super StiCk ants. are Ihe only 5/8
w.ve ants. th" apec gain In db at a 1/4 wave and
5/8 wave over , rubber duck. tneee gain figures
_ r. Obtain ed from extenaive fie ld teat ing on
Hr .. Now you know whyfhe word iaout. The SSIl
& SSIl I ents. give your HT more eHecti\le power.
Co" _ ~~" " ,.,,~,,_, ~

... 57 ~

TH E WORD IS OUT!

'"C

Call : (21 3) 83 7-4870 or Wr ite for In format ion

S-F Amateur Radio Services
4384 Keystone Ave.• Culver City. CA 90230

•••

9520 Chesapeake Dr., #606, San Diego, CA 921 23 ..

• ANGLED R EAR SHELF
• ALL PA R TS FITTED
• STURD Y CONSTR UCTION
• WA LN UT o r PECA N FIN ISH

Floor space: 39"w by 30"d.
Also: 51"w by 30"d · $199.50

Dealers Inqui r ies Invi t ed

THE TUNED ANTENNA CO.

$18450

•••

Radio Equip ment
N O T Ineluded

F .O.B. Culver City
(CA Residents add 6% sales tax)

at last - everythIng at your
--~~ fingertIps III

Bring ORGANIZATION &
CON VEN IENCE 10 your
HAM Station ! Eliminate
clutter and provide lo ts of
space for everything you
need . Tuners, VFO, CW
Keyers, Filters, Telephone,
Log Book, Etc•. .

A FInely Crafted PIece of FurnIture
With a REAL Purpose
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Beating the Untraceable Buzz
Man-made interference doesn't have to destroy reception.

Not when you use W1 GV's buzz-beating antennas.

r---------------- ---- ---- - - - - - - - ~
r - - - - -. ------ -- "- --------- - --,, ,,

'" (I ' JoICH)
,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,

~~. SH'f~1l
,,

--¥-
,, ,, ,, ,

L . _ _ _ _ _ _ _ _ _ _ _ _______ ______ .J

L _ ___ - --- -- - ---- - - - - - - - - ~

Fig. 1. Two versions of the shielded loop. (a) A single-turn
version may be constructed using tu bing and heavy wire or
b y using coaxial cable. The value o f C will have to be deter
mined by experimentation, although a 365-pF receiving
type variable usually will suiiice. (b) A multi-turn loop is
shown. Circum ference 01 the loop should be about 0.15
wavelength in either case, although it ma y be considerably
less if a preamplifier is used. See text.
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The Search Begins

The next step. of course,
is to switch off everything

the last t ime; you painstak
ingly solder every Pl-259
onto the interconnecting
cables. You ground your
equipment w ith a bus bar of
1/4-inch copper tubing run
ning to a cold-water pipe
only three feet away. You
install 20 rad ial s on the roof
for each band (80 in al l, and
with the best st randed No.
16 w ire). Finall y, everyt hing
is ready to go .

You turn on the receiver.
A sol id installat ion, this,
you proudly think to your
self. Not a OX killer, to be
sure, but it's well built and
there should be plenty of
good hamming ahead. The
Smeter reads a steady 59
+ 20. You turn up the
vo lume : ZZZZZZ! Up and
down the band you tune.
The noise li miter does no
good; the pulses must be
too broad . ZZZZZZl So
muc h for 20 meters.

Switch to 40. Peak up the
preselector . ZZZZZZ! 59 +
30. Damn. Switch to 15.
Peak it up. ZZZZZZ! Only
59. O h, great! W hy even try
10? Why make yourse lf de
pressed need lessly ?

Clrcumlerence
Feet Meters

78 (24)
40 (12)
20 (6.1)
14 (4.3)
10 (3.1)
8 (2.4)
7 (2.0)
6 (1.8)
5 (1.5)

Frequency
MH,

1.B
3.5
7

10
14
lB
21
24
2B

Sfan Gibilisco W 1GV/4
PO Box 561651
M iami Fl 33156

Tabfe 1. Circumference of a
shielded loop for various
frequencies. These circum
fe ren ces represent 0 .1 5
wavefength for the indicat
ed bands. If a preamplifier is
used, the loop may be used
at frequencies below that
where it is 0.15 wavelength.

You've just moved into a
new apartm en t o r a

new house for rent and the
landlord has given his okay
to your putt ing up a fo ur
band t rap vertical on the
roof. (Miracles do happen!)
So you bli thely install your
new station console, trying
to improve the layout sti ll
fu rther over what you had

__ _ __ _ _ _ _ _ ...J
c

:I:, ,
TO ~ECEIV["

,I', ,, ,, ,
TO " ECEIYE"

r--- -------- --,,,,,,,,,
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Fig. 2. A method of azimuth/eleva tion mounting that allows
the shielded loop to be poin ted towards the focal direction
of a noise source. This kind of mount is practicaf only up to
a certain size-about an B-foot-diameter loop. The loop
shield should be constructed from copper tubing if this
kind of mounting is used.

,..

~'-.._- r c
IlE CE I~ U'...

ca n probably get away with
using it at half the design
frequency and still get fair
results . The loop may be
placed on an " »:" brace
made out of wooden dow
els o r 2 by 4s, taped to an in
side closet wall , or even put

The Shielded Loop up in a tree.
Fig . 1 shows two types of The "shielding" of the

shielded-loop antennas. Fig. loo p obvious ly is not corn
l (a) is a sc hematic diagram plete. Actually, it is electro
of a single-turn loop, whic h static (Fa raday) shielding,
may be constructed from whic h shorts out the electric
coaxial cab le. The loop is component of the signal
tuned to resonance by ca- whi le letti ng the magnet ic
pacitor C, whic h may be a part pass . For some reason,
common 365-pF receiving- man-made noise seems to
type variable available at be transmitted mostly by
most Radio Shack stores . It capacitive coupling, as an
may be necessary to paral- electric field . But signals
lei this capacitor with a have both a magneti c and
33O-pF fixed capacitor if electric component. The re
resonance cannot be ob- suit is that the noise gets at
tained with the variable by tenuated more than the slg-
itself. na ls.

The loop sho uld have an At Fig. 1(b), we have a
overa ll circumference of multi-turn shielded anten
about 0.15 wavelength . Es- na . The overall pbvsica l-ctr
sent ially, it is a single-band curnfe rence shou ld still be
affai r. If used o n a band 0.15 wavelength . The shield
much lower th an whe re it is may be const ructed out of
0 .15 wave length, t he ante n- copper o r aluminum tub
na will not pick up signals ing. The loop sho uld have
very wel l. If used o n a much fo ur to six t urns; too many
higher frequency, t he an- tu rns will lowe r the Q of the
tenna will pick up more antenna and this will ad
noise . Neve rt heless, you verselv affect its noise per-
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nas are for receiving only. If
you have a transceiver,
some sort of switching de
vice, such as a relay, will
have to be used . These an
tennas will all prove quite
lo usy for tra nsm itting.

e nough, you 'll fi nd it .
Maybe it ' s a n elect ric
b la nket in a neighbor's
ho use . But, then, who uses
an electric blanket for 24
hours out of every day? A
refrigerator? Maybe, but
they don't run continuous
ly, unless ... unless there is
not enough of that coolant
stuff in them. Hm mm.

It' s not a st reet lamp
starter, since it happens
during the day. A fluores
cent lamp starter, maybe?
Well, who leaves a fluores
cent lam p on for 24 ho urs a
d ay? You mi gh t snoo p
around the ne ighborhood
at 4:00 am or so and see if
anybody has any t luores
cents on. But, no , you might
get arrested o r mugged o r
something.

Maybe it's a thermostat
mechani sm. God help you .

What Can You Dol

Although I've made light
of all this, it's not exactly
funny when it happens . And
so met imes you just will not,
by any reasonable mea ns,
be able to locate and/o r
e liminate a source of man
made noise. If it's some
body's refrigerato r withou t
coolant, maybe it will burn
up so me day. A noisy f luo
rescent light starter w ill
eventua lly fail and have to
be replaced . Lot of good
t hat does you now.

The situation is not hope
less, though . Noise has dif
ferent characteristics than
signals . There are ways of
getting your antenna sys
tem to favor those single
frequency signals that you
want to hear, while discour
aging that wide-band hash
that you can 't stand to hear.

There are basically three
methods of doi ng th is . You
can use the m in combina
tion if necessa ry. They will
a lmost always provide sig
nifi c an t im pr o vem en t.
These m e tho d s a re : 1 )
Shielded- loop antennas; 2)
High-Q anten nas; 3) No ise
cancelli ng antennas. Let's
loo k at these o ne by one.

Incidenta lly, these anten-

in the place except the rig.
Thwack! Thwack! Thwack !
One circuit breaker after
another. And from the
shack, several rooms away,
you can hear the receiver
with the volume up to 3:00:
ZZZZZZZ-it stops! Your
heart leaps. Whoops, that
was the shack. Thwack!
ZZZZZZZ ...

The XYL sho uts, "W ill
you turn that thing down
and stop fussi ng with the
lights? I'm trying to watch
TV and iron! "

All yo ur c locks were set
to WWV from yo ur watch,
which you had to set at a
friend 's QTH because you
can't even hear WWV at
yours. Now all the docks
are out of whack since you
played with the breakers.

You run all over the yard,
using a little , pla stic
b-transistor AM radio your
Aunt Jenny gave you for
Christmas back in '65 and
you've hardly used for any
t hing unti l now. Some
places the noise is louder,
some places softe r. But
there is no logica l pattern.
It's everywhere, but it' s cen
tered nowhere .

You try to DF (d irection
find) using the fe rrite loop
stick in the little rad io.
There is a sharp null in the
direction of either the elm
tree out front, or e lse 180
degrees opposite, from
somewhere under the drive
way. Move into the back
yard . It's either coming
from the rising full moon or
else from the base of the
swing set.

No power transformers
of any consequence in the
area . The noise is constant,
a rou nd the clock. You get
up at 5:00 am: ZZZZZZ!
You come home fo r lunch
(actually, instead of lunch).
ZZZZZZ ! Your stomach
growls.

You' ll never get rid of it.

You Could Search More

O h. yes , eventually, if
you search long and hard
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less no ise that will appear
withi n t ha t 3-kHz signal
"window," since there will
be a lower level of high
o rde r mixing products .
Thus , the signal-to-noise
rat io wil l be better.

The shielded-loop anten
na , discussed ea rlie r, has a
fa irly high Q . It can be max
imized by using a single
turn of ve ry heavy wire in
side a piece of tubing, or
else by using RG-8fU coax
ial cable for the loop sec
tion. A preamplifier with rf
tuning may be added at the
receiver input with any an
tenna in order to increase
the Q . There a re several
commercially made un its
ava ilable . Ameco Equip
ment Company (12033 Ot
sego Street, Nort h Holl y
wood CA 91607) makes one
ca lled the PT-2 that tunes
160 through 6 meters.

An anten na with very
high Q can be constructed
using a ferrite rod . Just wind
seve ra l turns of enameled
co ppe r wire on the ferrite
core from the antenna in
Aunt Jenny's at-last-u seful
AM transistor job. Ferr ite
st icks a re available com
mercia lly from Amidon As·
soc rates (275 Hill side Ave
nue , Will isto n Pa rk NY
11596). The coil should be
tuned to resonance using a
va ri able ca paci to r. Fig . 4
shows a multiband ferrite
antenna system with multi
ple taps .

The exact number o f
turns that will provide reso
nance on the desired band
us ing a 365-pF variable ca
pacitor a t C will have to be
fou nd by tria l and error,
unless there is da ta includ
ed showing inductan ce vs.
number of tu rns fo r your
pa rtic ular stick . Table 2
shows the va lues of induc
tance that will provide reso
nance with 200 pF of capac
itance (a bout the middle o f
the range o f a 365-pF va ri
ab le) at va rious trequen
cres.

A fe rrite antenna , co m
plete with azimuth/eleva
tion mount and a bui lt-i n

High-Q Antennas:
The Ferrite toopstick

Man-made noise differs
in another way from signals .
The signal you want to hear
is never more than 3 kHz
wide o n the HF bands (un
less you want to listen to
AM shortwave mu sic broad
casts, wh ich take up about
10 kHz). The noise, howev
e r, is hundreds or even
tho usands o f kHz wide.

The higher the Q (the nar
rower the bandwidth) of the
an tenna system, the smaller
the total amou nt of noise
that gets into the rece ive r.
But that little 3-kHz signal
will a ll be passed. This ef
fect is shown in Fig. 3. The
less tota l noise tha t gets to
t he receiver fro nt end , the

It may take some time to
find the focal direc tio n of
the noise, since the antenna
null is so sharp. But once
you 've found it , there may
be as much as a 2o-dB d rop
in the noise level- and this
is in addition to the im
pro ve m ent that re s u lt s
fr om th e e lec t ro sta tic
shield ing. No w you sho uld
be ab le to hear some sig
nal s. l e t that guy's refri ge r
ator run un til it burns itse lf
o ut .

Fig . 2 shows a method of
mounting a shie lded loo p
so tha t its nul l can be
poi nted in any direct ion.
The foca l direct ion might
even be stra ight overhead,
so the antenna must be
capable of pointing in the
vertical a s well a s t he
horizontal plane. The XYL
won' t le t you put such a
cont rapt ion in the livi ng
room? We ll , try the att ic o r
the backya rd, then . O r even
the roof.

t he re are two independent
culprits , each one will have
its own foca l di rection , and
you won't be able to null
them both out at o nce. But
chances are that there is on
ly one sou rce of noise . (It is
jus t too horri ble to even
conside r tha t the re migh t
be morel )

,

•
I

Nu lling It Out

The noise that is causing
yo u so much frustra tion
may originate in a single de
vice, but it is probably be
ing transmitted all over the
place by the ac power lines.
Therefore, it may be com
ing from all a round . Howev
e r, noise will a lways have a
focal direction . Math ema ti
ca lly, a ll the no ise com
b ines in such a way that it
may be considered to be
co ming fro m one sing le di
rection. (It's so rt of like
gravity. Even parts of the
Earth that aren't straight un
der you are pulling at you ,
but it all averages out to a
stra ight down for ce.I This
axiom holds true as long as
it's only one fluo rescent
ligh t, thermosta t, o r elm
tree that is responsible , If

,

,I', ,, ,
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TO "ECEIVE "

A sh ielded loop does
have a di rectiona l patte rn.
The antenna will respond to
signa ls in any d irectio n ex
cept right a long the axis.
The re is a sha rp null in the
line of the axis. The null is
so sharp that signa ls propa
gated via the sky wave will
never fall into it because of
their multipath natu re . lo
ca l signa ls might possibly
fall into the null ; just move
the antenna a little and
they'll come up. Of course,
the noi se can be nulled out
if the anten na is orie nted
just ri ght. This will provide
even more atte nuation to
a n a lready wea kened foe .

Fig. 4. A iemte loops tick
an tenna with multiple taps.
The taps should be chosen
so that C ma y be ad justed
lor resonance on each band
used. See text for discussion
01 inductance values.

'.
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formance. (Part of the noi se
atten uation of the shielded
loop is the resul t of its high
Q . which we will discuss lat
er .) Severa l turns, however.
provide for more " sensit iv i
ty" than just one. One word
of warning: It is a physical
conto rt ion of considerable
difficulty to find a way to
get several turns through
the tubing without a good
deal of cuss ing and high
blood pressu re.

Tabl e 1 gives the circum
fe rence of an 0.1 5-wave
lengt h loop a t va rious fre
q uencies . The loo p may be
a square, pentagon, hex
agon, octagon, or perfect
ci rcle . The ci rcle is geomet
rically best. A long, skinny
rectangle will not work too
well. You should try to get
the la rgest possible a rea fo r
the ci rcu mference allowed ,
an d keep it al l in the same
plane .

Fig. 3. Effect of increasing
the Q of an antenna system.
(a) The antenna system has
essentially no selectivity.
The signal, a t frequency lo
is buried in the noise. (b) A
selective circu it is used in
the antenna system. The to
tal amount of noise (area
under the curve) is smaller
and this resul ts in fewer
high-order mixing products,
which actuafly reduces the
noise level at to- But the
signal level rema ins un
changed, improving the sig
nal-fa-noise ratio.

",
g
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Put a broad bandwidth 80M dipole in 24 ft with the
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savings and performance on All. HF bands. including
S\tIt and WARC. Complete kit: 2 special 4" coils. 50'
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SAVE $10.00
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SUPERVERTER I assembled only •• •• $109.95
crystal not included

SELECTIVE PREAMPLIFIER••• •• • •••••• $26.95

HIGH GAIN TRANSISTOR • ••• •• ••• •• •••• $6.95
DRIFT MODIFiCATION • • •• •• • •••• • • • • • • $1.25
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M oney Back Guarantee
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add 4% sales tax ~ I
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Conclusion
Noise differs from signals

in three ways: 1) Noise is
transferred most ly by elec
trostati c co upli ng, but si g
nals are transferred bv elec
tromagnetic fie lds; 2) Noise
is broadba nded. but signa ls
occupy only a small pa rt of
the spectrum; 3) No ise has a
un ique a nd usually con
stant focal direction at a
given frequency, and it will
usual ly be in a diffe rent to
ca l di rectio n tha n desired
signa ls, These three differ
e nces are taken advantage
of by; 1) Faraday shie ld ing;
2) High-Q antenna circuits;
3) Phase ca nce ll a tio n.

These three methods of
dealing with noise may be
used individually or in com
bination. A shielded loop
with a z im ut h/e le va t io n
moun ting takes advantage
of al l three of the differ
ences between signals and
noise. It has e lectrost ati c
shie ld ing, has a high Q, and
may be o riented to null out
the noise. A ferrite loop can
be used when the shie lded
loop is impractical because
of space lim itations, either
in rea lity or in the imagina
t ion of an XYl o r land lord.

Good luck ! Carry on the
search for the no ise source
by all means. But at least
get on the air in the mean
time.•

CROSS 8RACE

..UT

II'''- - -ro IlEI% ' Y(1l

FEED
PO"'lT

Which One!

In a noisy environment,
probab ly the best choice is
the shie lded loop. Using a
selec tive preamplifier, one
shie lded loop can be used
o n several bands; it shou ld
be co nst ruc ted for the high
est band used. On lower fre
quencies, the va lue of ca
pacitor C will have to be in
creased by paralleling it
with fixed capacitors. The
preamplifier will allow re
ce ption on lower bands be
cause of its gain.

Perhaps the re is no good
place to put a shie lded loop
with azim uth/el evation
mount ing, and yo u can't get
enough no ise attenuat ion
unless the antenna ca n be
oriented towa rds the foca l
di rection of the noise .Then ,
the next best choice is the
ferrite loopst ick . It can be
put right at the operating
desk! The ferrite antenna
will probably not be quite
as effect ive as a shie lded
loo p. The null wi ll not be as
well defined (though still
qu ite sharp) and its discrimi
nation against electrostat ic
coupli ng will not be quite
as good, But it can still be
used to advantage .

so that the small amou nt of
re maining noise from each
antenna arrives at the re
ce iver in oppos ing phase.

Fig. 5. Using two antennas to obtain phase cancellation o f
the noise. This particular system uses two inductiveJ y
loaded vertical dipoles. This system is illustrated primarily
to demonstrate the th ird difference between signals and
no ise; this antenna b y itse lf will not work as well as a shield·
ed loop or a ferrite antenna .

need not be very great, but
it sho uld be as large as prac
tica l without exceed ing a
quarter wavelength. The el
ements themselves may be
very short. In fact, sho rten
ing the m increases the Q ,
which will add to the noise
reducing effectiveness .

One antenna is fed 180
degrees out of phase with
respect to the other . The
easiest way to do this is to
make the phasing lines the
same length, but feed one
of the antenna s upside
dow n with respect to the
other . That is, if one anten
na has the feedline center
conduc tor going to the top
sect ion, the other antenna
should have its feedline go
ing to the bottom. In the
plane equidistant from the
two antennas, phase can
cellation will occur. This is
a vert ica lly-oriented plane,
and by rotat ing the entire
syste m through 180 de
grees, any focal di rection
can be put into the nu ll
plane.

It is possible, but not like
ly, that a signal will arrive
from a direction that lies in
the same pla ne as the noise,
o nce the noise has been
c ance ll ed out. Sky-wave
signa ls, since they arrive
from a varying direction
(ionos phe ric sh ift], ma y
fade more if this happens.
local signals will be atten u
ated considerably.

This particular kind of
antenna is ment ioned here
to illustrate the third way
that signals can be d istin
gu ished from no ise. As de
scribed, it will not work as
wel l as the shielded loo p or
the ferrite antenna, But th is
scheme co uld conce ivably
be used with two shielded
loops o r ferr ite antennas!
Actua lly, po int ing these
two types of antennas at
the focal direction of the
noise is a means of phase
ca nc e lla t io n. But even
more cance llation co uld be
o btained by using two such
antennas, both pointed at
the focal direction of the
norse and then combined

Inductance
, H
3.
10
2.8
1.3
0.65
0.39
0.29
0.22
0.16

Frequency
MH'

1.8
3.5
7

10
14

' 8
21
24
28

Noise-Cancelling Antennas
There 's stil l another char

acte ristic of no ise that
makes it diffe rent from sig
nals. Oddl y enough, this is
the very resemblance of
noise to a signa l, with a
un ique focal direction , You
hear the noise o n the same
frequency as a given signa l;
the noise may be thought of
as a local signa l. As such,
using two antennas to com
bine the noise in opposite
phase, the noise can be
" cance lled out."

Fig. 5 il lust rates one suc h
system. The spaci ng be
tween the two indu ctively
lo ad ed vertical dipo les
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preamplifier, is ava ila ble
from Palomar Engineers
(Box 455, Esco ndido CA
92025) at the time of writ
mg.

The ferrite loopstick is
not electrostatical ly shie ld
ed , but it does tend to favor
inductive coupling ove r ca
pacitive . It is easier to work
with mechanically, espe
cia lly at lower freq uencies.
Simply o rient the loopstick
unt il a null oc curs in the
noise background . The null
will be ve ry shar p.

Need th is last comment
be made? let's not take any
cha nces. Don't try using a
toroid core fo r th is antenna.
It won 't work .

Tab le 2. Indu ctance re
Quired to resonate with 200
pF of capacitance [the m id
dle range of a 36~pF vari
able) at various frequencies.
Th is data ma y be used in
conjunction with data pro
vided with com mercially
available ferrite rods, for the
purpose of making a ferrite
foops t;ck antenna.
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CLOCK KIT-HAL. 71 FOOR-DIOlT SPEClAL-ITA OP
ERATESON 12-VOLT ACtNQT SUPPUEDl PAOVlSlONS FOR DC
AND AlARM OPERATlQN

6-DIGIT CLOCK'12J24 HOUR
COMPLETE KIT CONSISTI NG Of" 2 PC G IO ~E.QAlUED PC BOAROS. I CLOCK
CHIP,6 FNDCOMM. CATH. REAOClUTS. 13 TRAN5., 3 CAPS.9RESlSTQRS. 5 0100ES,
3 PUSHBUnON swrTCHES AN D INSTFIUC1lONS. DON'T BE FOOLED BY PARTIAL
KITS WH ERE YOU HAVE TO BUYEVERYTHING EXTRA. WlU RUN Of"F ANY 12·VOLT
ACSUPPLY. PRICEDAU1U5

CLOCK CASE AVAILABLE ANDWILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PHICE . . .1650 BUT ONY $01.50 WHEN BOUGHT WI1l1 CL.OCK.

SlK·DlGIT ALARM CLOCK KIT FOR HOME, CAMPER, AV , OR FIELD-OAT USe.
OPERATES ON 12.vOLT AC OR DC, AND HAS ITS OWN 6O-Hz TlME BASE ON THE
BOARD. COMPLETE WITH AU ELECTRONIC COMPONENTS AND TWo.PlECE, PRE
DRILLED PC BOARDS. BOARD SIZE • • " 3 ' . COMPLETE WITH SPEAKER AND
SWITCHES. IF OPERATEDON DC, THERE IS NOTHING MORE TO BUY'

PRICED AT 11U5

"TWELVE·VOLT AC LINE CORD FOR THOSE WHO WISH TO oPERATE THE CLOCK
FROM liD-VOlT AC WHEN PURCHASEDWfTIol a.CJCl(KlTS2.ll5

SHIPPING INFORMATlQN: OADERS OVER I2!i WlU BE SHIPPED POST.pAJD EXCEPT
ON ITEMS WHERE 4DOrTlONAl CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$25., PLEASE INCUJOE AOOfTIONAL s:z.oo FOR l-IANDUNG AND MAILING CHARGES.
$£NO 20c STAMP FOR FREE F1.YEA. OISTRtllUTOR FOR

_ T_ ", ""-'"
/We_tile _ " II ,I"~_

He is a Ieadet in the COIliITU1Iity. etbore, at work. <nl in Ham Radio. He
roukl be a Brass f'tu1der. a~ phone man. .., avid oXar, a
stat.ndl VHFer or maybe re's just nuts atnJI RTTY or ATV. Maybe he or she
IS k.riung in)O.l" t"oJsehokl posirlg as a husband, WIle, lather. brothel', sister.
or eYefI )'01.1" nellt ooor ,1EIi{j1bCW Of SOli 000l1e just down the block. This shad
C1W'Il.riu'lown pei SOl ' is soughllo join an impressiYegroupof 1ormef1y l.RllC
OO'liZed hams ioclOOing suc::h nocables as Ed Tit1on, W1HOQ (nj $enalor
BarTy GoIdwaler, K7UGA

Have you guessed who w,ire searching lor? Rigtlt . . . Irs the ~Ham cure
Year" 10be honored ettte Dayton Hamvention on April Xl, 19'13.11 you know
this person. why I10l grab a pen and tum him or her in lor a great reward. Gel
all the !acts- tully detai led-and send in your nomination NCNV. This award
is noIlor coourreach~t. but forconlinued all·aroundoutstanding per.
tcmarce and contribution 10 civic and Ham activities

There IS a separate award lor coe-urre special actIievements including OX·
ceouces, emergency wor1I.. or exceseoce in some techniCal area of Ham
Radio. So if you feel you know some worthy Ham 'Nho should be recognized
lor his 'AQfI\.. why I10lglve him a cI\MlCe WlCI send in a nomination now 10the
Dayton Hanwenlion There are many analeus in OU' ranks deseMng OU' reo
OO'lltion A1llhars r:: :1ed is 9011 .......... to romina\e them VoJt1O knows, you
may ha\Ie a wimer in ycu own backylWd . .. Hooy . .. deacline for all f1OfT1ina.
lions is April 1, 1983. All NOMlNATK:lNS AND CORRESPONDENCE FOR
FURTHER INFQRMA1l()N SHOU.D BE SENT TO

Dayton Hamvention
AnN: AWARDS CHAIRMAN

P.O. BOX 44 DAYTON OHIO 45401
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The Care and Feeding
of Optoelectronics

There are man y ways to make these devices earn their keep.
Here is one.

ABll

wa nt to, you can make this
little black thi ng do some
th ing to earn i ts keep. For
insta nce, if you pass some
thing opaque through the
gap, you will interrupt the
output of the emitter. Do
you think that's why GE
calls it a photo-coupler in
terrupter module?
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believing this so far, be
cause I just read it in an
optoe lec t ro nics manual.

The H21A1 modu le has a
gap in it s ho using. The emit
ter is mo unted on one side
of the gap and the detector
on the o ther. You may think
someone planned it that
way because now, if you

photo-coupler interrupter
m odule. This module has
two com ponents : an in 
fr ared LED ligh t so urce
called the emitter, and a
photo transistor called the
detector.

I think you are safe in

Can you reall y see w hich
way the wind is blow

ing with optoe lect ro nics?
The answe r to tha t ques

tion is yes-with a litt le
help from you.

The sub ject o f this article
is General Electri c's H21A1

Photo A. Wind-direct ion indicator with the weather cov
er removed.
62 73 Magazine • January, 1983

Fig. 1. The H21A1 , detector side, is ncr shown ph ysically
correctly drawn here - look on top o f the device for the cor
rect pinout. AU resistors are 1/4 Watt; capacitors are ,g.



threaded onto the boom. A
1/16- inch sl it has been
milled into the boom to ac
cep t the tail, but a flat sur
face filed on the boom with
the tail screwed to it would
be just as good , The nose
cou ld be epoxied to the
boom if t here is no thread
ing too l availab le .

The axle or ve rtica l shaft
is a 1/4 x 9-inch rod with a
a 3/16-i nch ho le d rilled in it
near the top to accept the
va ne boom. A hole was
dr illed and tapped into the
end of the shaft down
through the vane boom and
o n into the shaft anot her
half inch to secure the
boom to the shaft.

Photo 8 is an exp loded
view. It shows the next com
ponent on the way dow n
t he sha f t - t he top bearing
w eather seal. This rotates
with the shaft and, together
with a piece of pipe that is
epoxied to the top support
frame, prevents the ele
ments from gett ing into the
bear ing.

The top support f rame is
~ -7 /16 inches deep (as
viewed in Photo B) and ~ -518

Inches wide. It prov ides a
mounting surfac e in the
back and wa s formed from
1/8 -inch stock. Tht' back
two corners were welded
fo r st rength. The inner bear-

many years. That is to say,
don't be afraid to use the
ideas and hardware avail
ab le to you.

The m ost important
points to rem ember when
planning your co nst ruc t io n
are that (1) the bearing fr ic
tion shou ld be low enough
so that a gen t le breeze wi l l
have enough force on the
ta i l o f t he vane to keep i t
headed in to the wind, (2)
you must devise a way of
mounting it to your tower
or po le, and (3) when it's
all fin ished you must have
some m eans o f weather
sealing it.

Photo A shows the w ind
di rect ion ind ic ato r fully as
sem b led except fo r the
weather cover, The vane
boom is 3/16 x 'l z-inches
long airc raft aluminu m rod .
( I m igh t m ent ion at th is
t ime that all pa rts were
made from T3 aluminum.I
The tai l is 1n6 x 6 inches
and has ju st ab o u t 13
sq uare in ches o f surface.
The vane boom is mounted
to the axle o r vertical shaft
2/3 of the length o f the
boom in front of the ta il, or
1/3 of the w ay back of the
nose. So, to bal ance th is
boom, t he nose m ust be
p ro por tio na te ly heav ie r
than the tail. The nose is 1
x 3 inches lo ng and is

As you ca n see in the
photos, there are so me ma
chined part s used on the
m odel. Don 't let this scare
yo u; in almost every case,
there is an alternative way
to fabricate the sam e pa rt
with hand tool s. I w ill sug
gest ways as we go alo ng.
On the other hand, the fel
low w it h a lathe o r m ach ine
shop co uld have a good
t ime developing th is proj
ect even further. The model
p ictured here has been
perfected o nly to the POint
that it works rel iably in all
weather experienced here
in Pennsyl vania , and it
sho uld con t inue to work for

jobs you will see that they
can d o for you .

I sort o f h inted at the
beg inning tha t I know how
to m ake the H21A1 (ac tual
ly, 8 of them) tell which w ay
the w ind is blowing, so I
better get to it. The con
st ructi on part is a m ix of
elect ronics and m ech anics.
The device, in case you
haven't guessed, is a wind
direc tio n Indicator.

The interrupter module is
just o ne of many types o f
photo couplers. To mention
a few, the reflector module
could be used som ewhat
l ike the interrupter modu le
except that the light sourc e
m ust be bounced off a re
flect ive su rface and back.
to th e detector . There are
discrete emitter and detec
tor unit s, and also a whole
family of op tocouplers in
which the em itter and de
tector are seal ed into one
cu be with no w ay o f any
th i ng ge tt i ng between
them, wh ich offer as high as
..WOO-volts is o l atio n be
tween the input and the
outpu t. I have m ent ioned
bu t a few that are available
(most of them cheap). And
th at brings m e to the reason
for my ta k ing your t ime
while you read thi s.

My purpose is to te ll yo u
how I used an in te rrup ter
t ype module in a pro ject
and to ge t you interested
enough to think about using
o ptoe lec t ronics in your
next projec t. The m ore you
know about them the m ore

Photo C A view of the HZ1A 1s mounted on their fiberglass
substrate and the disc in terrupter tab rotating through the
HZ1Al gap. Mounted undernea th is the PC board with the

Photo B. An exploded view with the vane boom rem o ved. res t of the circuit componen ts .
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Photo D. The eight H21A 1s in a 1-11/16" circle (measured to
the center o f the gap).
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Pharo E. The electronic components mounted on what we
call a "do all" PC board. The pencil is pointed at one of the
ten pins used to term inate the cable coming from the read
out LEDs in the shack. The component at 10:00 o 'clock near
the shaft hole that looks like an overweig ht d isc capacitor is
the MOV.

ing sea l is 3f4-inch i.d . con- sma ll soup can a nd e poxy a
duit 141 /8 inc hes high. The colla r to the to p to secure it
outer bearing sea l is 5/B- to the shaft. My disc-inte r
inches id x 1-3/8 inches r up ter t a b run s in a
high. l-1 1f16-inch circle a nd is

The ne xt component 3/8-inc h deep. The width of
down the shaft is the top the tab is cu t so tha t it
bear ing. I used ball bea r- c ove rs two inte rrupte r
ings pressed into a beari ng mod ules. (More abou t tha t
block to faci litate m ount- la ter.) The H21 A1 's gap is
ing a nd al ignm e nt , but a J /32-i nc h wide so I made
neat ho le in a hunk of brass the tab l /l 6-inch thick.
would be just as good . It Photo 0 is a top view of
would then be smart to use the heart o f th e who le
a brass or stee l shaft , be- t hi ng, the eight H21 A1
cause brass and a luminum interrupter mod ules moun t
don't get a long, especially ed in their ci rcle on a piece
out in the weather. of fibe rglass epoxy boa rd

The ne xt com pone nt l IB-inch thic k x 3-1'4 inch
down the shaft is the di sc es squa re . This would have
interrupter . It rota te s with bee n a perfect sit ua tion in
the shaft and is the com po- whic h to design and e tch a
nent that actua ll y tel ls the printed c ircu it board . At the
optoe lectro nics interru pter t ime, however , I did not
mod ule which wav the wind have on hand PC boa rd ma
is blowing (More a bou t teria l thick enough to do
tha t later.I The disc inter- the job. I think it should be
ru p ter used in this model at least 1/8-inch-th ick stock
was mach ined from a p iece to get the the rma l a nd me
of sol id ro und stock. As c ha nica l stability needed.
seen in Pho to C. it is merely As you ca n see in Photo
a disc wit h a colla r and se t E, I used a p iece of Radio
screw to secure it to the Shack " do all " boa rd . The
shaft. and with a right angle leads from the H21A15
ta b o n it. An eas ier way to were st uc k through the
make the disc would be to bo a rd a n d s o ld e r e d
use t he top portion of a first, to se t the spac ing be
64 73 Magazine · Janu ary. 1983

tween the two boards. Then
the po sit ive bus (near the
ce nter of the boa rd) and the
negative bus (a round the
outside of the boa rd) we re
pu t down. After that, it's
jus t a s the sc he m a tic
shows. The penci l in Pho to
E is po intin g to the terminal
pin o n the negative bus.
There a re l apins on the
board; two are fo r powe r
( + 5 V a nd - 5 V), and the
o ther e ight a re the direc tion
signa ls tha t a re being sent
down to the wind d irec tion
LED readout in the shac k.
The male pins on the board
will mate with female pins
on the e nd of the ca ble go
ing to the shack.

I tried va rio us methods
of reducing the num ber
of conduc tors needed in
the inte rconnection ca ble,
BCD, etc., bu t whe n the
smoke cleared (get iHl. two
runs of inexpensive 5-con
d ucto r TV-ante nna ro tor
wire were fou nd to work
fine.

The e ight H21A15 a re
spaced every 45° around
t he c ircle . Consequentl y,
with the e ight LEOs placed
on the compass rose in t he
shack, you a re able to de-

termine if the wind is out of
the north, northeast, east,
sou t heast, south, south
west, west. o r no rthwest
mere ly by obse rving the
LEOs. However , by ma king
the d isc interrupter tab
wide enough to cove r two
ad jace nt interrupte r mod
ules, two LEOs a re l it. So, fo r
exa mp le, if the south and
the southeas t LE Os a re lit,
we can ass ume that the
wind is ou t of the sout h
sout heast, or approxi mate
ly 157° . Obviously, more
H21 A15 cou ld be added to
increase the reso lution . At
this po int , some me thod of
red uci ng the nu mbe r of ca
ble co nductors between the
aeria l un it a nd the readout
panel wou ld be necessary

The e lect ronic theo ry is
supe r simp le . When t he disc
interrupter tab interrupts
the e mi tter light source, the
photo transistor turns off,
turn ing the 2N3904 o ff ,
he nce a llowing the a ppro
pria te LE D to light.

Any 5-volt power supply
tha t ca n del iver at least 500
rnA continuously will work .
The Genera l Electric MQV
is fo r transien t vo ltage
spike pro tec tion . r used the



Fig. 2. Here is your ready-to-use compass rose!

m

tro mcs board but exc lud
ing the H21 A1 board .

Photo C is a view of the
wind-di rection readout
panel with its eight LE Ds.
etc. On a sub-panel on the
rea r, the power-supply com
ponents and cable terminal
blocks a re located. On the
right is the co m pan io n
meter that I hope in the
near future will ind ica te
wind ve loc ity (n o t ac
Amps). My plans fo r th is
meter as they stand now are
to perfect a 4-inch cup ane
mometer to the point that it
will indi cate wind velocity
with the additional feature
of generating 7 to 10 Watts
to be used to light a sma ll
lamp or to charge t he HT
battery.

Tune-up of this little gem
is pot pie . Just mount it in
the a ir on what ever struc
ture you plan to use , Point
the nose of the wind vane
north and by using the set
screw in t he d isc inte rrupter
colla r, clamp the ta b so it
is cente red t hrough the
H21A1 that you have desig
na ted north . Be sure the
vane still rota tes free ly. Se
cu re the wea ther cover in
pl ace, then go down to the
shack, turn the power sup
ply o n, and watch the l EDs
bli nk. It is that simple. Of
course, you knew it was go
ing to work before you put
it in the ai r. Hi, hi!

A word about finding
parts and material s. If you
can't get the H21 A1s local
ly, see Reference 1 I found a
shop in my area where I can
buy a foot of th is and an
inc h of that, plus ge tti ng
so me good advice to boot. I
fo und t his shop by ta lking
to a fe llow who is building
an experimenta l a irc ra ft.
They use the same types of
material. Perhaps you can
fmd an experimenta l arr
cra ft club in your a rea, o r
you can get your material
where I got mine . See Refer
ence 2.

I would be very remiss if I
did not impli cate m y
collaborators in this proj
ect: Fred Jones K3CVM,
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not pictu red) . A fruit o r
soup can o f the proper size
al so wo u ld wo rk fo r a
weather cover.

Afte r the mac hine was
full y assem bled and tested,
I d isassembled it so that I
cou ld wash a ll the meta l
pa rts with di shweshing de
tergent. Then everything
was sprayed with clea r Krv
Ion T:,,1, including the el ec-

N

Photo F. An exploded view from the front looking up at the
wind-direction indicator.

you r spacing, The bottom
bearing and bea ring block
a re ident ical to the top
bea ri ng an d bea ring bloc k.

The wea ther cover is
noth ing more than a five
sided box that slides up
over t he lower bea ring
plate and butts against a
co rk gasket glued to the
bottom side of the top sup
port frame (gas ke t or cover

s

V47ZA7 be ca u se I had
them; a better choice co uld
be made.

So far, there has been no
need for rf suppression, but
that is not to say you may
not need to add a bypass
capacitor o r two ,

The next to last thing on
the shaft is the 1/4-inch col
lar. It is secu red to the shaft
wit h a se t sc rew and rests
on top of the lower bea ring.
It prevent s the shaft from
falling through . As you can
see in Photo B, the co lla r is
not in place because this is
an exploded view.

Photo F shows an explod
ed view with the 3-3!4-inch
space r sc rews removed
from the bottom plate. You
also can see the four small
3/4- inch spacers on the bot
tom of t he bottom bearing
plate , These space rs will be
used to secure the weat her
cover.

All of the spac ers could
be substitu ted for with a ll
thread rod, and then you
wou ld use the nuts to ad just



• N

} I
'~x •..~

•

•...

* 10 Watts Output
" Standard Frequenc ies Ava ilable
• Broadcast Standard Sound
· High·reso lution & co lor video
• Regulated AC Supply Built In
-Tuneable Downconver1er & Preamp

",..~.--,..- ,.- ..
'I l'l . e~ , ·

l C- l

FAST£:
(A:J) '=SCAN ($399)

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

Connect 10 the antenna terminals o f any TV set, add a good
450 MHz antenna, a camera and there you are ... Show the
shack, home movies, computer games, video tapes, etc.

$99.95*
PLUS SHIPPI NG

PLUS SHIPPING
$139.95*

4. Transient Voltage Suppres
sion Manual
Second Edit ion
General Electr ic Co.

2. The Dillsburg Aeroplane Works
RD #3
Dill sburg PA 1701 9
(717)-432-4589

3. Optoelect ronics
General Elec tric Co.

• fREQUUCY .... 14-4 - ,q Mill
• DI'fRATlOI f • • SSI lei ,I lilly _-I Dau 481
• Rf DRIVE I .. 30 ..,.
• lUlle Rf _ .. _Ill", ""*' relays
• SSI _ "__ • .....,
• P1IWn REQUIRUUITS typotaI 10 _n' ...... 13 ..... II 138 \lDC
• IDLE CU'TaM 29_
• .DIILE . fiXED _a_
• PRU••P 1808 pin ...._
• 10lSE fiGURE lUI IILJ,n I S 08
• PREA.P KEYIIG indaplndont - '"I*lllly Rf ..".Illd ral,"
• CO IST1IUCTIO I ....., Maund Iluminum hnl IU" 2 P'''''

360 9 gr.., c...~ng
• SIZE n ..1• ''' Id) . 3" lhl - W.EIGHT 3 Ib, 90/1
• IMM EDIAn SHI P.EIT

SPECIAL OFFER

Matching Power Supply
II AMP SU PPLY 101. 13'" "11 n ..l . SM(/Il . ' ''141
lMMU IAn SHIPMElI
AU PAlITS AID W OR WAIWLIno DIE f UU YEAR

'JMPl ' In ,lllt,M ,.. U M ......
' J IS !'OWIR SWt 'It1'''' 11M .....
.,.,." USA ..,

References

1. Rosen Elec tronics, Inc.
215 S. George St .
York PA 17403
(717)-84)'7881

Photo G. The readout panel with the eight-point compass
rose on the le ft and the meter that will indicate wind veloc
ity on the right.

Don Zarfos K30A P, Tim
Bu rke WA3KYD, Jim Ens
man WIB ER Z, Russ Hut,
and jim Will iams Thanks,
fe llows,•

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAINPREAMP

Model 90PL
FOR ONLY

FACTORY DIRECT

POWER MEASUREMENT
ATtJ I VDC

V-J

12J4S6 71 9 to
POWER INPUT IN WArTS

POWER CHART

VISA, MASTER CHARGE, M .D. or C.O.D. • PHONE (713) 477-01 34

V-J PRODUCTS, INC. 505 East Shaw. Pasadena, Texas 77506
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For lhos.e who .....n! to _ the ATV ..ctoon
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voc" setups. de<Tloa. • nd gelling ;II buddy * -
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rVC·4L extr. low-noise version ... $105 de/i vf1fed in USA
HQMEIIREWERS, ASK FOR QUR BASIC FOUR·MODUlE PACKAGE

CALL OR WRITE FOR OUR COMPL ETE LIST OF SPECIFICAliONS, sl aHon set
up diegrems, and Opliona l accessori es wh ich Include anlennas, modu lalor s.
delec tors, lesl generators. cameras. elc. WE ARE A FULL-LINE SUPPLIER OF
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TERM S: VISA or MASTER CARD by telephone or mall. or CMK:k or money order by
mail. All prices a'. deli_ed in USA. Allow !FirM -'<I aller Older lor deli....,.,
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Introducing Corsair

A New No-Compromise
HF Transceiver

The CORSAIR is a n extraordinary new HF trans
ceiver. Every function operates without compromise.
New uniq ue features make it a delight to operate.
A new front e nd provides extreme sensitivity, low internal
noise and high dynamic range to bring weak signals to
life. For even greater overload prevention, the integral rf
preamplifier can be switched out More effective than the
usual rf attenuator.
The fUtering system . a TEN-TEe excl usive, virtually
switch es to privacy. It starts with a superb 2.4 kHz 12
pole ladder sideband filter system, standard. It provides
variable bandwidth for ssb, great for today's crowded
phone bands. A novel pass band tuning circuit a llows a re
ceived signal to be moved within the pass band to its opti
mum position with respect to QRM. Optional narrow band
filters are available for ssb. cwand RTf'{, e ll switched from
the front panel. The ultimate in QRM reduction.
Full cw break-in opens a window on the band while
transmitting, turning monologues into conversation. Or, if
conditions dictate, just switch to semi-break-in. And no
\.OX adjustment when changing modes.
A versa tile offset t uning system allows the receiver and
transmitter to be tuned separately with a ± 1 kHz range
for fine tuning or ± 4 kHz for working off frequency. For
net operation, both can be moved simultaneously.
Relia bility is designed In, The CORSAIR system is so
rugged it will operate into infinite SWR. And we guara n
tee it unconditionally (except for lightning) for one year.
The CORSAiR is designed for 100% duty cycle, ideal for
RTTY, SSTV and of course, contests.

Beauty is more than skin deep. The contemporary styl
ing with the blackout LED frequency display (last digit in
green), the baked-on textured bro nze/black finish with
a luminum trim will retain its handsome appearance per
manently. Beneath its sleek exterior is a carefully crafted
chassis packed with performance.
There a re m any other features. ea ch with s uperb per
formance. An effective speech processor, notch filter, ad
justable noise blanker, signal spotter, three position AGC,
threshold ALC, simplified VOX, aU controlled from the
front panel In addition, the CORSAIR has a compression
loaded speaker, less than 2% audio distortion, and full ac
cessory connections including remote bandswitch output
It even has a volume equalizing headphone output.
The CO RS AIR Is a total system of pure operating plea
sure- it really must be put through its paces to be fully ap
preciated. Its smooth controls, comfortable and logicaDy
speced. give it the feel of a superlative transceiver. One
that will be a faithful companion for the years ahead
All TEN-TEe products a re completely m anufactured In
the U.S.A., in the foothills of the Great Smoky Mountains.
Model 560. CORSAIR t ra nsceiver $1169.
See your TEN·TEe dealer or write for full informa tion.

'r.:iI~EN-TEC .kI ' I :'I YIU'llU . fl••usn n.,
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International Success Story:
The BBe

From its battery of transmitters, the BBC fires a dail y salvo of
news and entertainment around the world.

No commercials, either.

Bush House. home of the BBC's External Services, in The Strand. London. (All photos
BBC copyright.)
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Roger N. Peterson
2S Orchard Lane
New Canaan ( T 06840

Ask just about an y short
wave rad io l istener o r

look at the most recent li s-

tenet-preference studies on
internationa l broadcasters,
and you 'll get the same a n-

swer. The Brit ish Broadcast
ing Corporation (BBC) ranks
number one.

There are a number of
reasons for this popularity
ranking, and I was turning
them over in my mind as 1
walked down The Strand in
l ondon on a sunny day on
my way to the SBC head
quarters in Bush House,
near Fleet Street. Some cyn
ics say that the only reaso n
fo r aBC popularity is tha t it
is on the ai r more often and
on more places on the dial
than any other internation
al broadcaster.

There is some truth to
this, although the facts are
not quite as above. The
BBC ranks only fifth among
international broadcasters
for the amount of t ime on
the air, per week. The USSR
is fi rst, followed by the US
(Voice of America plus Ra
dio Free Europe), the Re
publ ic of China (Radio Pe
king), and West Germany
(Deutsche Welle). However,
from the standpoint of pro-



The control room at Bush neuse. London. home o f the BBC External Services. Wo rld Ser
vice programs are broadcast 24 hours a day from these facili ties in English and 38 o ther lan
guages.

A GUIDE TO BBC WORLD NEWS BROADCASTS

Best Frequencies (MHz)

clock reports on the con
tents of selec ted broad
casts f rom foreign radio sta
t ions. Th is supplements the
agenc ies' and foreign corre
spondents' reports.

The BBC Monitoring Ser
v ice provides a Sum mary of
World Broadcasts every day
and, in addition to sending

BBC AND THE FALKLAND ISLAN DS CRISIS

BBC is at its best reporting on significant news even ts. and
the Falkland Islands crisis ce rtainly was a good example.
First of all, the regular news broadca st s generally were an
hour or so ahead of the wire services or what you r local rad io
or TV station reported. You heard it f irst on BBC if you tuned it
in. Second, BBC has special programs 10 deal with cu rrent
newswo rthy events, and the Falkland si tuat ion was no excep
tion. On May 2, right after the air attack on the Arg entine·held
airfields on the Islands, the BBC preempted one o f it s most
popular program s, Leiter From America , for an interview with
several military experts.

These spec ial program s generally come right after major
news program s such as their 1100, 2000, OOסס , and 0200 GMT
bro adcasts, but they can come at any t ime. as the BBC thinks
nothing of interr upting regular programs for so mething spe
ci al.

Finall y. the BBC has always had a special weekly broad
cast to the Falklands on Sunday afternoon from 2209 to 2245
GMT on 9.915 and 12.040 MHz. I heard the one right after the
Argentine invasion on April 4, and it wa s excellent. It included
a message from the Brit ish For eign Secretary, a review 01 Brit
ish press opinions, and even special messages to relat ives.
The program was very easy to receive in the Northeast. where
I reside. Check it out at t he above times and frequencies.

news machine by BBC cor
respondents from all over
the world and by the inter
national news agencies. An
o ther importa nt source is
the fam ous BBC M onitoring
Service. This BBC Divi sion,
located at Caversham Park,
some 50 miles from Lon
don, prov ides round-t he-

broad c a st ers. The BBC
broadcasts more than 250
news programs a day from
its headquarters in Lond on.
They are all prepared in an
ultra-m odern new sroom
with electronic readou t
aids of all kinds, and with a
staff that numbers over 100.
It may be the world's larg
est newsroom and, at this
w riting, certa inly the most
modern as it was com plet
ed just over a year ago .

News is fed into this giant

5.975,6.12, 6.175,7.325, 11.750, 15.260

5.975,6.175, 9.510,15.070
6.175,9.510, 15.070
9.510, 15.070
6.195,9.510, 11 .n5, 15.070
15.070. 15.260, 17.830,21.710
15.070,21.71
6.175, 15.070
5.975,6.175,7.325, 15.070

Time (GMn

,OO,0200סס

and 0300
0400,0500,

and 0600
0700
0800 and 09lXI
1100 and 1300
1600 and 1700

'000
2000
2300

grams in English t hat can be
heard here in North Ameri
ca. the BBC does indeed
lead all the ot hers. You can
hear the BBC round-the
clock in the USand Canada.
and thi s beats such b ig
North American broadcast
ers as the Voice of America,
AFRTS (US Armed Forces
Rad ial. and the popular
e BC Northern Service in
Canada.

It also is t rue that BBC
programs are often " all
over the dial" on your re
ceiver. During many hours
of the day. you can p ick up
their broadcasts on three.
four, o r even more different
frequencies. This is because
o f its unusually st rong
transmission facilities-79
transm itte rs, 47 of them in
fou r different locations in
Britain and 32 in eight over
seas relay stat ions, incl ud
ing the US. Canada. and the
Ca r i b bea n . At c e r ta i n
hours. the Russ ians o ffer
even more frequencies to
the US listener. but only the
BBC prov ides t hi s multi
band reception for most of
the twenty-four hours.

While these technica l ad
vantages give t he BBC a big
boost o ver co m pet i t ion,
they are not the only rea
sons f or its popu larity
among li steners. The great
repu tation for world news
coverage makes the BBC
unique among internat ional
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would expect. The BBC also
has had weekly programs
ca lled " The Poetry of Eu
rope," "The Movie Mogul s,"
and "Medical Hypno sis."

Music is an important
part of BBC programming.
In fact. no other interna
tional broadcaster comes
close to providing the num
ber of mu sical programs
both classical and " Pops"
- as does the BBC. Every
month there are eight or
ni ne specia l program s mak
ing thei r bows. Regular mu
sic programs include "Con
cert Hall," "Talking about
Music," and a long-time
BBC favorite , "The Plea
sure's Yours," where Cor
don Clyde plays classical
requests. Another, "Classi
cal Record Review," reports
on new releases.

Classical music is not the
only th ing that the BSC pro
vides listeners who dig in
s t r u m e n ts a nd voc a l
sounds . For the roc k devo
tee, there is the weekl y
" Jo hn Peel " show where the
host se lects tracks from a
newly released a lbum and
singles from the progressive
rock scene in Lo ndon. " Jazz
for the Asking" is a popular
weekly request show, and
"Top Twenty" le ts you lis
ten to a ll the big hits. "Terry
Wogan's Album Time" is a
week ly show for those peo
ple who like the easy-l isten
ing kind of music. and there
are many more of the same
on the SBC every week.

Another a rea where BBC
programming leads the way
is in drama. There are four
regular week ly feature s
plus specials for the partic
ular month. Tota l air time
per week for this type of
show is about 16 hours . A
regular drama program is
" Thirty Minute Theater."
Thi s often shows plays by
such fam ous write rs as Dor
othy L. Sayers, Terrence
Rattigan, and Oscar Wilde.

" Play of the Week," " Ra
d io Theater," and "Sho rt
Story" are other regu lar dra
ma programs.

• Commentary - ba ck
ground to the news from a
wide range of spec ialists.
• Radio Newsreel -news
of events as they happen,
and dispatches from aBC
correspo ndents all over the
world .
• New About Britain.
• British Press Review
Survey of editorial opin ion
in t he press.
• Financial News - includ
ing news of commodity
p r ices and s ign if ic a n t
moves in cu rrency and
stock markets.

In addi tion to these dai ly
reports, the BBC also offers
a number of weekly review
type programs on current
events and specia l interest
subjects. Among the most
popular:
• Financial Rev iew -a
look back at the financial
week .
• Business Matters - a
weekly survey of commer
cial and financial news.
• From Our Own Corre
spondent - BBC reporters
comment o n the back
ground to the news .
• From the Weeklies-a
review of the British weekly
press.
• Listening Post -a week
ly survey of comment from
radio stat ions arou nd the
wor ld.

Whi le the BBC has no ri
va l fo r its extensive cover
age of news, it also leads
the way in many other types
of programs -sport, drama,
light entertainment, and
mu sic . These can be divid
ed into two categories 
monthly features and regu
lar programs.

A typical month will
have anywhere from 12 to
16 feature programs. These
range from general interest
to specia l interest subjects.
Some are only for the " in
tellect ual s," and others are
fo r the "common man" In
Jun e , for examp le , t he
Queen's Birthday Pa rade
(better known as "Troo ping
the Colours") is broadcast
fro m Londo n with all the
music and pageantry you

-
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m ost popular of these (as of
last year) are:

• Outlook-an up-to-the
minute look at people.
events, and opinions to
gether with the latest UK
news, sports, and weather .
• Twenty-Four Hou rs 
analysis of the main news
of the day plu s rev iews of
the British press.
• The World Today -ex
ami nes thoroughly one top
ica l aspect of the interna
tiona l scene.

1

Thursdays 2120; Fridays 0150, 111 5

Weekdays 1900, 1515, 011 5 (Tuesday
Saturday)

Saturdays 1215; Mondays 0330, 0830

Sundays 1515

Wednesdays 1830, 2330; Thursdays
1215

Saturdays 0530, 1015, 2230;
Wednesdays 1725

Saturdays 2015; Sundays 0215

Wednesdays 2130

Fridays 1415; Saturdays 231 5;
Sundays 0515.2015

Daily 0940; weekdays 1943

I
\

SOME POPULAR BBC PROGRAMS
(All Times GMn
Sundays 0545, 1115, 1645,2315

G _

Good Books

Jazz For The Asking

Anyth ing Goes

Concert Hall

Top Twenty
(Hit Records)

New Ideas

letter From America
(Alistair Cooke)

t enertox

Look Ahead
(Program Previews)

In The Meant ime

Out look

\
~

A view of the antenna farm for the aBC s broadcasts to
North America. The signal is loud and strong to the US.

"

•

it to the SBC News Staff.
supplies it on a subscription
basis to other governments.
news agencies and news
papers, universities, re 
search institutes, industrial
and commercial organiza
tions, and private individu
als.

World news can be heard
in North America seventeen
times a day (see box). In ad
dition, back-up programs
on the world events are of
fered daily. Some of the

-.-------"
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Margaret Howard hosts the very popular "Lenerbox " pro
gram on the BBC. H ear it on Fridays at 1415, Saturdays at
2315, or Sundays at 0515 and 2015 GM T.

Alis tair Cooke is heard every Sunda y on the BBC with his
popular "Letter From America " program. Listen to it at 0545,
1115, 1645, or 2315 GM T.

Book lovers hear the fol
lowing p rog ra m s eve ry
w eek : " Bo o k Choi ce, "
" Good Books," and " Paper
back Cho ice." For tho se in
terested in science and hob
b ies, " D isco very" covers
advanced developments in
science, " New Ideas" gives
you news of the latest Brit
ish products and invent ions
o f particular interest to the
home owner and small busi
nessman, " Sc ience in Ac
t ion" li ves up to its name,
and " Time Off" is a pro
gram devoted to hobbies,
pa stimes, and ente rta in
ment.

Religion is not over
looked at the BBC, either.
Services broadcast from fa
mous English c at hed rals
and churches can be heard
on Sundays and Mondays.
Two other program s are
" Repo rt on Rel igion," a
week ly magazine of rel i
gious news and views, and a

daily program cal led " Re
f lections."

Sports occupy a promi
nent part of the BBC weekly
schedule, but a good many
o f these broadcasts are
" very British indeed" -rug
by, cricket, Briti sh football
- and do not have a great
appeal to the average US
audience . If you have any
Brit ish expat r iates in your
area, you can get them real 
ly exci ted by inviting them
over to hear something l ike
England vers us Scotland in
football.

BBC programs are very
carefu lly researched by sur
veys and opinion polls. A
Listener Panel (of whi ch I
am a member) is made up
of 88% foreign nat ional s
and 12% Br it ish expatriates
and is asked to vote on indi
vidual p rograms and/or sub
jects on a regular ba si s.
Panel voting accounts for

the unusual number of d ra
ma programs and for the
addition of a new business
news program (" Financi al
Review," mentioned above).
Over 50 % of the pane l ap
p arentl y wanted m ore
business news.

Research indicates that
one of the most popu la r
BBC week ly program s is A I·
istai r Cooke's " l etter from
America." Back in 1946, the
BBC comm issioned Cooke
to deliver a ser ies of radio
talks on the subject of the
USA where he had been l iv
ing and working for more
than a decade. The orig inal
p lan called for t hi rteen
weekly programs, but it has
never stopped in all these
years. It may well be the
longest-runn ing series in ra
d io history. Listen to it on
Sundays at 0545 , 11 15,
1645, or 2315 GMT.

One other BBC program
that continues to sco re high

ma rks is "Letterbox." Thi s is
a show w here severa l peo
ple simp ly read letters (o f
ten complaints or sugges
t ions for BBC programming)
from listeners, and the BBC
replies. On the surf ace. it
doesn 't sound very fantas
t ic. However, the peop le on
the show are so funny
with Bri tish wit and sat ire
- that it has become one of
the big BBC hits. Hear it on
Fridays at 141 5, Saturdays
at 2315, and Sund ays at
1515 and 2015 GM T.

At th is point you m ight
we ll be th inki ng abou t why
the Bri ti sh go to al l the t rou
ble and expense of provid
ing such a wealth of pro
grams to the shortwave ra
dio listeners of the world.
To understand their mo
tives we should examine
the bas ics of t he w hole BBC
found ation.

The letters " BBC" were
first used in 1922 when the
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BEST BBC FREQUENCIES FOR NORTH AMERICA
TIme (GMn Frequencies (MHz)
0000-0230 15.07. 15.26, 11 .75, 7.325, 6.175. 6.12, 5.975
0230--0330 11 .75,9.60,9.51 ,7.325,6.175,6.12,5.975
0330--0630 9.51,6.175,5.975. 15.07
063Q.0730 15.07,9.51
0915-1100 11 .750,9.740.15.07
1100-1330 21 .55, 15.07, 11.75. 9.51 , 6.195
1300-1500 21 .71,15.07
1500-1745 21 .71,17.83,15.40. 15.26,15.07
1745-2000 15.07, 9.41,1 2.095
2000-2100 21.56,15.26, 15.07,6.175
2100-000o 15.26, 15.07,6. 175
2200000O 15.42. 11.75, 9.59, 9.51, 6.1 2, 15.07
2300-000O 7.325.5.975

This chart effective summer, 1982. Some cha nge s will take
place in the fall .

Introducing The SRT·3000
RTIV Communications
Send·Receive Terminal

SRT·3OQO

Ust
$995.00

Introductory
Price

$795.00·

• Built-in demodulatOf & AFSK modulator lor 170,425850 Hz Shilts
high and low tone pairs · 60,66,15,100,132 WPM BaUdot', 110,300 Baud
ASCII, S.99 WPM Morse • 1000 Character text buffer with BREAK
feature . Ten 80 character message memories with battery backup .
serecraore display formats, 24 lines x 72 characters (2 pages), 24 lines
x 36 characters (4 pages), 16 lines x 36 characters (6 pages) • Split
sc reen operation . On screen status Hne displays a luning bar, mode,
speed, shih, tone pair, normal/reverse, USCS, WRU, SELCAL, buller
mode and buller count . cassette Interface lor long " Brag Tapes" or
unattended message storage . Baudot and ASCII printer outputs ·
Bullt-tn audio monitor . Bullt·ln 110 VAC power supply . Other
leatures-PTT control, WAU , SELCAL, sync Idle, CW 10, uses, auto
start( lull or hall duplex, scope outputs, weight control , Intercharacter
spacIng. r....erse video. A$-232. word wrap around . Compact size only
13.3 x 10.3 x .. Inches . Made In USA.

' Introductory PTices good thru Feb. 28, 1983. Send For
Optionslg · vlaeo monitor shown $149.00. Free Information

'DGM/ELECTRDNICS,INC.
787 Briar Lane, Beloit, Wis. 53511

(608) 362·0410

British Broadcasting Com- w hich is what we hea r on
pany was formed and when our shortwave receive rs,
regula r da ily broadcasts be- are an integra l part of the
gan. In those days, the BBC BBC, opera t ing under the
was a commercial organ iza- same charter as the domes
tion. but one that operated tic service and sharing the
under a license on condi- same traditions. Un like the
nons which would have pre- domesti c service (which is
vented it-even if it wanted financed by annual " liste n
to-from turning broad- er licenses" ). the External
cast ing into a moneymaker Service is paid for by Parbe
for the shareholders . From mentarv grants-in-a id . The
the start, it placed the inter- gove rnment prescribes the
es ts of the pub lic above all. la nguages wh ich a re broad
The resu lt was that the Brit- cast a nd the le ngth of time
ish deve loped a genuine each is on the air . but edtto
public service broadcasting rial control rests with the
syste m, paid for by its audi- BBC.
ence through their receiv- External broadcasting
ing licenses . In 1927, the from Great Britain began in
Company became the Brit- 1932 with a service in En
ish Broadcasting Corpora- gli sh . A few yea rs later, the
tion. It is a public corpora- BBC was asked by the gov
t ion constituted by Royal e rnment to broadcast in
Cha rter and ho lding a li- o t her la nguages, the first of
cense from the Minister re- wh ich was Arabic. Duri ng
spons ible for broadcasting . the early days of World
Thus the BBC is neither a War II , the BBC was a con
government department stant ray of hope for the
nor a commercial concern. people in France and other

The External Services. Nazi-occupied countries. I
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ca n well remember. as an
airman shot down in France
a few weeks before the in
vasio n a nd hidi ng in a
French fa rmhouse, listening
to the BBC on the fam il y ra
d io , The BBC used to send
coded messages to t he
Fre nch underground during
t hose da ys.

Today. the External Ser
vices broadcast to the
world in English and 38
other languages for over
100 ho urs every day. These
programs origi nate ma inly
from the 52 studios in Bush
House in l ondon ,

Whil e the British Empire
is no longe r t he wo rld
power tha t it once was and
no longer has all those colo
nies on which " the sun nev
er sets." it still has thou
sa nds of citizens and expa
triates living abroad. The
BBC brings info rmation and
e ntertai nme nt from hom e
a nd helps the m keep the ir
ties to t he mother cou ntry,
Th is. of course, is a prime
objective of BBC broad
casting overseas.

Naturally, the BBC is in
terested also in presenting
its own point of view to citi
zens of other countries
a round the world . The BBC
estimates th at about 75 mil
lion ad u lts liste n regu la rl y
(once a week or more) to its
External Services. The En
gli sh broadcasts are heard
bv a bout 25 m illion.

like all international
s ho rtw a ve b roadcaste rs,
BBC progra ms and frequen-

cies c hange from month to
month. How can you keep
up-to-date with these con
sta nt changes! Basica lly
there are two ways to do it
-by you r radio receive r
and by print. The BBC has
three programs whi ch will
help you keep abreast of
things. First is a show called
" l ook Ahead" which pre
views programs for each
day. " In the Meantime" is a
program which tells you
what is new in BBC pro
gra ms. And third, there is a
pro gra m ca lled " W a ve
gu ide" which covers fre
que ncy c ha nges, propaga
tion estimates, and other
things which help you to
keep tuned well to the BBC.

Serious listeners to the
BBC will be interested in re
ceiving a monthly copy of
" l ondon Calling." This pub
lication is se nt ai rma il from
london every mo nth, pre
viewing programs and giv·
ing freque ncy c hanges so
that the listener is right on
top of BBC broadcasts a
month ahead of time. Un-
fortunately. this is not a
free publication and the
cost to subsc ribers in the
US is $13,00 per year. You
can get a free sa mple copy,
howe ver, by w riting BBC
World Service, PO Box 76,
Bush House , london WC2B
4PH. Or, to save yourself
the cost of an overseas air
mail stamp, direct your or
der to: British Broadcasting
Corporation. 630 Fifth Ave
nue, New York NY 10019.•
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DUAL DRIVE TRIBANDERS

-
8Y PHONE: 714-743..7025 ... \10

HB33SP

HB43SP

-

HB35T

send tor free catalog oeSCfibing these dual
drive beams, our VHF Swiss quads, roof 
rrouot towers. elevation rotators and more ,

Don 't wa it any long er to start working rare
OX. Order your dual-drive beam today!

BY MAIL:
TET Antenn. Systems
1924-E W. Mission Road
Escond ido. CA 92025

HB33SP
13 ' 2"

15 '
4 .7
102

1-5 /8 "
27

$199.95
+ shipping

HB43SP
19' 8"
16' 9"

6 .6
13 2

2" ,
. 38

S239,95 ,
+ sh ipping

2"

HB35T
2 4'7"

18 ' 10 "
7_9.
16 0 ,

50
$349,95

+ shipping

ANTENNA SYSTEMS

Boom Leng th :
Turn Radius:
Wind Area Fr :
Wind load e e. @ 80 mph:
Boom Dia.:
Weigh t , lbs. :
Price: .

• 20, 15 and 10 meters . Wideband. Low SWR. No tuner needed
• Exclusive phased dual drive gives higher gain . Exclusive coax
ial capacitors have lower losses, higher a • Transmitter power is
rad iated not lost In the traps . Full power low loss balun. Gives
improved beam pattern
TET Antenna Systems presents three lull size trap mulliband beams to meel every
amateur need 5 element , 4 element. and 3 element models all w ith the exclusive TET
dual phased drive. This famous drive system originated with HB9CV and w as perfected
by JA3MP. When you buy TET dual drive you know you have the best . " has more gain
- jusllike adding another ceresmc element . And wide bandw idth so you can use your
solid-slate transceiver on both phone and CW without a funer .

Only the highest quality materials are used throughout . All aluminum tubing is 606 1,T6
alloy . Stainless steel fasteners are provided for all elec trical connec tions, Tubing is cut
and ceec-ueo to prec ision tolerances fo r easy one afternoon assembly . Ugh t we ight
and low w ind area deSigns permit use o f simpler support struc tures .

All models feature full 3 Kw PEP power handling , VSWR typical 1.5 or less across a"of
20. 15 and , 00 10 meters. from 28 .0 to 29 2 MHz . Drive impedance is 50 ohms and
maximum element length 2 7 '. They accomodate masts from 1 \Ii to 2 W diameter, with 
stand winds to 100 mph and are furn ished complete with a low loss balun that easily
with stands full rated po wer. For gain and trent-to-beck ratio spec ifications write or call
the fac tory .

"ADD THE BEEP'"

_.....
...-- '-•208·423·4100

.....- =..

9.00 UPS sn'Po,ng In U.S
1.ooUPS ln U.S
1oo UPS ,nU .S
1 0f) Ul'S in US

~j, alOd lJQu,pmlll' flO' !fIC/~J

Wei"hf 01 lab/fl i, m I~.

Store Hours: Mon·Thurs 8-5 MST,

Route 1, Box 415
Hensen, Idaho 83334

CQ PRODUCTS
8280 Janes Ave.
Sui te 137-1 700

Woodridge. IL. 6051 i

ANTECK, INC.

ANTECK, INC.

T". M~I!I MT·1RT mob,,, .nl'Rna lun.s 3 2 to 30 MHZ ,nClus'v,. 150 ..- l n s Cw . 1!lOO "-i US PEP Ia< "ims . m.hl i' ~ .

"'ARS, CAP. a nd comme.c, "1 se.... 'c. Cenle' ~ded 10 ' "'<;I" .II,c,,,ncy Ena bl" , lun ' l'\<;IlO e 'Kl 'eSORince 10
..- a nled " l!CluenCY AIIO..- s lu ll ou tput I.om 501'<1 Sli'" l ,na 'S No ..-a< 'y i llOut ' I!OIKI'Il OUlPu l I,om s"ut 00..-1'1 Cl"
cu,ts Oul pul ., unallec ll'll by mo,slu," a nd I.... " _1'111 . TUn+d by . con trOl 1)0> a l 1.... ~'I!a<·S POs'l,on "'10 5 1
5ee1'OR conla, ns II dOUble . Chon "yd '"u hc c yhnde. d" ••n tly 1"-0 m,nllllu.e nyd'lluhc pump, ' 1'1<1 12 'fOIl DC
molOll lo. po' ,I'•• ccencr NOct....pm; d u" n; Ope.a llon Q1 motlile mOllo n Clln be .emoted UP 10 !)f)(I It I.om
antl nn,

MT·1RTa mite u. nel $240.00
MT, l RT RI' ''!'o 1< " 10' i ll MT· l 'S)$116 00
MT·l lo ma le u. ne l l 29 .%
M T-l AImlo"n,,) "a,n llS' ' l" e' $119 95

_ PATENT APPLIED NO COilS TO CHANG E
_ l ESS THAN 1 5 VSWR lENTI RE TU NING RANGE)

TU NE 3,2 TO 30 MHz FRO M THE O PERATORS POS ITIO N
_ FAST AND SLOW SC AN RATES

Requires o n ly &owcor ner splice
Fc rmtce d esk top lind shelves
Shelf height adjustable
Solid maple legs
S495.00 check or M ,O ,
Sh ipped freight collect
Allow 30 - 45 dllys delivery

Send {or detai led brochure

ALL YOUR GEAR AT YOUR
FINGERTIPS INA CONVE
NIENT CONSOLE DESK

, '"

..•"
Cl-.m "'.·...m'l .... "
All un:a ~bIodJ_ OR_..
addB'fo _ Tu"

"'IlP,U! OompJM.e Wlt.h...., ""'till.
9lAn_ 4--pln~

1lP-.3ll .....-."..w1lblut
~.A<ld~own

1lP~ a..:..._ ....... tor

' · BP-ll .ulO~ proYld• • ,..u. f1J(h I _
q.....q _p U 1M booIInnln&"'-.ol>~w
'IOn u.d . I<>w~ U 1l>...<1 VL"'....u,- lIl1ml·
na~ "\&1"..,.......,Ot*"oIM (OJ' up 10 ene y..
en. Ilntl. 9-V Ullery [not , up plledl. Ct.n be
d U'<lCtl,y Inler fMlld 10 .ny tr~lver w hloh ..
Iteyed tly lP'Oundlnt th. !"l"r Unllth. !"l"r UnI
oolt..,(. m ...ot be ~ll.l"', not ,...... thu. a4
VDC, nor 1M current ,.-- l1I&n 100 ma. l
W",.U wIll> YU"t....u,- W rnoa-m,... you ·...
h..-.llt. now JO'J- 0Ul. h.t... lt' · '

":rHl: PROJ'IlSSIONAL :rOUCR
COJU:S 'to AJlAnUll RADIO'"
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2KW 4.1
2 1' 511 V2 "

1.6 sa It
9 Ibs

60'
20 dB, min

420·47 0 MHz
(l<!Bd

1.2:1 & less

Balun .
Boom'
wmorcao.
Weight:

420·450·18C

Windload: .5 sq It
Weight: 3.6 Ibs

Beamwidth:
FIB:

Bandwidth:
Gain:
VSWR '

IDEAL for point-to-point and
repeater cont rol. Hear 
mounted, vertically polariz
ed , compact. Cont inuous
coverage , 420·470 MHz.
Direct coax feed suitable for
most installations.

420-450 MHz
12 dade
1.5:1 & less

420-470·6

20dB
2KW, 4:1 (2)
88"11 "

Boom: 2'J1 " 0 .0.
= ht: 12 1bs

Bandwidth:
Gain'
VSWR:
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144·148 MHz
15.5 dBd
1.2:1 & less
28'

SEE YOUR KLM DEALER:
KLM Electronics, Inc. P.O. Box 81 6, Morgan Hill, CA 95037

(408) 779·7363

FIB'
Batons :
Boom'

CIRCULAR POLARIZED For
the Phase IlI B satellite and
terrestrial DX, ATV, and FM.
Minimizes multipath and f1ut·
ter fad ing . Rugged syrn
metrical construction.

Prices and Specifications subject to
change without not ice or obligation .

Others claim more ga n for
their antennas than the
rsopore' antennas, but one
can beat the Iso Po le fo r
HONEST on -tha-horizon
omni-d irect ional gain unless
you are willing to spend at
least THREE TIMES AS
MUCH!!! The IsaPole is
easiest of ALL como t1tive
models to assemble, has a
weather protected , factory
tuned matching network, (no
more aggravating SWA varia
t ions with weather c anges),
uses all stainless steel hard
ware, and is designed to
withstand severe icing and
wind conditions. The IsoP Ie
antenna i s UPS sh ippable
without the atandard 10 foot
1V.. inch TV mast. You can
buy the mast from you r local
ham dealer, hardwar st re,
or Radio snack' store for
less than the shipping costs
of a single mast. When good
strong , low cost 10 oat s~c·

ttone of mast are so easil y
available, why compromise fly
using several shorter pieces
that have to be join ed
together?

For more detail s, please write
for our latest catalog or visit
your favorite dealer.

ADVANCED ELECTRONIC
APPLICATIONS, INC. _,
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775·7373
Telex: 152571 AEA INTL

AEABrlngs ,OU the
Breakthroughl

WHY
COMPRO

MISE



Its Hard To Be Humble When You're~KDI<]
Number One On 2 Meters!

The best selling and per
forming 2 meter FM rig
in the USA, gives you more
for your money.
25 watts. Touchtone®
mike, 10 memories
with built-in memory
retention, scanning
priority channel, sub-audible
tone module built-in . ..
and muc h. much more !
Call or write for brochure.

ORDER NOW DIRECT
CALL TOLL FREE

800-251-4141
FM20JO

$309
Mail Order - COD - Bank Cards Z III

Company reserves tho right to change soectnceucos
and p rices withOUt notice.

INCLUD ES Tone Pad Microphone and all eccesscues.
Shipping: $5.00 Eastern U.S.A. $7.50 Western U.S.A.

Centra_& South American orders:
PH ON E: (3 05) 592·7016

KDK DISTRIBUTING CO.. INC. ~"

762 S. GAllATIN RD. (MADISONsnUARE SHOPPING CTR.) - MADISON, TN 37115 - PHONE (615) 865-7949 - TLX56-8652

This number fo r ORD ERS ONL YI
ORDER DIRECT or It your diller!
DISTRIBUTED BY:

IIKDI<I

M~IT 50·144 $209.9.'}
MMT 144·2N $199.95
~tMT 4J2- 2R (5) $299.95
~tMT 4J9-ATV $349.95
~IMT 1296-144 $374.95
OTI IER MODELS AVAILABLE
write for details

1; \I......., IOO\\""...lpul \lMU,"-IlM~LS IWor3Win $21<4.115
lOOW ,", lput MMLi44·1UU-S lOW i nl~ll $:lll4.\\,';
50W ,~,Ipul MMLi44·.;o.S IUW inpul $2:ll.95
:J)\\' ''''!poll MM Ll44..:k). I .s IW.".3Win SIU,95
25W DUlpuI MM Ll44· 2S 3W input SII~95

Add a uanwerter or converter 10 your ni,ung 10m. lim or 2m rquipml'Tll~.

Cboose from I h~ I.arg~1 <,tk'ction or modujes a'ailab~ for DX. OSCAR.
loME. AT V.

TRANSVERTERS

POWER AMPLIFlfJIS
all models ind.ude RF VOX & Low l'oi.-.e R..'X Pn--AmpJ.
(no pre-amp in MMIAJ2-I00)

WORK THE V.H.F. BANDS

IOJWoutpul \ t \lUJ2.IOJ lOW inpul 1+MY5
50W .... lpu l M\I U l2-50 lOW inl"'l S2J9,1I5
30W '~'II"'t MMU32-.'J.H. IW ". 3W ill $ ""k

126&-1200 "1Hz: C"rnin~ "W"'. W.k"h rll' detail . . ~ ......

ANTENNAS (loci. 50 ohm balun) . .....--- ......

2~l eterJ .Beams: 12.3dBd ~ain ~1~
80nor 8 Horiwn1 poI D&-2.\ 1 $63.40 J1-~ .,
8hy 8Verticaipoi D8---2M-vert 76.95 I DB/2M
12.'50-1300 Mill Loop-Yaw 1296-LY $49.75
Send 36l: stamps for full details of all our VHF/U HF items.

"'Low~-seleclo:. lfil(ers 'rransveners • v~ .
-pass II ters Conveners ,;yo -

varactor triPlers . Amennas .~
Pre-amplifiers Crystal Filters ~

S~trum International , Inc.
Post Otnce 80\ IOMS
Co ncord, M I 5§ . 01742 USA

SOO N - NEW
10·160 METERSJUS T SLIG HT! Y AHEAD

High lOW (PEP) low 2W (PEP): VFO tuning: no ise blanker:
line-tuned 58. KHz:!:. CW ott-set: digital frequency
counter; 13.8V dc ({l- 3A. negative ground; l 9.5" x W 9"
x H 2.5"; weight (2.3 kg)5.7 Ibs.; mobile moun ling bracket.

oru INFO & ORDER. CALL

1275 N. GROVE 51.
A NAHEIM. CA LIF. 92806 (714) 630- 4541

NOTE. Price. spectncanons subject 10 change wunout
nonce and obuqat son ,~' 1 9

15 Meter Mobile CW & USB
START YOUR DAY ON A GOOD KEY!!!
WORK OTHER HAMS LIKE: XE2BGM, ZL1PO,
KL7JFV. EA7EU, NN3SI , DJ8RR , DLOBBC,
US6AK, JA3JMP, PY2-CPO, F08GW, KM6FF,
VK2BD OE8MOK
OA4ARB G3BRW
VE7DYX CE1BLL
W1AW
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The Comp,'!te • '~~
RTTY CommUnIcatIons .~~~
Program for the BO's

ONLY $5995
POSTPAIDI

UNIVERSAL SOFTWARE SYSTEMS, INC.
9 SHIELDS LANE · RIDGEFIELD, CT 06877

(203) 438-3117

• Range-up to 300 ft.
• FM Audio
• XTAL Controlled
• Simple Hook-up
• Reliable years of service

Slop: The steering wheel m ike cord
langle. Stop: Running back and forth to
answer a call on your radio. Stop: The
inconvenience 01 be ing lied to yo ur
radio during long OSC's. The aemote-o
Mike may be connected to any HF, VHF
or UHF ham transce iver. Just connect
the Remote-OMike receiver to the mike
input jack and each t ime yo u press the
PTI bu tton on your cordless mike you r
ham rig will function as your normal
mike. The Remote-O'Mike receive r w ill
provide both the PTI and audio 10 your
ham rig.

Use in and around the house, auto.
boat. etcetera Just like a repeate r with
a range of up to 300 tt, Each Remote
O Mlke includes a XTAL ccnncuec wire
less FM mike and FM receiver. How do
you spell mike cord tangle renet ts emote
OMike) Order today fo r your mikecord
relief.

FM

• For your 48K Apple II with one disc drive

• Works with all tuning units.

• Venfied File TransferM assures error-free communication

• Full Radio Bulletin Board Systern?'

• "Open" Program- easy for you to modify

9520 Chesapeake Dr.. #606 A. San Diego, CA 92123

FM RECEIVER

$ 95

E OTE -0-:-_--

S.....UlOT SHOFltE..EO DIPOLES
---- ---

Sl-eolO ll(lOO20 ~

1~ 10
Sl 'fill 11;0 lJlT
Slll(l ll(l 63"
SlOO 00 1~ 33

FUll SIZE pMl"l lE l Olf'Ol. ES-- ---
H 'O-1!01 0 eo OO:IQ l J(l

1 ~ 10
f PO·OO'O 00:IQ 1 ~ ' O 1).J' , .. \15

..rw- PORT.. BlE VERTIC.. l ' IDE.. l FOfO----- ----
"PM'T... E"'TS, C.. ...PT ..O. TR" 'lERS '

S... ..lllOT m ..p OIPOlES .. 011

MODEL B.."' OS lOT H PRICE
rsc 600ll ll(l00 18 ..9 r..
rs, 0020 0020 1~ .00- "' ~

f <>lds ,o ~· PA<;'_ "0~ ••s AeQu'"."
fun...s••_ f .... l_'um" 11 V$WR

YODEL RA"OS HGHT I'ftIC[

PV-l1010 ll(l10 13 S!oII \15

PROVE" DESIG" GO, ....... au, BA"O
VE RTICA..s- - -

V '60 lfiOll(l «120 23- "'" \15
,~ 106

V 80 80 «120 23 SA2 \15
1~ 10 6

VOO 00201 ~ '06 23' SAO~

f .....OUS GOTH..... OU"OS
2 Element.- J Bond . Comp'.'. S 109.~

C.......PTO..S.. ,PGOTH.. ... BE.. ...S
f ull S,,,, ComPIe'. t,om 5'l9 .~

DEAlER /IIOU/RIES '''' VI TE D
CAll OIl SE"O LAROE SA.SE fOR CAT-.

lOG snoppng~" V....""" .
ll!(lUSA 51 00~ 5!lOOf PO."PO

-... " 0.- Sr>owood UPS 0< f .-.q>t
CoOlOd F'" A<lCl~'" 5.alH 'a.

1415 First St• • Key West, FL 33040

To Order Call (714) 26S-S131-Free Shipping

GOTHAM
ANTENNAS

(305) 294·2033

WORKS ON ANY RADIO-MOBIL OR BASE

... Discount Ham Radio



Active-Filter Design Made Easy
Using this BASIC program, if you don't like the design,

then scrap it. A ll you lose is a few seconds.

B, f . Ta ylor W D-IHPC
912 R('a~e~ Street
/.JcksofJ MS J910-l

There have been many
articles o n act ive band"

pass filte rs in the e lectron
ics/a ma te ur pub lications ,
Most of the articles are

recipes, i.e.. if you wa nt my
performance, duplicate my
circu it. The rest have been
tutori al articles which are
mathematical in nature.t .e
There is a sect ion on mul 
tip le -feedback bandpass
(MFB) filter des ign in the
1979 AKKL l1amlho o/... .J and
there an- ill least two books

devoted to a ctive fil ter
design.cs

The equations used in de
signing the most co mmon
type of active bandpass fil 
ter -. the second -order, MFB
filter - can be so lved nearly
as easily as the name of the
filte r can be pronou nced .
The problem is that all of

the design pa rameters and
the component va lues are
interdependent . Changing
anyone can lead to changes
in ot he rs, whi ch leads to
more calculations.

This is just the sort of cal 
culat io n th at is ideall y su it
ed fo r computer evaluat ion,
The program desc ribed in

YORN ·;X .

Program lis ting.

10 ~.~ ... "flNI WA~<' JeAlll C
'0 P f l'l Je T P. ~ . TATI Ill' WI' 4HI r
10 ~'EI'I f OlI< s rCO NI' ORI'lk 11l li li Pl E F[[ [If1f1rt. flANDF'AS S FIlT£RS
10 0 PI - O
1<'9 REM 11'11 " 1 ~[CT ION 01 '1 IONS FIli lOW
'00 P RI N r 'TOll l< CtlO T[(S ,) ~'I A'> f OU OW","
"1 0 p~'INr " 1 ( '1100 5 1 1<1 , fn , ~. ~ ANfl C "
' ;' 0 f 'RINI . ', Cllunm I;, n, l ANn C"

"' J O PRI Nl " ,\ Cf100Sf: R I . F. fl MH' C '
;L 4 <) I 'R IN I ' ·1 ~' C A I r f RH ll 1l NCY flY CtlIlN I;lNG CAP Ar;ITORS'
2 ~,; 0 PRIN1 " ' ;l: AL E r ", r Ul lI, NC' IlY (,fl AW "N!) ~'ES I STORS '

;'M) ~ ' R INI' " <;COi l IMH' IlAlW F Of: CflMP ONfN I S '
"J" 1" R I NI '1 11 0 CflL f:lll fl fI ONS H II< "AS(:M'f'to !'l.F:CT I ONS '
cue INf'U r ' f N Fr R ItlE Ntl l'I"I R CUF:REsp n N n I NG ro YOUR r HOI C[ 'l l1
\00 IF ... I 1111'N 1 0 0 0
~ 1~ I F 1'1 ~ fHEN ~ooo

1 to I F 1'1 \ I HFN lOOO
Ill' If 1'1 4 TIlf 1'1 5000
3"~ r F 1'1 ~ THf'N 5300
'50 IF 1'1 6 I HEN 51-,00
~60 If 1'1 - 7 IH~N 6 0 0 v
\ 10 GOTO :OliO
Y"9 '< H I I' / ' ;IGN A FIl HR BY S F'fC I F YI N(J AL L COMPONEN TS
1000 INf"lH ' R I " ;1'"1 , " RJ " ,R ;I, "R5 " ~R ~" ' C' ; C
101 0 c-c en. /,
1 0 ;0 0 G~ .~; -'R~;/ RI

10JO Q=!ifW ( (R I . I<~,',t kH R5) /( 4* Rl-. R3 ) )
1040 F ~Q/ ( 6 , !B3 2 tR I * C tG )

10', 0 GOT O 4 0 0 0
1<'> 9 9 I>E I'I HE,SI GN '" F IL.T ER IIY SPFC I F Y I NG A/ L P flRA I1EIFRS AND C
2 000 INP U T " G" Hl , · . " ; r ,' o ' ; o, ' C" ; C
20 10 1I ~ 6 , 2A'::' -.F'

"020 C= C *" ...
"OJO RI ~O " W.G-' C )

~040 R5 - 2 _ \; 0"'1
" 0 50 R J-R I O R~/ (" -' O.0.R I -R5 )

'ceo rr 0 RJ THEN "R INT ' NOl[ ~ Nf'GA IIVr VALUE OF RJ '
"070 (JOTO " 0 0 0
2999 REM I,E SI6N 9' S P[ C I F Yi NG I NPU T IMP{ (JANf:£ . (hI' ANIl C
!OOO I NP UT ' R I "H<! , "O " ;rh ' r';f , ' C " C
JO I0 ~"6 . }B] 2tf

1020 C-Cta - 6
3030 G~ (l /( W l R l ' C)

1040 RS "'2 -.G -.R I
] 0 5 0 R]=R I -'R5/( 4.0.0.R I ~ R5)

~060 I F 0 Rl I HEN P R IN T ' Nn T[ - NE(JAI I V{ VALUE OF RJ "
~070 GOTO ..000
J 9 99 I>E M OlJlf'UT SEC II ON FOR AFlOVE S E(JI'IENTS
4 0 00 F'R I NT
'10 10 PRINT
..020 PRIN T ' F OR THI S DESIGN '
~O]O P RI NT ' R I " , R O 'OHI'IS '
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40"0
~?50

40 ...0
"070
~otJo

4(WO

41 0 0
4 11 0
41~'O

.\ I '0
H~O

41101>
11 7"
4 ! flO
",, 9 9 9
"l0 00
S()lO
-,O'2Q
')O JO
",0 .. 0
50~,O

5·,,,0
5:>99
',;100
~J I o
'01:'(1
' ;3 ;10
', 14 ,")
"; \. ,0
' ; V,O
~." '0.....,~
",.,n0
, ">10

'" 7 ro
" :F~

'", !C,O
~ l~f)

" ?~O

',"9<>
,',000
1,1\ H '

«-o
,<.{, ' ()

', 0 4 "
,<, " ',0

1-,1\1 "
,0 <)

'm"
",

",, "

F'k iNI " k J • ;RJ; " 0I1MS '
F'RINI ' R5 " ; RS ; " OHI'I~ "

C1 ~Ct I E 6
F'RINT -c ' ; q ; · I'I I CRO. ARArt<; ·

F'RI NT ". " ; F ;" HE RTZ'
P I'lIN T ' fJ ' I f)
PR un "... · ; G
P R ItH
P R III I
IN P,-'I ' I' D YOU WIS H TO CON I I NUE

'fl'· ·N·
'(:" - "y"
I F n YIf DIEN 9 9 9'1
I F "' ~Y 2' f lf EN : ' 0 0
GO lD 4 lJO
1<1' 1'1 S CAI f' FI'<F(lUENCY BY CIIANGING CAP AC I IO RS
I F RI 0 I HFN 5 030
P R INT ' [ flNNUT S CALE UNTI L VALUES ARE DETER I'11 NH"
(JOIO 200
HfP lJI " NE W FRHlUFNC' " , F O
C~C-'F /FO

1'_ 1'0
(JOT O 4000
REM S[AI . F P EOUE NC Y 9Y CHfl N6 1 N6 k ESI S TORS
IF RI ~O IHEN 5010
I!WIII " "f ~ rt'fOUENCY" ;1'0
I' - t , It' ()
~' I ~ fd -. u
1 ·~ l , ' I<H l'

I,,'C,; R~; n,

;" = ~ " O

;:;oll " 40l)()
f.'I::/1 sr.u F' I MPEDANCE or ALL COI1F'ONEN TS
It I'l l 0 l liE N ~0 10

H IF"Jl " t l [' W VALU E UF CAPAC! TUP " ; CO
I'-CI) -' I[ 6/C
c-rOflf ...
1<1 PI ,['
1'<1=1<111'
I< 5 - F 5 / fl
''OJlO 4000
RF 1'1 CA'Wr.!,F lI'Eril I rAI S Ff: TIONS
I IJPl'I ' ff' lW I1 AN'( c,Frl1Nl. ORI' F R sr r t l (lN'; ' ; N
I NP ( I ! '(I f'F I" 5 ECTIO W H I I , 'rd\ IN PIR fil l' lI ON";G I
~ ~' (F~ ~'(I ()(; (}l /N l 1 ) 1'f1l t f:l l l
1·' 1 ,~" t l ". ' . t 9 ' f ':\ l! *li ·1 '
W"' c .' , j " ,~, t. " : " " "". ,, A '

" ' SIIF I IJI' "''' I·P'
U I'"
Fl<l l' f "'I"";,,,, ".,E(IIIII'·; r ,) [ 11 OF II- 'I 'll
F R I N . " II I lro ll>l .) I' " H I
, I PINfI nGH,l'
FPHIl " Till " .. I" "I IHI <;)SHtI I S " b

r' F " "
',01') 41

""



this a rticle was written to
allow one to perform com
puter-aided des ign of sec
ond-order MFB filters ,

The ci rcu it d iagram of a n
MFB filter is shown in Fig, 1 .
The labe ling of the compo
nent s is the same as that
used in the program The
equations for performing
the design are listed in
Table 1. Most genera l-pur-

pose op amps can be used
in the filter.

This program has been
written in such a manner as
to be as ve rsa tile as possi 
ble . It sho uld be helpful to
t he pe rson wishing to de
sign a filter o f speci fied pa
rameters and equally use
ful to the person who
wishes to alter so me param
eter o r component va lue in

an existing MF B filte r de
sign Take note: There a re
intrinsic lim ita tions on the
Q , gai n, and center frequen
cy of MFB filters which are
not disc ussed in thi s arti cle .
The reader who is u nfam il 
iar wit h these li m itatio ns
shou ld consu lt o ne of the
references at the end of thi s
article.

The program has seven

possibi lities fo r design, as
follows:

1) Specify the va lues for
R1 , R3, and RS in Ohms and
C in uFo The program will
calcu late Q, C (t he pass
band gai n), and F (the cen
ter frequency, in Hz). This
segment is usefu l in check
ing the parameters of a fil
ter using t he values of the
ava ilable components.

Sample printout.

YUU~ CHOICE S ~RE ~S FOllOWS
I CH0 05£ RI. R3. RS A~h C
2 CHOOSE G . U. ~ ANP C
l CHOOS E R I . F. 0 ANI' r:
4 ~CAI F FRfUUrNCY IlY CHA~G I NG CAP AC I TORS
5 SC AL E FREQUENCY IlY CHANG I NG RES ISTORS
6 S CAL E HWEflANCE Of" COI'OPUHENT S
7 lOU CAlCULA llOHS FOR CAS CADE D S ECT IOHS
UHfR THF NUMllfR CORRHWONIl JNG TO TOUR CHO I CE " 1
RI? 68F3
"'.1" e , 3E.l
",~ ., 1 8 0£3

C" • 0 15

FOR TH I S lltS IGN
Ri a "'800 0 OH"S
R3 a 4300 OHM S
R~ 180000 OHM S
C- . O l ~ "ICROfARADS
r_ 393 .25 3 H[ R TZ
o · .j • .J3S7
r;.. 1 .32353

[10 YOU WISH TO CON TI NLII - Y OR N" Y
YOUR CHOICES ARE AS flJll ,UWS
1 CHOOSE RI . R3 . R5 ANI' C
2 CHOOSE G . O. f ANU C
3 CHOOSE RI . F . 0 AND C
.. SCALE FREQUE NCY IIY CHANGING CAPACI TORS
5 S CALE fR[OUENCY IlY CHANG I NG RE SI STORS
6 S CAL E I "f'[(tANCE OF CO"PONE NTS
7 [10 CAlCULATlOHS fOk ( ASCM ' ED SECT IO NS
[NIER THE NUI'IF!E R CORRf S ~' OND tNG m YOUR CHOICE ? a
n- 1 .33
r" 400
0 " 3 .0
C" .015

F OR THI S DESWN
R I _ 5 9832.5 OH"S
R1 ' 4 773 .68 OH"5
R~ ~ 1~91 ~5 OHI'I5
C_ .015 "I CROFARAUS
F " 400 HE RI Z
O ' j

G- 1 . 3 3

(l1J YUU Wi SH TO CONTI NUE - Y OR N" Y
YOUk CHO I CES ARE AS FOLLO"" 5
I CHOOS E RI. R J . R5 A~D C
2 CHOOSE G . O. F AN~ C
.l CHOOSE RI . f. 0 AN(' C
.. SCALE F Rt flUE NCY BY CHAN"IN6 CAPAC I 10RS
5 SCALE FRE OUENCY BY CHANGING RFSIS TORS
6 ~rALE I"PEItANC[ OF CO" I'(JNE NTS
7 UO CALeUI " fl ONS FOR CASCADHI S EC TI ONS
FNTH' IHE NUl'lflfR CORRESI'ONItIHG TO YOUR CHOICr " 3
"1 '1' ~OE]

(P ~l

I, "' 400
(;'1' .O l~;

E O.., ( H IS DfS I " '"
1<' 1 '.1'(100 OHf'tS
fn - 4849. N lJH" 5
R<;. 1~9 1~5 Ott..,.
(" .0 1 5 HI CRltE AI< A(I' ;
F " 40 0 HERI Z
U ]
f, 1 , 5 91 5 ':;

110 YOt.! WI ';H rn Cft NTI NUf Y OR W' Y
f(l ltl< CHO H TS " Rf AS FOI l nW5
I ( HOOS f 1<'1. R ], R5 ANIt C

2 (,!tOO'ire D. c , r AN(I r-
] CHOOS E ~'I. F . n ~NII c
.. S CAL E FR FOUFNCY I1Y nl~tJ<iINlj CAPACI T(l..,S
5 S CALE FREOUFNCY loY CHANt:'INr. I< F ~I STlIf."S

6 S CAL E H lP£ItANCl OF COI'OI-"ONENTS
7 DO CAL CULATIONS f OR CASCAI.E It S EC T IONS
ENTER I HE NlJHIIE" COI<RfSPONltlNG TO YOUR CHOICE ? 4
NEW FREOUENCY ? 600

fOR THI S DESIGN
1'<1 _ 5 0 0 0 0 fJ IlI1'~

In" 4 A~ 9, 77 fIIlH~i

1;:5_ 159155 OttHS
C.. ,01 MIC ROFAR AUS
F .. ",o0 HFR TZ
o~ :,
Gs 1 . 5 9 1 5 5

Ill' YOll ""I SH 1 0 (' OIITINtlE Y OR N ' Y
YO"R CHOICES ARf es FOI lOW' .
I CHOOS E RI. R3 . RS ANlt C
'. nmOSf G . flo f AND C
] CHn OSE R I · F. <:1 ,;,01[' ..

1 SC Al. F f l!HllIIN r; v F<Y [ftANI/IN h LA f 'ACllURS
" !';CAI.E FRnjlJFNCY IlY CHANG I NG RF S ISHIRii
6 S r.ALE I MPf ItANIT OF [nHPO NENl 5
7 no CALCULAT I ONS F Ol' CA ' ;r.AltEl' S f C T I ONS
ENHR I HE NU"" ER CORREspnN It I ~G TO YOl tl" CHOl l : I ? ~,

HIW FRFOUEN CY'" ROO

FOR THIS DESH;N
RI " ]750 0 OHI'OS
R J -' 16 3 7. 33 0 1ll'15
1'< 5 _ I 1 9.\66 OH" s
C.. . 01 HI CRUf AI-1AItS
F '* f100 HERT Z
0 ·" :1
Gn 1 . 5 <'> l " S

PO YOU ""I '>H TO CONTI NUl' - Y 1I~' ,.,.. l
YOUk CHOICES AI 'I AS FOllOWS
1 CHOOS E RI . R3 . R5 I'./'fl l C
:' CHOOS E G. a . F "'N D C
.j f:HOO SE RI . F. (I A/'f(l C
.. S CAL E FI<E' (lUf/'fCY ItY CHANGI/'fG f:APACIlORS
::; ~C ALtc H H.UUf.N t.; f ti l t.;" ANliU..G Rf 1> blORb
6 SCAI [ IM~'[I' ANCE OF CIJHPONEN TS
1 11 0 csrcm.o r roxs f OR CMiCAl'f [l SfCTl IlNS
[ NTfR I HE NUI'1 [lf R CORRESPlIND I NG ru YO( 11-1 c aor c e t 6
NEW VAL UE or CAI'(\CI TOR" . 0 2

fOil THI S [tE SI GN
R l r 1 8 J '50 OH"S
RJ I H18 . 67 OH"S
RS~ '39683 0"1'15
C_ .02 i'HCROF ,'RA US
f HQt) HH11l

" "G 1.~',91 ~~

nu HIli lJl:>H TO CONTI NUE Y OR N"" Y
YOll R CHO I US ARE AS FOL LO WS
1 CHOOS E RI . RJ . R5 ANfI C
2 CHOOS E G. O. F AND C
1 CHOOSE R\. F . 0 AND C
.. SCAt E fRE~UENCY BY CH~NGING CAPACITORS
5 SC AL E FREOUENCY BY CHANGING RE SI STORS
6 SC AI E I MPEDA NCE OF COHPONENT S
7 [to CALCULATI ONS FOR CASCADE D S E C T I ONS
E NTER THE NUl'lf<f:R CIJRRESl 'ONU ING TO YOUR CHO ICr" 7
HOW MANY SECONU ORnE R S£CTIONS"" 4
n PLR fW CTI IlN" :l
l iMN PE R S ECIIl.IN? L ~; 9

fill': " '~ 'CTI ONS EACH IJF (I " ]

r HE TO TAL II I » 6.89 688
l HE G"' IN IJF TH! S YS 1 E H I S 6.39129
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Fig. 1. Schematic o f a second-order, multiple-feedback bend
pass fi lter. The notation is the same as tha t of the program.

Rl- a
- 2"FGC

R3 = a
2"FC(2Ql - G)

R5 =-..Q...
..cF

Tab le 1.

2) Spec if y the val ues of
G. F. Q, a nd C. The program
will calc ulate the va lues of
R1 . R3, a nd RS. Sinc e resis
tors are usually more read 
il y available than capac
itors, this portion sho uld be
useful when the gain, G.
and center f requency are
critic al to the proper opera 
t ion of the dev ice.

3) Spec ify the va lues of
R1, Q , F, and C. This seg-

"

ment is useful if one is t rv
ing to achieve a certa in in
put impedance and the gai n
is not too criti cal.

4) This sect ion al lows one
to change the center f re
quency of a previously de
signed filter by changing the
value of the capa citors.

5) In this segme nt. one
ca n c hange the center fre 
q ue nc y by c ha nging the
va lue of the re sistors,

6) Th is segment sca les
the impedance of the com
ponents in a n MFB filte r
while retaining the sa me F,
Q, and G. One chooses the
new va lue for the capaci 
tors a nd the program cal 
c u la tes the va lues of the
re sistors to mai nta in t he
same Q. F, and G. This is a

useful featu re if the desi red
va lues of C a re not avail 
able and substitutes must
be used .

7) Th is sec t io n a llows one
to predict the net Q a nd G
of cascaded iden tical MFB
se ct io ns. For exa mple, three
sect ions each of gain 2.0
and Q = 1.0 yield a net gain
of 8 .0 and a net Q of 1 .96.
Thus. t here is a law of di 
m inishin g ret urn s fo r the Q
of cascaded sec tio ns. An
unre al isti c calc u latio n
shows that 120 c asca de d
se c t io ns e ac h of Q=20
would yield a ne t Q of 26.3 !

The program has been
written so tha t o nly the de
sired sec tions nee d be en
tered into the com puter, in
c ase a mass-storage dev ice
is not ava ila b le. The pro
gra m sho uld run with no dif 
fic ulty on any computer in
wh ich the BASIC has both
float ing-point a rit hmetic
and st ring va riables, Only
minor mod if ica t ion wou ld
be ne eded to run th e pro
gra m o n a mach ine tha t

does not have st ring van
abies . This program ha s
been run successfully o n a n
8K Pet.

To il lu strate the use of
the program, a sa mple print
o ut has been included. It
should be me ntioned tha t
several of the com puter
generated designs we re
built o n a breadboard and
that the measured perfor
mance agreed very well with
the theoret ica lly predicted
performance. •

References
1. " Design Your Own Acuve Fil
lers," H . M . Berlin, 0 5T, June,
1977.
2. " Ac tive Bandpass Fillers,"
T. A. Conboy, Ham Radio , oe
cember, 1977.
3. The Radio Amateur's Hand·
book, Fifty-sixth ed ition, Amer
ican Radio Relay League. New
ington CT.
4 . The Active Filter Coo kbook ,
*21168 , Howard W. Sams, In
dianapoli s IN, 1975.
5. Design o f Active Filters, With
Experim ents , H. M. Ber lin ,
*21359, Howard W. Sams, In
d ianapoli s IN, 1978.
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"Built In Te.t
FuncUo....

• Complete T imer
Functlo ...o

• Work. with any
t)'~ r adio.

599.00 assembled
boa r d

• •

• •
I .-:--

PORTAPEATER--E""

/.--- - --- - - -
o' ff • 0

PORTAPEATER6>
MIOOA

INSTANT REPEATER
ANY BAND ANY MODE

·An In . t ant
Repe.ter

·VOX ee coa
o~r.tlon

• 4Ch.nnel P ROM
CW I Der

·250,",olt
. . ltch lng
ca pa b ilit y

5179.00 a s s e mbled
unit

(Fully tested, programmed, assembled)

W -S ENGINEERING P .O. BOX 58. PINE HILL. N.J. 08021
(20 1-8 5 2 -0 2 6 9 )

i &- . ~.

PRETUNED . COM PLETEL Y ASSEMBLED. ~OR A LL M AII.Ll:> .. M UL>£.LS or AMATEUR
O N L Y ONE NEAT S M A L L A NTENNA ~OR TR ANSCEIVERS· TRANSMITTER S ·GUAR-
UP TO 1 BANDSI E~CELLENT ~OR CO N · ANTEED ~OR 2000 WATTS S S B 10 00
GESTED HOUSING AREAS · APARTMENT S ~ WATTS CWoINPUT ~OR NOViCE ANO AL L
LIGHT _ S TRO N G · ALMOST INV ISIBLE' · te CLASS AMATEURSl IMPROVED DESIGN I

COM PL ET E AS SHOWN ... lI;h 90 ". RG5BU-52._ 'u-'. , n d PL259 conn",,_, Ineuloolo.., 3011.
300 ' ••' ""uon . nd ._ c co nn.c'''' ...... _ In ' ghtnlng _ • ••• Ic dlllcJ'lMlle •
......ded Ieel, 11"001, ..._ lR~6R. J O<I Juo' e...ltch 'o .....d d I ... ncden' " OO Id_.
"" n _ -tInt .nd recloYln" LowSW R 0• ..- .. ",,<>de · T-.~ NOT NEEDED! c... ... _ _ ..
.... ..,.., Y. - cIOJI... .... o'tIeI. on t= .'0pI .... .....-- _ .T he ON LY ANTENNA YOU WILL EVEA NEED
~OR ALL DESIRED B ANDS _WITH ANY TRANS CEIVER . NEW. EXCLUSIVEI NO SAlUNS NEEDED!

e0-40·20·15_I0-6 ....... _ 2 ..." ••• 104 It_ with 90 ft. RG56U · CO....ec.or .Model 9988UC • .. $89 .95
4 0·2 0·1 15·.0 ....te. _ 2 ··· 154 r. . ...kh 90 ft. AG5 BU · cO.....c.O' • M odol .000BUC .. •. $ 88,95
20_115· .0 ",.te' _ 2 __ 26lt. wtlh 9 0 II. RG i56U • CO..noc t or • M od oll00TSUC $ 61.95
SEND ~ULL PRICE ~OR POSTPAID INS URED. DEL. IN USA. {C.n.d•• $5.00 . ..... I... po5t.y o • cl ... ic.l _
<:U"Oml .tc) or ord.r u'''g VISA • M A S TER CARD . A MER. EXPRESS. GI.. number .ncl n. do••.
Ph '.3 0 6.2 36_5333 gAM · 6PM ....e~ d.y. . W. ohIp Ir1 2-3 d.y•. AL L PRICES M AY INCREASE ..
S AVE· ORDER NOWl All . me...... IIU..-.n•••d I ... ly..., 10 dey ",o"U ....,......Ill .......ned ... new con,lIlIoni
M . de In USA. ~REE IN~O AVAILABLE ONLY ~ROM

WESTERN ELE CTRONICS 0etI1. A7·1 l'ie...ner. N.br..... 66~1 ....80

GO FOX·TANGO-TO BE SUREf
ClI"der by Mail ot Telephone.
-"UTHOR1ZEO EUROPEAN AGENTS
Scand_ MlCROTEC (Norway)

Qthe<. INGOIMPEll {Weal Germany.

FOX TANGO CORPORATION
Bo x 159 448 , W Palm Beac h. FL 33406

Phone (3051683·9587 ... 323

The most cost-effective way to improve the selectivity
of any receiver - old Of new - is to improve its tF fi"ering.
A Fox-Tango Cascading Kit puts a high-quali ty steep
sided a-cere ntter in series with your present til ter(s),
both sse and CWoThe result is narrower Bandwidth
and better Shape Factor. both 01 which dramatically
reduce adJ8Cent charYlel OAM - a recesew In loday's
crowded bands.

CONSIDER THESE KIT FEATURES
• Easy instal lation - 30 monute avef&ge
• No drilling . swilChino. alignment.
• 16 poles 01 lilletlOQ y>eld

Filter Shape Fac lot as high as 1.19.
Ultimate AejectlOn better than lOOdB.
Works wonders on SSB: improves CWo

• Compensates lor Filter insertion loss
• Complete instruction s. Clear diagrams.
• No AX audio impairrnoo!. TX unattectec
• Includes filter and all needed parts
• fits all models of SerieS - any letter.
• All fi"ets &pole - Guaranleed One Year.

SPECIFY KIT WANTfD WHEN ORDERING
YAE$U FT101 $75; FT1 01ZD $70; FT107 $75;
FT901 /2 $65; FR101 S5Slfmeron!y}.KENWOOD
TSS20IRS99 $70; T$820$70; TS83O/RB20S150
(Two Fllle,.). HEATH Sel04A $60.

Shipping $3 (Air $5) . FL Sales Tax 50/.

In addition to the above. FOX·TANGO stocks a Wide
hne 01 $55 SSB, CWoand AM a-poie nnees lor vaeso.
Kenwood. Drake R4C and 7·lone. and Heathkit Also .
special htters made 10 otcler. Send specs lot quote,

FILTER CASCADING
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$89.95

• Frequency accuracy, %.1 Hz maximum - 40· C to + 85· C
• Frequenc ies to 250 Hz available on special order.
• Continuou s tone

• Frequency accuracy, %1 Hz maximum - 4Q·C to + 85· C
• Tone leng th approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

8 UASTTONE S:
1600 1850 2150 24()()
1650 1900 2200 2..50
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH ·TONES:
697 1209
770 1336
852 1477
9oC 1 1633

TE·12PA

67.0XZ 85." VA 103.51A 127.33A 156.7 5A 192.87A
71.9XA 88.5 Y8 107.21 8 131 .838 162258 203.5 M1
7.. ... WA 91.5ZZ 110.92Z 136.5 "Z 167.96Z
77.0XB 9oC.8ZA 11" ,82A 1"' .34A 113.86A
79.7SP 97."Z8 118.828 1046.2"8 179.9 68
82.5 YZ 100.01 Z 123.03Z 15U 5Z 186.2 7Z

TEST-TONES:
600

1000
1600
2175
2805

TE·12PB

~"

I' "IfCOMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, Californ ia 92667
(BOO) 854.Q547/Californla: (114) 998-3021

-
~- • ,

~ ~ § - -
i - , I, - -- - -,-•..l=

, , : ', ...... ,--

Stuck with a problem?
OurTE·12P Encoder might be j usl l he solution to pull

you out of a sticky situation. Need a different CTCSS
tone for each channel ln a multi-channel Public Safety
System? How about customer access to multiple re
peater sites on the same channel? Or use It to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver
sati le test equipment. Any of the cress tones may be
accessed with the TE·12PA, any of the audible frequen
cies with the TE·12PB. Just set a dip switch, no test
equipment Is required. As usual, we're a stickler for
1day delivery with a lull 1 year warranty.

• Output level flat to with in 1.Sdb over entire range selected.
• Immune to RF.
• Powered by 6-30vdc, unregulated at 8 rna.
• l ow impedance, low d istort ion, adjustable s inewave output,

5v peak-to-peak.
• Instant s tart-up.



SPECTRUM
Export Orders Welcomed

____1055 W. GERMANTOWN PK., DEPT S1

NOW LOCATED IN bUR NEW LARGER PLANT!

THANKS FOR YOUR 8 + YEARS OF SUPPORT!
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, ,,.•••'. Proleu_ a ' HComme tc: '. ' G"da M

U", ' s- o.s,,,"~ '0' E.f' ..... {". ltOlltn'''''' f - JO 10 .. 60· Cl
All equ ipment assembled & tested. For 2M, 220 MHz & 450 MHz!

C.II. or
Send lor
Dat. SIIH'S'

TTC100 Touchton.

SCT410 XMTR. ASSY.

SCTll0 Transmitter Anembly
• SCT 110 mounlotd ,n s '" "lded " ou,mq
• Sem" . s used o n SCR1000
• Complet"'Ya ss mbld \/I IF.T. caps , S0239 conn
• 10, 30, oo 75 WI ..n,!

SCT410 UHF TTl nsmltter Bd. or Any.
• $Im,I., /0 SClI 10. /0 W/S nom
• Ave ' l wi Of 0010 0$.1 ' Super I1Ig1l S le llrlilty

Cry . l a l a u JO_ n
• BA·40 4OW. UI1 F AMP. Bo." HEAT S INK.

SCT110 VHF Xm tr/E..ener Board
. 7 Of 10 Wt s Oulpul 100"'" Out y C y<: l,, ·
. ' n " n ,l., IISWR p.ool

• To.... FM 'Of " . c a " d 'o q ua" Iy
e oe..g n"d . p.,c,I'c a n, IOf comonuous 'pu s.. ,

. 'c" V"ry lo w ,n "00"'1" no,s" "
. Sp uroo us ,70 oe H. , mo n ,c . -60 ca
a W,I" .~% . ' a l,
. 8 ...·10 30 WI. Amp boaf'll' H..I Sink. 3 sec . L P

F,U... $. 'el 1'00' :sensor. BA1S 1S Wl unil e llO
. . .. I.bIe.

PCB·1 Xmtr. Power Control BOIird
• Foo SCTl 10 00 SCT. ,o E_c n",s
• II.~ 8 . 10 CQnI'oI Pw.- Oul
• Swllc n .bIe H,. l OW. oo MeO Pwr out. IOUlI'y 01

. emo•.,I, Adj. .....Is

• 3 dig,t ON. 3 d ig ,! a FF control 0 1 a s ing l" , ,,pea le ,
lunc ltOfl . 0 ' (OpltOfl.l) 2 funello ns (2 d 'g'" a NIOFF
e~h)

• Can be used 10 puU In a rela y,I' fQge' Iag'c . .,'c.
• Typ+Ully used 100 Rpl'" O NIOFF. HIlla Pw,

O NIOFF, Palc fl lnll 'PIIlReset . ere .
• Slab l" anl, -Ialsmg des 'gn 55 hm" on aCces s
• Fo , add ' i ' unc l 'On(s ), add a "Piill,.1 1TC " tDa ' d

CORP.

Fl·6

CTC100 Rptr. COR TlmerlControl Bd.

Repeet..T_" Control Bd• .- For SCR10001"OOO
" CTCt(O'1025O only
TAA·I * COUf1M, T_l llpeo'" 1000f'Il
• Puts OUI a lone t>eep iIIP > I sec a ft... Rx s'g

(I.ooa-tllus a llow'ng 10.... tOf b<...~ e's

• R"wIS T a T' lte< "'beep"
TMR·1 ..K..-c"" Kill..... or ..Tl.... 0tJ1 Willmlng
TOM" lid ,
. Fo r a ... 0 ' a boY" 2 ' u ncl ,o ns ~
• "'",,,,c llu n k,, , K' "e r"' p 'OY'd"S iIIdl dela y (0 10

sec.l to' m" ,,1 , p rr e eeau "' ulo ·A"." , I I and 0 1 ~~.
000 ;.,.. .

• T a Wa,n lng Tone poOy,de. e!art.ng · ' '' . fble
lone" e po 10 sec. Deloo., " I" ' ''' out "

Fl·6 Rcvr. Front·End Preseleclor

• Complel . !IoOIod still' . conlrol ' 01 Ill" COR. "Hillng""
T'...... . ..T'''''Oul- T,...... TX Sl'>ulOOw"'F1......I, • •c

• Inc l...,.s InpIJ13 $. OulpIJt3 roe PiII....., conlfolS $. la mps

. 6 Hi a R"onalOtlo • •11'1 Lo- Noiw T,ansiSlor Amp 12M 01
220 MHl l.

• Ptoo~. 1.............:1. , ..-..:Ioon 01 "oul·o l tla""" ''liIna l.
. Iout lhe u,ua l lon ' C .." 0""" 04' .. ~Pd '''~l .. .." 0 1 '''' ll''
" . pe ns ,y" ca.. ,y f,n" , .

• E>lI"m,,'Y !>elplu l at s" es w,1n m any n" .. ' lly VHF ', ..n"m ,1
e ' s 10 h llef ouf 1!>eM' 'ou t 0 1 Dano:l "'llnals

PRM200 Pow... Supply Flltar
CapiRegulatorlMetering BOIird

• AI uMod In "'" SCfU OOO e. m e ln paf1 01
13 8VlJC,8A Pwo. SC>Iy
' IncluOM 1• .000 ..F Flit.. <:.p. Reg IC end Dnver

Trani .• VII 101. 1.. ""unll and eel f)OIl

a Requ""$ Xlm •., B•. ROl'C t. Pass T<.IH...a l Smk. lap·
I,onai M"I", ), tm complele supply

PSM·1 Repeatar Power Supply Mod Kit
. Fo , s e R· t OOO 0 ' SCR.~

~. Replecn a.,(onglon Pa.. T, - lor ,mPf'O"d

"e~ ....Of/,ry
~ . Incl__ O... voIt ege ·'O'OwbI. "" ""'1·

~n e '«;u 't

• Compl~l" • rt. w'aS".".,b1e<l PC bOoJr d 519 !>O
• 5 3 !>O s ,u pPln91" a ndlong

INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! .... 66

Norristown, PA 19401 • (2151631 ·1710

'OM ALSO
AVAILABLE

'OM ALSO
AVAILABLE

COItfItfIJN'CAT'ONS

SCR200 &
SCR 450
BOARD

SCR200 Recelv.r A••• mbly
• SCIII20Qmoun'ed In ''''''Ided hou ' l"ll
_ Comple' e ly esmDld " tes'ed, ..!F .T. c eps ,

50239 conn
• As used ,n me SCR1000. Rea<lv to " rop ,nto va,,'

s ys t"m' H'qf1 RKomm"nd"d '

SCR200 VHF RKal"., Board
I ro,e'" H_ Ad-eftCN Gnio'"
. , Pote F ron . End FUr .. w ide llynam,c;

,enge_r8CIl>CIS 0'4'_. SPuna"" Ra-sp &
IMs'

l $enS OJ "VIl2dB St NAO t 111
l SeI eee e :t 65 KHz ·130<18 e :t JOK Hl.18

Poll Crystl l .. 4 Pole C. f, mle F it ' s
, 'S Meter,' Oo iiC, im ,natof " Deyiation MI' _ OUI 

PtllS'
_ h e • ...:l1O qUI " l y' FU I it<luelch! wlO OOlY.>%
er,,,. L r 'Su,...$Ilerp ·· /F Fit' " SO , •• ,/!

-Also available in 19" Rack Mount
SCR450 UHF Receiver Bd. or Assy.

RPCM Bo. rd
. l.I'Md wlSCA P flo,o,O to poovoOe " ~'$e PiII ICI'I '"

iIIno lilln<l Lone Co n lro' 0 ' Aep,.,..l ,."

• Incl udes fillno lone ;I" SW"' '' ''" C"cu ' II ,

• p , ,,,,,o.s ell lUI ,le I "top" el'l fu nc t 'ons
• Secu'. 3 OIg ll Accna; 1 Au> On·OII ' unct'o n .
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The Cornerstone of Equipment
Failure: Heat Damage

The proper heat sink will preserve transistors. Learn how to keep
your circuitry from resembling a core meltdown.

Fig. 1. Heat transfer from a transistor: (a) from chip fa case
b y ra d iat ion; (b) from chip to case by conduct ion; (c) from
case to air by ccn vecncn.
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fe rred to the case distrib
utes itself throughout the
case by cond uc tion and,
then, is transferred to the
surrounding a ir by convec
tion (c). If a hea t sink is at
tached to the transistor,
heat is transfe rred from the
tra nsis to r case to t he heat
sink by conduc tion a nd to
the su rrounding a ir by con
vection. Also, it is radia ted
from the case a nd hea t sink
to objects nea rby.

However. the amount of
heat transferred by radia
tion is a small percentage of
the hea t transferred by con
vection . Fo r this reason. the
heat transfe r equat ions typ
ica lly used in hea t-sink se
lect ion ca lcu late on ly the
heat tra nsfe rred by natural
convect ion. Si milar ly, the
heat t ransfe rred by rad ia
tion from the ch ip to the
case does not rece ive spe
cial attention in the ca lcu
lations. And despite the in
a c c u ra c y . conven i e nc e
makes us think of heat as
flowing. These simplifica
tions ease the a na lysis pro
cess.

Not a ll heat generated in
the tra ns istor is transfe rred
to the a ir. Each segme nt of

wave. The hea t transmitted
from the sun through the
vacuum of space to the
Earth is a n example of rad i
at ion .

Heat is transferred by
conduc tion when two ob
jec ts a re in contact. A sol 
deri ng iron melts so lder by
co nd uc tion,

Hea t is transferred by
convection when a fluid
med ium. suc h as ai r, moves
ac ross the su rface of an ob
jec t. The ai r drawn through
the radiator of you r auto
mobile cools the radiator
by convection. W hen air is
blown across an object. it is
ca lled forced convect ion.
But. the air surro unding a
wa rm object will rise . ca us
ing coo ler air to re place it
without t he a id of a fa n.
Whe n ai r is a llowed to c ir
cu late by heating, it is
ca ll ed natu ral convection .

Hea t is transferred from
semiconductor devices by
all three mechanisms, as il
lustrated by the tran sistor
in Fig. 1 . It is rad iated from
the tra nsistor ch ip to the
case (a) and is conducted to
the case whe re the sub
strate a nd case a re in con
tact (b). The hea t tra ns-

The Review

" Hea t tran sfe r" is more
accura te in describing the
remova l of heat than "heat
flow ," The word "flow" lim
its the possibilit ies we asso
ciate with the phenomenon
to a single act ion- such as
wate r flowing. Hea t is trans
ferred by three me cha
nism s,

It is t ransferred by radia
tion as a n e lect romagne t ic

plain s how to ca lcula te the
temperature inside a semi
co nductor co mponent. pro
v ides an exam ple of heat
sink se lect ion, and contrib
utes some hints for inter
preti ng semiconductor and
heat-sink thermal spec ifica
tions .

,.,

Heat is a haz ard to all
elec t ronic s proje cts.

Many electronics enthusi
asts have experienced the
displeasure of watching a
prized project destroy itself
with heat. Understanding
heat transfer and heat-sink
se lect ion is necessary to
avoid th is hazard .

This a rticle ex pla ins the
fundamentals of heat-sink
selec t ion. wh ich are easy to
understa nd and apply. It
begins with a review of the
ways heat is tran sferred, ex-

Kenneth H Sholmburget

1413 GI~ale
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Fig. 2. Thermal circuit for a
semiconductor.

•

• •

'"

Fig. 5. Thermal circuit for
the example with a heat
sink.

these are substi tu ted for
eCA. the equation for the
se m i co n d u c t o r j unction
temperature becomes TI =
(SIC + scs + SSA)P + T" .
A heat sink is selec ted o n
the ba sis of it s 6 SA. whi ch
charac terizes its abil ity to
transfer heat into the sur
ro unding air. To determ ine
the largest va lue of SSA tha t
w ill mainta in a safe sem i
conductor temperature. the
equation is solved for SSA
This yie lds the foll owing
equation: s SA=[(TJ-TAlIP]
- (6 )( + 6CS)·

An Example

Sup pose you are design
ing an audio amp lif ier . You
have est im ated the power
d issipation of the o utpu t
tran sistor at 2 Watts. Hav
ing selec ted a t ransistor.
you d etermine the rel evant
parameters from the tran
sisto r data sheet. These pa
rameters are the maximum
allow ab le power d issipa
tion (Pma.), the m aximum
operat ing junct ion temper
ature (TLma.). the ju nction
to-ca se thermal resistance
(sJC)' and the junc t ion-to
ambient thermal resistance
(S,A) . The values you found
are l isted below.
Pma• = 10 W atts
TI .ma.=1500 C
SJC = 12.5° CfW
6JA= 65° C/W

Al so, you note that the
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Fig. 4. Thermal circuit for
the example without a heat
sink.
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Fig. 3. Thermal circuit for a
semiconductor with a heat
sink.

in the ana lysis. do not in
clude th is so urce.

A resisto r represents the
thermal resistance of eac h
segment along the path be
tween the semiconductor
junc tion and the amb ient .
Each segment ca n be identi
f ied by the letters co mpris
ing its subscripts. Beginning
at the junct ion. these are l C
for junct ion-to-case and CA
for case-to-ambient.

The thermal analogy fo r
Ki rchoff's Voltage law says
t hat the temperature of a
se m i c o n d u c t o r c hi p i s
equal to the sum of the tem
peratu re drops around the
remainder of the circ u it.
Thi s is exp ressed by the
eq ua t ion T/ = TIC + TCA +
TA. where TI is the semicon
ductor c hip temperature.
T,C is the tem perature d rop
across s,c. TCA is the tem
perature d rop across SCA.
and TA is the ambient tem
perature. The va lues o f TJC
and TCA can be calculated
from the thermal equiva
len t of Ohm's law. Substi
tut ing these in to the above
equat io n. the junct ion tem
perature eq uat io n becomes
T, = (6 JC + 8CA) P + TA·

M any times. a manufac
ture r spec ifies a va lue for
e /A, whi ch is the thermal re
sistance be tween the junc
tion and the ambient. SIA is
equal to the sum of SJC and
SeA and may be used in the
preceding eq uation instead .

A thermal c ircuit which
includes the therma l resis
tan ces associa ted with a
heat sink is i llustra ted in
Fig. 3. The case-to-ambient
resistance. 8 CA. has been re
p la ced by two resistances,
the case-to-s ink resistance.
s cs. and the sink-to-am bi
ent resistance. SSA. When

•-=- Ta

• •'u
'.

• •

"

power d issipated by the
device. The thermal anal
ogy carries th is into the
elec t rical thermal model by
making power, ident ified
by a capital " P," equal to
hea t. (Some ti mes the
lowercase "q" is used to
represent power because
thi s symbol is used for heat
in phvsics .I

The Calculations

Our goal is twofold . First,
we must determine the tem
perature o f the sem ico n
ductor chip. If th is tempera
ture exceeds a safe value,
we m ust determ ine the ther
mal specifica tion s fo r a
heat sink which will provide
ad eq u at e tra nsfer awa y
from the transistor. Using
the electri cal therma l anal
ogy. t he calcu la t io ns in
volved in both tasks are
sim ilar to electric c irc u it
calcu lat io ns.

A diagram for the ther
mal circu it of a t ransisto r is
illustrated in Fig. 2. The
unique feature of this dia
gram is the voltage source
labeled TA. This add it ion
does not alter the validity
of the model. The pro per
ties of t he theoretica lly per
fect current source (labe led
P) do not allow current to
flow backward through it.
Since it is the o nly source of
current in the circuit. the
current f lowing through the
c i r c u i t e q u a ls P. The
voltage sou rce is simply a
way of repre sent ing the
temperature of the su r
rounding air (c alled the am
b ient temperature). It is con
venient to include it so that
the ambient temperatu re
appears in Ki rchoff's volt
age eq uat ions for the cir
cuit. Some people. choos
ing to ac count for TA later

the path between the chip
and the air resists heat flow
in a manner sim ilar to a re
sisto r resist ing cu rrent flow.
The heat retained in the
t ransistor because of th is
impedance causes the tem
perature of the ch ip to rise.
O ur goal is to determine the
temperature o f the transis
tor ch ip. The chances of it s
dest ruct ion then can be
eva luated.

The Fundamentals

In clas si cal physi c s.
equat ions have been devel
oped for ca lcu lating the
am ount of heat transferred;
they are not co mplicated.
However. their so lut ion de
pends u po n parameters
which are difficult to eva l
uate in practice. For th is
reason. engineers have de
vised equations which do
not use these parameters.
but which make heat flow
analogous to electric cur
rent f low. In thi s ana logy, a
heat so urce is ana logous to
a current source. thermal
resistance to electrical re
sistance, and tempera ture
to vo ltage. The equat ion re
lating them is like O hm's
l aw and says that the differ
ence in temperature (volt
age drop) across a thermal
resistance is equal to the
thermal resistance multi
plied b y the heat (current)
flo wing through the resis
tance. Thi s thermal equiva
lent to O hm 's law is ex
pressed by the eq uat ion T
= sP.

The symbol e, with sub
scr ip ts to indicate the cir
cui t connections. common
ly represen ts thermal resis
tance. For example, SJC is
the thermal resistance be
tween the t ransistor chip
and its case. (The cap ital
" I". fo r junction, is used
w ide ly to rep resent the
sourc e o f heat in sem icon
d uctor com ponents .) ver
ues of thermal resistance
for sem iconductor com po-
nents and heat sinks are us
ually obtained from thei r
respect ive spec i f ic at io ns.
In an elect ronic co m po-
nent . heat originates as
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Fig. 6. Semiconductor thermal specifications and parameters.

Metal-to-Metal Insulated

Case
Style Dr, Lubricated Dr, Lubricated

TQ.3 0.5 0.1 1.3 0.36
ro-se 1.5 0.5 2.3 o.s
TQ.<l3 0.1
TD-o. 0.1
r0-126 2.0 1.3 4.3 3.3
r0-127 1.6 0.6 2.6 1.6
TO-202 1.3 o.s 4.6 2.0
10 -220 1.2 1.0 3.4 1.6

Table 1. Case-to-sink thermal resistance in °C/W.
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transistor is in a TO-202
(plas t ic) case. In add ition to
these spec ified parameters,
you have ascerta ined that
the temperature of t he a ir
surro und ing the transisto r
wil l no t exceed 150 0 F
(65.6° C). Good design prac
tice suggests tha t you use a
va lue between 10 and 20
percent greater than your
e stimated value for this
temperature, as a safe ty
fa ctor , whi ch yo u have
done. (A diagram o f the
thermal c ircuit is shown in
Fig. 4 )

Because your first co n
cern is whet her your transis
to r needs a hea t sink, you
use the va lue specified fo r

a,A to ca lculate TI as fol
lows:
TJ - (a l")p + T"
TI = (65)2 + 65.6
TJ = 195,6° C
The ca lcula ted va lue of TJ
is greater than t he spec ified
ma ximum o pe rating junc
tion temperatu re (Tl.m,n) by
45 6° C.

The next step is to de ter
mine the thermal res istance
required of the heat sink.
Thi s is acco m plished by
so lving the equation tor aSA
aft e r substituting the value
of TJ.m.n for TJ. However,
the va lue of o ne other pa
ra me ter , the case-to-sink
t her mal res ista nce , acs,
must be determined befo re

th is equation can be solved .
ecs depends upon the
met hod used to mount the
tran sistor . It usua lly is pro
vided in a ta ble by hea t-sink
ma nufacturers a nd, occa
s io na lly, se m ico ndu cto r
manuf acturers. Table 1 li sts
va lues of 6 CS for some com
mon transisto r case types
and mounting methods.

After obta ining a value
of 480 C/W for acs. the
completed thermal dia 
gram is shown in Fig . 5 as..,
is ca lculated as fol lows:
as, = [(150 - 656V21 -

(1 2.5 + 48)
as" = 24.9° erw

A heat sink wit h a ther
mal resistance of 24.9° C/W
o r less wil l provide ade
quate hea t transfer. A num
ber of sma ll. inexpensive
heat sinks with a as" of 20°
C/W for the To-202 case
style a re available . You sim
ply se lec t one which meets
you r mounting re q u ire 
ments .

The Semiconductor Specs

Except fo r saying tha t
they a re fo und in the manu-

facturers' data sheets, de
tail s of how the va lues fo r
thermal res ist ances a re ob
tained have not been dis
cussed . Yet determining
these values from the speci
f ic ations so meti mes re
q uires skill. Familia rity with
the types of data most like
ly to appear in the data
shee t is necessary to suc
cess . With the a id of the
data sheet a ppea ring in Fig
6, thi s data and its interpre
tation are described in the
following paragraphs.

The data sheet in Fig. 6
was chosen to illustrate
common methods of speci
fying semicond uc tor ther
mal specifications fo r two
reasons Fi rst, all of the spec
ificat ions are labeled clear
ly and are arranged into
a single, log ical area of the
spec ific a tion. This is not
true of all semiconductor
data sheets. Often. thermal
specifica tions, particularly
for line a r integrated cir
cuits, a re placed in notes.
(The enti re data sheet
sho uld be read before con
c ludi ng t hat they have been



Fig. 7. Transistor power derating curve.

o mitted.) The second rea
so n for selec t ing the data
sheet show n in Fig. 6 was
that it conta ined al l o f the
d ata rel ating to thermal
spec i f ic a t io n. A t y p i ca l
da ta sheet w ill p rov ide only
a port ion.

Therm al resi stanc e is
spec ified by di rect speci fi
ca tion, by derating, and by
t herma l-re l ated p aram e
ters. A m an ufacturer uses
direct spec if ica t io n when
he tabu la tes thermal resis
tance in d ata sheets. The
designer sim p ly inserts the
specif ied va lues into his
therm al equations. Items 4
and 5 of Fig. 6 illust rate d i
rect spec i ficatio ns.

A derati ng speci fies how
q ui ckl y the m aximum pow
er dissipat ion must be de
creased as the case o r am bi
ent temperature increases.
A derat ing m ay be gi ven by
sta tem ent (illus t ra ted by
item s 1 and 2) or by curve
(il lust rated by item 6). A nu
meri c val ue for thermal re
sistance is needed for the
therm al analysis. The tech
nique for determin ing a
number f rom th is k ind o f
speci fication is more easily
expla ined using an exam
ple.

The derati ng (item 1) ind i
ca tes that the 2N6034 has a
m ax im um power dissipa
t ion o f 40 W atts at a case
tem perature o f 25° C. It
a lso ind ica tes that thi s
should be derated at 0 .32
W /oC above 25° C. The de
rating is assumed to be lin
ea r above the spec if ied tem 
perature unless otherwi se
speci f ied, This means that
fo r every degree increa se in
case temperature, the dissi
pated power m ust be de
creased by 0 .32 W atts ,

An exam ination o f the
elect r ica l therma l m odel in
Fig 2 causes us to conclude
that the power has to be de
creased because junction
to-case thermal resistance
is limiting heat f low from
t he devi ce. Furtherm ore,
the ra te at which the power
m ust be decrea sed as the
tem perature increases is re
lated to the valu e o f thi s
therm al resistance. Actual-

lv, the rate o f derating is the
rec iproca l o f the thermal re-
sistance. Thus, the junct io n
to-ca se t hermal resistance
for the 2N6034 can be cal
cu lated :
9jC = 1/0.32
9jC = 3.125° C/W
The same techn ique can be
appl ied to determ ine the
ju nc t io n- to-am b ient t her
m al resistance from the de
rat ing in item 2.

The type of thermal resis
tance spec ified is ind icated
by t he locat ion o f the speci
f ied tem pera tu re . The sub
script attached to the tem
perature symbol ident if ies
th is locatio n

Frequent ly, a m anu fa c
turer w ill provide a derat ing
curve, such as the one illus
t rated in Fig. 7, w hi ch pro
v ides the same information
in graphical form . The hori
zonta l ax is ind icates tem
perature. In thi s cu rve, it is
temperature at the case.
The ve rt ic al axi s is the m axi
mum dissipated power al
lowed at the indica ted tem
perature. To f ind the ther
m al resistance from a derat
ing cu rve, d ivide t he differ
ence in temperature by the
differ ence in d i ssipa ted
power. From Fig . 7, the tem 
peratu re changes from 25°
C to 150° C, wh ich is 125° C.
The change in dissipated
power over thi s tempera
ture range is f rom 40 Watts
to 0 Watts, a d ifferen ce of
40 Watts. Thus, 9jC is calcu
la ted by divid ing 125 by 40 .
ejC = 125/40
e lC = 3.215° C/W
Not ice (in item 6 of Fig. 6)
that M otoro la gave a derat
ing curve fo r both case and
a m b ie n t t empe r atu r e s.
Each curve is labeled w ith
the app rop r ia te tem pera
ture.

A manufacturer may not
spec if y e ither a therm al re
sistance o r a dera ti ng. How
ever, a knowledgeable de
signer can determine a de
ra ting speci fic at io n f rom
ot her speci fic a t io ns an d
calcu la te the thermal resis
tance from th is derating.

The key to determin ing a
derating curve for a semi-

•. ~
i
;;: 20
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cond uc to r is to f ind two
point s of the curve above
the tem perature where it
begins to slope downward .
Among o ther parameters,
the derating curve spec if ies
t he t em pera t u re a bov e
which the dev ice can no
longer be o perated, that is,
T].m<l\ (see Fig. 7l. A t th is
t em pe r a t u re , the p ower
must be zero, Th is is equiv 
alent to saying that the
current m ust eq ual zero in
the electri ca l thermal ci r
cu i t (Fig. 2).

Because no c urren t is
fl owing in the circuit , no
tempe ra t u re i s dropped
across either e le o r eCA.
Thus, the m axim um operat
ing temperature of the de
v ice must eq ual the m ax i
mum o perat ing ambien t
temperature and the m axi
m um opera t ing case tem
perature. When t he m anu
f act urer spec i fies T l.m<l x,
o ne po int on both the am bi
en t and t he case tempera
ture de ratin g c u rves is
known. The seco nd point
o n the dera ting curve is es
tab lished as the tem pera
tu re w here the m axim um
power dissipation is spec i
f ied .

For exam ple, the fo llow
ing are spec i fied for the
2N6034 (items 1 and 3).
Pmdx = 40 W a tts @ TC =

25° C
TLmd\ = 150 0C

T he f act t hat thi s d at a
agrees with t he derat ing
curve can be veri fied by
com paring these two po ints
o n the derating curve la
beled TC in Fig . 6, i tem 6.
Though M o torola seems to
specify Pma\ as part o f the
derat ing spec i f ic at io n, the
appearance is created by
the o rgan ization o f the data

sheet. The com m on prac
tice is to specif y that pa
ramete r, though no derat
ing is specif ied .

Typ icall y, the values of
therma l resistance calculat
ed f rom the derating curve
and from the power and
temperature specif icat io ns
w ill ag ree with the specifi ed
thermal resistances wi thin a
few percent. Have you ca l
cu lated 9 JA by the above
methods to f ind how close
ly they agree to its specified
va lue?

A s a designer searches
for thermal spec if icat ions,
he w ill discover that e ither
e ,A o r err. bu t no t both, is
speci fi ed for a number o f
device s. A lso , these spec if i
ca t ions w ill be void of data
which allows calc u lat ion o f
the unspeci f ied value. This
is true because manufactu r
ers specify the paramet ers
they believe relevant to the
u se o f t he d evi ce bei ng
speci f ied, as they under
stand its appl icat ion. In this
regard , a dev ice may fall in
to one o f three catego ries,

I t may have a spec if ic
function and the designer is
not expected to concern
h imself directly with the
power dissipat ion versus
temperature re l atio nsh i p.
For exam p le. an SN7400
TTL quad NAND logic gate
has a specif ic function . In
th is case, the manufactu rer
spec if ies t he max imum
temperature o f operation
for the dev ice. The designer
is expected to limi t the am
bient temperature to a
value such that the speci
fied value is not exceeded.

A device m ay be designed
for use with or without a
heat sink. These devices,
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with its f ins ve rt ica l. Also.
the ends should be kept
clear to allow unobstructed
entry of air between the fin s
at the bottom a nd exit from
the top. Your mounting con
straints shou fd always be
considered during heat-sink
selection.

Summary

The principle s invo lved
in heat-sink se lect io n are
now complete . The thermal
ci rc u it and its e lect rica l
eq uivalent p rovide a theo
ret ical mode l fo r e a sy anal
ys is o f therma l phenomena
Thermal re sistan ces for an
e q uivalent circuit a re deter
m ined from the manufa c
turers' da ta sheets . Applied
to the therm al ci rcu it,
Ohm's law and Kirchoff' s
Voltage l aw, which a re un
de rstood by t hose who
work with elec t r ica l cir
cu its, a llo w calc ula tio n of
the se micond uc tor junc tion
tempera ture. The ca lculat
e d tempe ra ture is com
pa red to the maximum tem
pe ratu re specified by the
ma nu facturer to determine
the necessity of a heat sink.
If a heat sink is required, the
maxim um semic o nd uctor
tem perature is subs t ituted
into the equations to deter
mine the maximum thermal
resistance for a heat sink
wh ich will limit the junc tio n
temperature to a saf e val 
ue

Two cntena are used to se
lect a he at ,, 10 k: Its thermal
resistance must be less than
the calcu lated max imum va l
ue a nd its mo untin g must be
consiste nt wit h the design
e r's a pplicat ion . Hea t-sink
selec t io n uSing t hese criter ia
com pletes the process.
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mission to pr int thi s portion
of the manual was provided
by Motorola. _

the heat flow . To find the
thermal re sistance. sim ply
find the temperat ure d iffer
e nce caused by the heat
flowing in yo ur therm al ci r
c u it . Then. d ivide the tem
pera ture difference by that
power.

In the example where we
calcu lated 8 SA, the aud io
o utput transistor di ssipa ted
2 Watt s. The c urve in Fig. 8
shows a temperatu re differ
e nce of 40° C at a 2-Watt
power di ssipation. Thu s, the
thermal resistance is:
eSA = 40/2
eSA = 20° CfIN
So me times. the therma l re
sis ta nce c urve is nonlinear,
meaning that 8 SA c hanges
as the d issipated power in
crease s. Thus. it wil l not be a
straight lint>, a s sho wn in Fi g.
8. Usually, it is st ra ight. In
either case. chis technique
determ ines 8SA e asily.

All manufactu rers pro
vide c urves with e ssent ially
the sa me data. The only dif
fe ren ce is the axis label ing.
For example, lERC label s
the verti cal a xis on so me of
their data sheets " m a x
imum sink temperatu re rise
above ambient (OCl." To
avoid c o nfus io n, sim p ly
rem e m b er the the rma l
eq uival e nt o f O hm's l aw: A
te m perature differen ce is
caused by heat f lowi ng
th rough a therma l resis
tance.

One other factor must be
considered during heat-sink
se le c t ion. The thermal resis
tance of a heat sink is speci
f ied fo r a specific physical
orientation of the he a t sink.
(T his is t rue of se mico nd uc
tors, a lso.) Except for heat
sinks whic h a re designe d
fo r specia l applicat ions, the
manufa cturer specif ies the
resistance fo r maximum un
obstructed natural convec
tion. To understand t he
meaning of th is, recall that
natural convection depends
upon heated air rising to be
replaced by coo le r a ir. A
heat sink operates properly
when ai r can circulate free
ly across the maximum area
of every fi n . This means
th at it shou ld be mounted

The Heal-Sink Specs

Values of t hermal re sis
tance for he at sinks are
mo re easi ly d eterm ine d
from da ta sheets than a re
those for semiconductors .
Thermal re sista nce for a
heat sink c a n be pro vided
by e it he r of two methods.
The first is by direct state
ment, a s in the case o f sem i
cond uc to rs. The second
method is by curve, a s illu s
trated in Fig. 8. The horizon
tal axis is heat as power di s
sipa te d. The ve rt ica l axis
shows the tem perature d if
feren ce be tween t he he at
sink and ambient c a used by
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Fig. B. Heat-sink thermal rating curve.
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being rated between 0.25
a nd 5 Watts d issipa t ion
wit ho ut a he a t sink, usu a lly
a re cl a ssified as sma ll or in
te rmed iate po we r devices.
An exa mp le is the 2N6034
Da rlingto n use d in the
above examples. Both alA
and elC are specif ied fo r
these devices.

lastly, a device may be
classified for use only with
a heat sink . These a re the
high-power devices, suc h as
the 2N3055. The data man
ua ls commonly pro vide o n
ly the data re quired to de
term ine th e he a t-sink re
qu irements.
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This 5eI'Vk:e will be available nationally. Lab tested & time proven
modificatiOnS professiOnally nstalled in YOUf amateur Handy-Talkie 2M,
220. 440. MH2 transceiver bY Henry RadiOS warranty technicians
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SELECT YOUR
FAVORITE FEATURE

Yes, the CT2 100 has the features you want - and built-in, too! The CT2100 has been designed
by the RTTY people at HAL for optimum operator convenience. No "hidden" keyboard con
trols to remember - it 's all on the front panel, arranged for serious operators. \Vhy settle for a
compromise or imitation when you can have the CT2100? Compare feature for feature; you'll
find that the CT2100 offers the most performance and flexibility for your dollar.

• Send or receive ASCII. Baudot. or Morse code
• RITY and Morse demodulators are built-in
• RTTY speeds of 45, 50.74. 100, l Hl, 300, 600, and 1200 baud 

ASCII or Baudot
• Four RITY modems: "high tones", "low tones",

"103 Modem tones", and "202 Modem tones"
• Three shifts for high and low tones (170. 425, and 850 Hz)
• Cryst al-synt hesized transmit tones
• Send and rece ive Morse code at 1 to 100 wpm
• Cha racters displayed on 24 line scr ee n
• Choose either 36 or 72 characters per line
• 2 pages of 72 character lines or 4 pages of 36 character lines
• Split-screen for pretyping transmit text
• Audio. current loop. or RS232 data 110
• Printers available for hard-copy of all 3 codes
• On-screen RITY tuning bar plus LED indicators
• ALL ASCII control characters: half or full duplex
• Brag-tape storage of 8·256 character messages in

MSG2100 EPROM option
• Two programmable HERE IS messages

Write or call for more details. See the CT2100, KB2100, Printer, and Video Monitor at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373 _,,,



For more details, write lor our latest
catalog or visit your favorite dealer.

Prices and Specifications subject 10
Change without notice or obligation .

Soltware © c opyright by AEA.

While no machine can yet
match the ability of a skilled
CW operator in copying poor
fis1s or signals buried in the
noise, the MBA·RO by AEA
excells even when compared
against units costing much
more. The large 32 character
display allows much easier
reading than shorter displays,
especially at higher speeds
such as 60 WPM or 100 WPM
Rny. The MBA·RO also fea·
tures dual filters for RTTY
decoding of either 170 Hz or
425 Hz (easily changed to 850
Hz) shift transmissions.

DISPLAY
YOUR
STUFF

With the AEA MBA·RO Reader
Automatic display of trans
mitted and received Morse
and RTTY coded signals has
come of age. It is proving to
be most worthwhile for im
proving one's own transmit
ted "fist" and for allowing
SWL's or visitors the oppor
tunity to experience the thrill
of Amateur Radio coded
transmission.

ADVANCEO ELECTRONIC
APPLICATIONS, INC. "
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775·7373
Telex: 152571 AEA INTL

AEABrings you the
Breakthrough!

•

-
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-
••L. ...... _.
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Palomar
Engineers

1924-F West Mission Rd .
Escondido, CA 92025
Phone: (619) 747-3343

ORDER YOURS NOW!
Send for FREE catllog describing

the SWR & Power Meter and our
complete lin. 01 Noise Bridges, Pre
ampllflere, Torolds, Baluns, Tuners,
YlF Converters, loop Antennas and
Keyars.

,.
,.
,,

SWR&Pawer
Mater

• The most advanced
automatic computing RF
measuring Instrument in
amateur radio.

• Logarithmic SWR scale.
• Power ranges 20/20012000

watts.

• Frequency range 1-30
MHz.

AutomlUc. No "set" or "sensitivity"
control, ceo-cote- sets lull scale
so SWA reading is always right.
Complete renee-ott operation.

l Ight blr displlY. Gives instant
response so you can see sse power
peaks. Much faster than old-fashioned
panel meters . Baton switch selects
three power ranges.

loglrtthmiC SWR displlY. Computer
expands the display where you need
it so trs easier 10 see. easy to use.

Computer operlted. Now an
analog computing circuit and digital
comparator automatically compute
SWR regardless of power level. Frees
you from checking zero. setting a
"sensitiVity" knob and from squinting
at old-Ias hione d c ross pointer
mechanical meters. With this new
meter computing is done electronically
and displayed with moving light bars.
Individual bars for SWR and power .

Model M-827 Automltlc SWR &
Power Meter $11 9.95 in the U.S. and
Canada Add $3 shippinglhandling .
California reSidents add sales tax.

lUJillWU~W~
Electronics Supply

1508 McKinney
Houston, Texas 77010

713-658-0268

GEAR FOR
THE EARS

TS-930S
Fil lers

YK -88A- l S59.95
YK·88C-, 69.95
YG- 455C- l 89.95
YG ·455CN-l 107.95

SP·930 79.95
He ·10 92.95
Me -50 69.95

TR-5
PS-75 $1 43.00

IC-740
EX 241 (Marker) $20.00
EX 242 (FM unit) 39.00
EX 243 (flee. keyer) 50.00
Fl44 159.00
FL45 59.SO
FL52 (455 kHz, 500 HzGW tilter) .. TBA
FL53 (455 kHz, 250 HzCW lilter)
FL54 (9mHz. 270 Hz. CW liller)
SP4 24.95
SP3 49.50
PS15 149.00

FT-102
FV102DM $295.95
XF8.9KC 600 Hz a-pole CW
CW filter 50.00
XF8.9 KCN 300 Hz 8-pole
CW filter 50.00

XF8.9KA 6 KHz a-pole AM l ilter . . 50.00
XF10,7KC 800 Hz s-pore 3rd
IF CW fil ter 45.00
RAM Unit Memory back-up
board 20,00

KY· ONE Curtis 8044 keyer unit . 45.00
DC cable for FT· ONE 15.00
FM -ONE FM unit. 59.00
YM-34 Desk microphone 31.00
YM-35 Scan noise canx mobile
mic 20.00

YM-36 Noise canx mobile mIC .. 20,00
YM-37 Mobile microphone ..... 10.00
YM-38 Scan desk microphone . 39,00
MD-1B8 Desk microphone 6900
MH -1B8 Mobile microphone 20.00
SP-901P Speaker /patch 7600

MA STERCAR D VIS A
A,1I1>'~ lob Hous' oo "~cepl_" 1n<lICIIled "" aos
....bpKl 10 Cha"ll" WI1 houl nOI"",. a ll l,,,m,, llu'" a nl8t!'(J
Some lI ~m" " ub""", Pflor sale . Tun '""lden, s _ la .
PI,OdS<: add sullle",n l pos'age , ba lance C<>IIecI
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Ameri
of exc

nmad
ptional

-5 year

RF Am Iifiers and Watt SWR
alue an perfor

arranty - pr mpt u.s. s ice and ass stance

ters

/ SWR MET RS

• pea or average reading
• dir SWR reading
Mp·I ( F) 1.8·30 MHz
MP·2 ( ) 50·200 MHz

$119.9

430-450 H. ALL MODE
D24 2W I -40W oul $199.95
(V,W-24 IW '70WI

DIOIO 10 'n - l ooW oul
12W - 25WI $319.95

I dealers througho t the world. __....l!""" _

PUFIER
TE CONTROL s 4.95
tes all switches, IS' cab

220 • ALL MODE
CI06 W In -60W oul 199.95
II W,I , 2W -3OWI RX pr

CIOI lOW in - 120W out
(2W' W, 5W '90W) RX p

C22 2 In - 20W oul
Iuseab e In: 200rnW·5W)

$89.95

RC·I
REM
Dupli

______~- Available at 10

R5-ALLMODE
in-30Wout

Ius Ie in: 100 mW·5W)

B

ro8
IOW in - 80W OUI $179.95

(I - 15W.2W-3OW) preamp

I) 016 lOW in-I60W a $279.95
I'IW-35W,2W'90WI preamp

B3016 30W ln-I60W ul $239.95
(useable In: 1545W) R preamp

P.O Box 1393, Gilroy, CA 95020 (408) 84 .1857

COMMUNICATiONS QUIPMENT,INC.
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Calvin M cCarrhy VE7DOD
Box 1333
Princeton 8.C
Canada VOX 1WO

Your January
Home-Brew Project

No frills -just a solid $10 SSB exciter for HF.
Who says hams don't build anymore?

Fig. 1. A 3.5B-MHz crystal-lattice SSB i-f filter w ith an audio
bandwidrh o f 2 kHz and 2.2k input and output impedance,

tion as show n in Fig. 1. If a ll
you w ant is a simp le i-f
f ilter, t his cou ld be bu ilt as
described by the sc hemat ic
and you would be pleasant
ly impressed by its perfor
mance. For tho se who are
innovators and have other
crystals wh ic h are the same
in frequen cy , the re are
genera l design ru les for
making two-, three-, and
four-crystal filters. Fig. 2
gives the normalized ca
pacitance values for these.
To f ind the ac tual va lue of

So what am I offering
you? Another inexpensive
SS B exc iter. Th is time the
operative pa ragraphs will
describe how you can make
a very sat isfac tory crysta l
i-f f ilter fo r less than $10.00
which need s no criti cal tun
ing or messy and unpredict
able crysta l grind ing. I w ill
then describe how I used it
in a 1S-meter exc ite r.

Th is sim ple filter is made
using four of the ubiquitous
3.S8-MHz te lev ision c rys
tals in a ladder configura-

bowels of the faithful junk
box or bought for a so ng
from an unsuspecting entre
preneu r at the last flea ma r
ket. I have always arrived
just as the last treasure has
been sold . The promise of
an inexpensive exciter elud
ed me.

' ''Pill
>------ll

f
)

no

Prom ises, promises. How
can any SSB exc iter be

inexpensive when an i-f f i l
ter is needed ? I have been
rega led with plans for inex
pensive SS B generators. but
the opera t ive paragraph
usually describes how the
filter wa s found deep in the

•

The prototype 15-meter SSB exc iter.

92 73 Magazine . January, 1983

The exciter displa ying the crystaf f ifter mounted In a
minibox for shiefding.



Fig. 3. Microphone amplifier.

Fig. 4. Carrier oscil/a tor. All resistors are J.4 Watt. L1 could
be M iller part 46A225CPC with a 4-turn secondary added,
available from Radiokit. Box 411 H. Greenville NH 03048.

•••

low-im peda nce. ba lanced
mod ulator input while in
c reas ing the m icrophone
o ut put of 2 mV to o ne volt.
The first sta ge is a common
base ampl ifi er to take ad
vantage of the low input im
pedance and high voltage
gain of th is configuration.
This directly drives a com
mon e mitter am p lifier wit h
ad jus table feed back in the
em itter to contro l the gain
of th is stage. The output
stage is the common 741
opera tiona l ampli fier, used
for its very low o utput im
pedance which eas ily d rives
the 10D-0hm audio input of
the balanced modulator. If
y o u ha ve o t he r micro
phones, you will need dif
ferent a mplif ier c irc u its
than this. Just remember to

n .H •±".' n_
"-"'0 l'

I ~o
m.,

u I )"."".

l NZ2lZ ~ I.f

to.. 5~ "'"

"
I

.ro. .ro.

Microphone Ampl ifier

The microphone ampli fi
e r desc ribed in Fig. 3 must
match a low-imped ance
dynamic m icrophone to a

me VHF capability. I first
p roposed to excite this with
a CW signa l; then the idea
of a DSB excite r was e nter
tai ned before I d iscovered
t he ine xpe ns ive c rys t a l
.filt e r just described . I then
could proceed wit h a full
SSB exciter with a n output
power of one milliwatt on
15 meters . The design phi
lo sophy was ve ry simple- I
used the parts I had eas ily
availab le to bu ild a basic
transmitter without be lls
and whistles. This was done
and I am happy with the
results.
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filters using surplus crystals
in the B-to-12-MHz ranges
as we ll. It was stated that a
design impedance of 800 to
1000 Ohms was usab le at
that freque ncy fo r an SSB
filter. A design impedan ce
of 1500 O hms was usab le at
5 MHz.

In putting th is filter into a
circuit, it is imperative that
it be properly terminated in
its d esign impedance. both
on the input and ou tput.
Neg lecti ng t his can give a
ve ry high passband ripp le .

Now, you may think, we
have t he filter , but there is
a lways a need for camer-os
ci li a tor c rys t a ls . C o o d
news! The series reso nant
freq uency of the crysta ls
controls the lower limit of
the passba nd, so one more
crysta l ident ica l to those
used in the crysta l filte r
will allow se lec t io n of the
upper side ba nd . How easy
can it be?

listening to OSCAR 8,
mode A has whet my appe
t ite fo r a taste of operat ing
th rou gh thi s satellite . O ne
const raint seems to be tha t
o ne shou ld have full-d up lex
capab ilit ies for the most
success, but I had no VHF
equipment and only o ne HF
transce iver. I built a simp le
transm itting co nverte r with
five Watts o ut put o n 2
me ters fo r o ne-m illiwa tt in
pu t o n 15 meters. This gave

"" " '<
;IL I 1f---r-j'T1: c, ~ .l..e.

I""I'"I"" I'"ee•.•21

eac h capacitor, the coeffi
cient bes ide each capacitor
mu st be mu lt ipl ied by
l j(2nfR) w here f is t he reso
nan t fr equ en c y o f t he
crysta ls in Hertz and R is
the des ign input and o utput
impedance in O hms. For the
suggested filter using the
3.58-MHz crysta ls. R was
chosen to be 2.2k Ohms>
thu s 1/(2nfR) = 20 pF . Co =
.4142 x 20 pF = 8.284 pF
= 82 p F;C 1 = 1 .82 x 20
pF = 36.40 pF = 39 pF; (1
= 2.828 x 20 pF = 56.56
pF = 56 pF.

If the impedance was
chosen to be 1.8k Ohms.
then Co = 10 pF. (1 = 47
pF, and ( 1 = 68 pF. Thus,
the impeda nce which is
chosen to work towa rd is
fl ex ible, but there are a few
considerat ions to notice. As
the impedance is lowered,
the passband of the filter is
reduced and the inse rt ion
loss wil l increase . On the
ot he r hand , as t he rrn
pedance is increased, the
passband widens but the
ripple in the passband also
inc reases. As well , the low
ca pa c it a nc e values for
highe r impedances make
st ra y capacita nce more
troub lesome.

This technique has been
used by others to make

I, "

-rI;lll-rI\, liT
'~J

Fig. Z. To find the actual
value of the shunt csoeci
tors, multiply the coeffi
cient beside each capacitor
by 11(2nfR), where f is the
crystal frequenc y and R is
the filter design impedance.
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Fig. 5. Balanced modula tor. All resistors a re ~ Wa rt T2: 42 uH; primary- T50--2 - 9 1 turns
Cot biiiter wound #34; secondary-30 turns wound over p rima ry.

Ca rrie r Mixer

The 3.58-M Hz si ngle
sideband output of the crys
ta l filter must be converted
to the desired 21 .S-MHz
band to be usable . In order
to properly terminate the
filter a nd pr o vi d e im
peda nce co nve rsio n, an
FET buffer amp lifie r is in
cl ud ed which d rives the
600-0hm input of the Tl442
balanced mixer( Fig. 6)_This
integrated ci rcuit was cho-
sen as it uses few biasi ng
components and has good
carrie r supp ression witho ut
ba lancing cont rols . If de
sired, the MC1496 could be
used with eq ual ly good re
sults if the Tl442 is ha rd to
find .

Wi th thi s situa tio n in
mind, a ca rrier mixer was
bu ilt us ing the eas ily fo und
MC1496 double-ba lanced
mixer. I had good success
with it as well. This m ixer
c ircu it. shown in Fig. 7. is
a lmost ide ntical to the ba l
anced modula tor. R'l , be
tween p ins 2 and 3. was
made variab le. e nabling me
to se t the ga in of the stage
and thu s contro l the dr ive
to my transmitt ing co nve rt
er. The output was made
s ing le-e nded instead of
balanced . so I could use the
same tuned ci rcuit as was
used for the Tl442 mixer.
The input d rive ci rcuit was
made a source fo llowe r to
properly match the lower
input impedance of the new
circu it. The sse drive leve l
into t he mixer is ad justed so
that the maximu m input
does not cause the output

50 d B. The balanced-modu
la tor output is grea te r than
is needed by the carrier mix
er and also greater than can
be passed by the filter. With
this in mind and having a
need fo r a resist ive input-fil
ter term inat ion. the ba l
a nced modu la tor is output
into a resistive pad, the
va lue of which is chosen to
give maximum linear con
ve rsio n mixer o utput with
ou t limiting whi le re ta in-. . .
mg maximum earner sup-
pression.

TO ..

..,

' NPUt ~
YST . L F'llE" .,
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...

r T"o~
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MC149b d o ub le-ba lanced
modu la to r wh ich, whe n
bu ilt wit h reasonable ca re.
works very well (see Fig. S).
The first o ne was bu ilt o n
the same PC board as the
c rysta l filte r. but t he result
ing 3CklB ca rrie r suppres
sion wa s di sa ppoi nti ng.
With prope r shie ld ing of the
ca rrie r osci lla to r a nd crys
tal filter, this suppression
was inc reased to a usable

- ,OUTPuT

Fig. 6. Carrier mixer.

which a ll ows fo r the ad just
ment of the ca rrier level fo r
be st ca rri e r su pp ress ion
in the balanced modu la tor.
Ind u c tor l1 was found
in a Po ly Pak s assortment
and a four-turn seconda ry
w as added . Miller pa rt
46A22SCPC a lso could be
used forl1 .

Balanced Modulator
T h is IS th e pop ular
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use a low-impedance o ut
pu t circu it to successful
ly dri ve th e b a lanced
modulator .

_ '0 INput
FRO" .. rc
. "PLoF'EII

Carrier Oscillator

The crys tal -controlled
Colpitts osci ll a tor (Fig. 4)
was chosen as the ca rrie r
osc illato r because it is ve ry
easy to ge t operat ing and
the crysta l vibrates in its
series resonant mode . The
ou tput is term inated in a
1()(}-O hm va riable resisto r

Fig 7. Carrier mixer using the MC1 4% double-balanced mixe r.
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Fig. 9. Via. L1: 23 turns of #22 enameled wire close-wound on 3/B"-diameter ceramic form.
Tt: Primary-25 turns #34 enameled wire on Amidon toroid T25-6; s€condary- 28 turns
center-tapped #34 enameled w ire wound over primary.

which all owed for engineer
ing cha nges a t a whim (also
ca lled mistake rectifica
tion), and ma ny ideas were
tr ied a s I went a long. All cir
cuits were put on printed
ci rcu it boards as thi s makes
for neat construc t ion. The
vfo a nd carrie r oscillator
are on si ngle-s ided boa rd
and the othe rs are on dou
ble-sided boa rd. I also put
the ca rri e r oscillator and
the crystal filter in their
own shie lded enclosures to
reduce the carr ie r feed
throug h, interconnecting
the units with RG-174 coax
ial cable and aud io-cable
connectors. A block dia
gram of my exciter is shown
in Fig. 10.

Ma ny parts va lues may
be questioned, and I assu re
you tha t I wou ld not argue
for their abso lute value. My
choice has been controlled
ve ry much by ava ilabili ty. I
had some 1-uH variable in
ductors bought from Digi
ta l Research Co rporat ion of
Texas, a bag of assorted in
ductors and cho kes from
Poly Paks. some dipped
mica capac itors removed
from surp lus boa rds, and
assorted resisto rs.

· ,Zv

AU RU ISTORS ". wAn

l2Dll

"

7' ---_f. 1." fr.o"" (lU TI't!T

Fig. 8. Linear amplifier.

•
tOI~ F

II...
~~.., .,~ I

,- ' "
) ) )2"$11'

',"
'"

TRAP TUNt O '00 11 I'''TO I. "",

' '' PUT ' 1II(l"CU TIII( TAp
f7 CU ll' ER
.... fA
' '' OUCTO''

112 ... •
-; INU),r.2O' ~. '00' II"," J 'SO.'ev eev

I.S . t ",,' t~""''f01·'1 - _. y'." ) ou."",T
, .a_ r IOTHo. .UX! "

.. . P t0 2 '.3xa

...P'02 1,01
. '

1001<' '-'' 1:::0.,1
,..,'.

-~" " • •
=" t ·~~ ~3~>

, ,r 2OO
••

r " 1'''' ~, t"" , ~
II"'" 4 7011 r .. ,I,

ISO"

Fig. 10. Block d iagram o f exciter.
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vide an 18-MHz carr ie r for
the convers ion mixer. The
double r is made with a
CA3028 differe nt ial ampli
f ier wit h its o u tp uts in
parallel.

to l im it. The output is ad
justed by R1 to properl y
d rive the PA stage. a nd the
carrier null potent iometer
is ad ju sted for minimum
vfo output. Usu a lly it wi ll
be suffic ient, in this service,
to se t the null pot at its mid
point. Ca rrie r suppression is
less critica l here than in the
ba lanced modu lator.

Linear Amplifi er

The linear ampl if ier (F ig.
8) supplies about 1 mil li
watt output, suff icient to
drive my transmitting con
verter to full output. An in
put ser ies trap tuned to 14
MHz was included to re
duce t he level of the unde
sired mixer product (proba
bly an unnecessary frill but,
having the parts, it was easy
to include). If greater out
put is des ired, the co ll ec to r
base negat ive feedback

cou ld be reduced o r more
stages of amplification in
cluded .

Vlo

The vari able frequency
osci lla to r (Fig_ 9) is the
ser ie s-tuned Colpi tts or
Clapp o scillator d riving a
push-push doub ler to pro-

What I had was used to
design circuits that would
do the job without my buy
ing eve ry compo nent as a
spec ial part. For example,
bias ci rcuits can usually be
changed if the voltage d ivi
sion provided remains the
same. Tuned circuits a re
flexib le because re sonance
is contro lled by both land
C and both can be changed
to meet your needs. Ami
don Associates can supply
a flyer contai ni ng a very ac
cu rate cha rt fo r winding in
ductors on their va rious to
roid cores if you have a par
ticular capacitor you want
to use in a resonant circuit.
Bypass capacitors ca n be
c hosen from many va lues
which will effectively pro
vide a sho rt to ground for
the signal frequen cy. A

Building Ideas command transmitter ca-
Th is exci te r was built in pacitor was used to pro

the mod ular conf iguration vide vfo tu ning, but any
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vfo wou ld provide an upper
side ba nd signal o n 20 me
ters or a lower sideband
signa l on 40 meters. Many
refinements a re a lso possi
ble which wou ld mak e this
excite r more ve rsa tile. but
even withou t them it is pos
sib le to have an excite r with
a qua lity single-sideband
fil ter for very little .

The following parts may
not be listed by adverti sers,
but they usua lly can supply
them:
• MC149b- C odbout Elec
t ronics. le rn eco Electron
ICS .

• Tl 442-Active Compo
nent Sales Corp.. Box 1035.
Framingham MA 01 701 .
• CA3028 - Alde lco.•

References

1. J . Pccnet F6BOP, " C rys ta l
Ladder Filters," Wireless World,
July, 1977, p. 62.
2. Pal Hawker G3VA, " Technical
Topics," Radio Communication.
June, 1977, p. 448.
3. Amidon Associ at es. 12033
Otsego St., N. Ho ll ywood CA
91607.

s e06M. L511

7, _. LSI!
' 42 ..... use

1 ~_. use

, "'~. \lFO' 2-,

Ideas

This crysta l fi lte r a nd
sing le-sideband generator
could ' be used in ma ny
o the r wa ys (see Fig. 11). Us
ing a vfo freq uency of 7.3
MHz wou ld give a lowe r
s id e ba nd o ut p ut on 75
meters. Doubling the ou t
put of an aux ili a ry 5-MHz

. .
a re common. mexpensrve.
a nd easily substituted with
something you may have
on hand .

compa ra ble va riab le ca
pacito r would do just as
wel l. The transistors used

Fig. 11. Suggested conver
sion schemes for ama teur
band exciters.

-""

Pegasus Electronics, Inc.
88 New Dorp Plaza
Sui te 106
Staten Island. NY 10306
(2 12) 667-9137
Affliated with Comse c Corp.

DIVERSITY RECEPTION - the abi lity to add a
second receiver to your repeater system-can
now be a reality for even the small user. The
Pegasus VS-2 wi ll allow your repeater to
" listen" to two receivers simultaneously and to
noiselessly switch between receivers as often as
necessary to adjus t for fading and nulls. This is
particularly useful for repeaters that wish to
provide coverage for hand held users or where
receiver desense is a problem. You supply the
second receiver & RF link and the VS-2 does
the rest. Complete instructions and diagrams
included with the VS-2.

A Breakthrough
for Amateur and
Commercial Repeater Users.

MOASE- A - I( ETEA - - CW I( e,bo• • d It.. , MAIt ,1t Sl!>9.B!> W..... , MAlt ·' 1199.95 so.-....' S!l.Oll
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Co il 0' "'file to . f R E E bfOCh~,••• fec'ory O"oc' _ WE 'RE A S NEAR A S YOUR PHONEI

•

h lephone : l4 14l24 1·8144
Thien.wille. Wi..,on. in 53092

CODE * STAR - A U. MODE CODE R EADER
More F••t.... Per 0018. Than Myllling Elael

........,..
11Io. ,.or """'01'. SWL• • n<l .....,nod _ ' ". B~,I...n cod<·

"''''''0« """,".,or .nd_.".,. c-. Moo RTTY and ASCII .
u.. LEO>. E• • ' 0 eon "'" _ ••e.A~,_.,._
"0<"",, E. .... ..... _ ' .., ",__ 12VOCor , 2QVAC
_"''''C _Of "'_.e-t. 2tbo. Connoco __'Of
II,• • V.C·:!OI ,""'...... _'" "",_ ASCn 0'''"",_,
It ,,, CS-It $l!il1,~ W..od , CS-, $n,,~ so.-.... " .00
ASCII ..... , It,, · es.llt $!>9.!I!> W_, CS-I ' S79.1l!i

Co r p of otion
P. O. BOH 513G.
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Ri ....,. c _rria. TV
Q iry

NEW"rS830S for $15O?

The Fo)( Tango fitters are notably superior to both
original 2.7KHz BW units but especially the
modest ceramic 2nd IF; our substitutes are a-pole
oscrete-crvstat construction. The comparative
FT 'IS Kenwood results? VBT OFF - RX BW: 2.0 'IS
2.4; Shape f a ctor: 1.19 '15 1,34;80dB BW:2.48'18
3 .41; Ult imate Rejectio n: 110dB vs 80. VeT SET
FOR CW at300Hz BW - SF2.9vs3.33: Insertion
loss: 1dB vs toea

Yes indeed! Just add a Matched Pair of top
quality 2.1 KHz BW (bandwidth) Fox Tango
Filters. Here are a lew quotes from users:

~. .. 1iI. 1I•• • n.... Nfl _I of Iny old TSB30SI • • •"
-.•• VST 1'0... lO'Orll. IN ....y I d"""~ It .hou/d... H

H.. s".c,-<=ul. ""'P'OO_ in SS8 ..IecIiYNy_."
-••.CGmpl.,." _lIml..-. my -.d 101'. CW ,;,., ..

.....S;...",. ",.,.II_on · ••c.ll....' in.lJuCtioft ..

DI_hl" H... &.Itud W' d. l •••pu ~u · l ~ I h. A..Un r Hd t .
·.t DUTDI H....ntl .. ' Al l oc rOH ' h US" ' WH h 01 100

AND NOW A NEW 15 930S!
Tests prove that the same tillers improve the '9JO
even more than OUf '630. Don't buy CW fillers-not
even ours. You probably won', need them !

INTRODUCTORY PRICE: tComplete KiI) .•.Sl50
Includes Matched Pair of Fox Tanao Filfers.

al l needed cables, parts, detailed Instructions.
Specify kll desi red: FTK-830 or FTK·930 .

Shipping $3 (Air $5). Fl Sales Tax 5%

ONE YEAR WARRANTY
GO FOX·TANGO - TO BE SURE!

Order by Mail 01'" Tetephone.
AUTHORIZED EUROPEAN AGENTS

sc..donavia MIC ROTEC (Norway!
Other: INGOIMPEX (Weal Germany)

5B DICC PLUS
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'lUS '010 C.-pytod 10 ' YOUR OfH:
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IlOO . Co • •• ot, Co orl' •••
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' r. ft • • • l ~d • ••d

'lUS COU RfR' Cro••••f .r. o••

SOD. '0.....10 hh~"' ,

D.l .'ed, ETC " tts t.d

JUt A. ..d. Kit

' Hi ghl, "•• 1. . ... 01 wo••• h• • t.
' ''J D 10 C.ll " r •••

' WI JA ~ 1 P••f .c lwre.
JCC 6~ 1 Ci t h .

' JCG 5U G.n.
C,npl. t . .. l t h JAI L lofor.et 'on

· l og l . l l Orglnl .. t . o.
· [ f f l . t onc, [.g, n•• r .d

Alph.be tl.ll Cro •• R.f e••~.o
· De t .r.. t~. tho JAil Cod. ,
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FOX TANGO CORPOR ATION
Box 159445. W Palm Beach Fl 33406

Phone (305) 683-9587 ' ..323
Se nd Clll, N• ••• AdOr •• t . l a t i t ud• • lo ogl t ud" fl •• l • • , A ~ O Che• • 0. HO••y O.o. r TO:
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P.O.80. OMl1
Ft. .,..... Fl. J3!lI06-6017
All Phoo_ IIUl l3II -nP

call or Write

JAN CRYSTALS

e Genetal Commoni:atlon

0'-
• MarineVHF
o Scanne<s
e Amateur Bands
• CB Standard
• CBSpeciaI
e Microprocessor

• high stability
• prompt service

• cost savings

-one or hundred.-

'fyou need

I I

I
1 ..

I

I
Ilt!'i')ll4ro,.' ,.

, ......., ...."hc,.

1 .~

100% totally NEW edition comprisin9 de
tails on 5500 frequencies and stanons.
The original and ONLY authoritative list
of most shortwave commercial . military.
press , aeronautical , embassy and
weather b roadcasti ng ATTY stations.
Complete wor ldwide details on shift,
speed, power, location, schedules, press
station beam headings, formats, special
10's, etc. Independent lists by frequency
and callsigns. Official schedules of press
stations. Introductory text reveals what's
happening in commercial ATTY, how to
recognize Russian, Cyrillic and Arabic
transmissions. Other special features in
this 2nd Ed ition-176 pages--available
late December.
In USA : $9.95, Book Mail , or $12.00, UPS

Outsi de USA: US$11 .00, Book Mail
Outside USA: US$15.00, AIrmail

GllFER SHORTWAVE
Dept. ' 731 , 8 0)[ 239, P.rk Ridg e NJ 07656

18 Bud/o rd Row
Dep t PR
l ondon, w e t A 4EJ
England

300 North leeb Road
Dept. P,R
A nn A rbor, M I 46 106
US A

$t!bsc(.fption
Problem?

73 Magazine
Subscription Depl.
PO Box 931
Fa rmingdale, NY 11737

PRESERVE

19 liJ~!l~:llJNl
BINDERS s

FILE CASES

University Microfilm s International

this ~Iication
is available in
microform

73 Magazine does not keep subscrip
tion records on the premises. tnere
fore calli ng us only adds l ime and
doesn't solve the problem.

Please send a description o t tne
problem and your most recent ad
dress label 10 :

-----------

K8efI 'fOUr Issues 0 1 73 Maoar'..... logel'-. handy
a nd prot""I"" It. r.anosome a nd durable .,b<. ry h ,",
lII'bl~. Bolli s tyles bound In red 1oN1I,,,nme * " 1'1
the maga,l" .... 1ooo slMT1P8Cl ,n QOkl
Flies: Each hie I'oOIds 12 ,~ $pinon Y'$Ob!e

lor N Sy ~I"....nc• . S69!> Me". 3 to< s 17oo.
6 101' $3CJOG

B,ndIIf,., EiOCh Dond8f nokls 12 ' UUIl'!I and (IpernI

flat lor easy •..:I,ng $1.50 eacI'l. 3 .Of S211!J.
6101 W .OO

(Postage p;aod In lJSA, Foreogn OI~ ,nclude 12.50
per """'I
Please Stille rea's : 19n 10 1983
send chec~ or '"""""Y orde< 10
JESSE JONES BOX CORP
P.O. Bo. 5120
PhIladelphl&, PA 1 9 l~'

,1,110\1I' • to 6 weeks lor del.......,.
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BARKER &\lJILLIAMSON'S

BLE
E

Designed for
APARTMENTS - MOTELS - VACATIONS
Quick Simple lnstcncnon Operates on 2. 6.
10. 15. 20 a nd 40 mete rs. All coilssupplied.
Only 22·V2 inches long. weighs less than
21bs. Sup plied with 10 ft. RG 58 coax and
counter pose. \Nhip extends to 57 inches.
Handles up to 300 watts.
VSWR-1.t1 when tuned
Write !Of more details and other B&W procb:ts

~~~~
~ !lIlISIOL w.. 1QOO1 .... 11 )G,4

MODEL
370-10

"Nation's Largest Total Communications Distnbutor"
P.O. BOX 3300 - TERRE HAUTE, INDIANA 47803

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

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

CALL US TODAV! -=
812-238-1456

SILVER PLAnNG 'UT

GaAs FETS

8 11' ~"A~~'~ M(lull ' ~OUA~' f ~ AII " t $1'lll
8101: Pl-UG FM RG-~ $195
S M. CH ASSIS MOUU SQU.~! H.l IIG( .110
SMA CHASSIS MQUII I PlUG SQ H UG£ $8~

S UA CH ASSIS " QUil l SUIP·ll lI£ lAB :16 IS
SUA PlUG FOIl RG-58 • IS
SUA PlUG FOR AG-l1' Sfi IS
SUA PlUG FOR W 5<"1 RlGlO 13_
I""! II CH ASSIS IIQUli i SQUA~< fUIiGi lJlS
Il'PE II Pl.UG fOIl AG-9 llG.. lJ IS
I¥"" II l:ICo.ai ........ ! 112S
I¥P! II FOIl 1~1 SE"',RIGIO $1500
UP! II CHASSIS UOUOiT Pl-UG SOUA. FlAM(;( S1~ III

COAl CONNECTORS

MGF1400 IiF 2008 " ~ G H 2 M. G 1~08 $\900
MG F I~ 1 2 !I f 0808 ~ ~ G H I MAG 1.08 Wi oo
Ml;fl200 lif I 008 ~ IGIlI IiF 2208 8 MAG 1«l8 •
.....1 ~ .. '1'

,
12. 2.2 .3.).4" 68 10.18. 12. 2147 100 120.
lao 120 21Q J:JJ 3911 (70 56(1. 6a(I, 820. lK , 2ll
18K 3 91( 82 K 10K lID; $611

S u bs idiary 0' C ra iy Cor v o
C,,1I800·643·0102

or 50 1-6 47-229 1

• Reasonably Priced

STAR VIEW MODEL 12K
• Complete System

• Easy to Install
•

H&R COM.y.vl.,,,",,"' •• ..., •• 5 , INC.
Ao ulC 3, Bo_ 103G
POCilho n tils , Ark a n s a s 72455

-UPS Shippable
Weight 125 Pound.

a More than 100
Channels Accessible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:
.12 FootAnhnM
-AzImuth Elevation Mount
-24 Channel Rec"v",

:~:"o\:N'""AmPllfl" $2595.00
-C.bI...Connecton
- No Modular Included

IMliy be ordered .eparataly for. 79 ,951

Available through your local Craig Star Viaw de.ler - Call or write for information _
o.alel"lhlp inquiries welcome - Price subject to change without notice.
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Kantronics Training Tapes,

IRandom
I £?c.~~m4 68.nd 10 WPM

$595
~ General Random- 10. 12. 14 and 16

I WPM$S.95
o Exira Random-16 . 18. 20 clod 22

WPM $5 95

---

Addrelis : 1202 Ent 23rd St .
UWTenCe, Ks. 66044---

QXXTapes
"On-the-an" formal at Exfia -class speeds,
Tape ua nscnpts included
o QXX Tape.20 . 2:~ and 26 WPM with

exam $5 95
C Q XX·2 hpe-a nOlher hour of QSOs e t

20.23 a nd 26 WPM $5.95
o Q·Slgn.ls and Short Words-Lea rn 10

hear groups of lette rs as units at high
speed . 22. 33 and 40 WPM $5.%

Bookshelf
o General·Class Ama teur License

Study GUide-By Phil Anderson.
W0XI. $6 50

G C o m pute rs and the R.dio Amateur
·Phil Anderson . W0X1 S18 95

O Mo n e C o d e, Bre.king t h .. Bae
ri.., (wit h n.!iI hca rds) · by Phil
Ande rso n, W0 Xl $3.00

o FCC Amateur Radio EJll:am!il Syl
labi ror No~ic.. t hrough [_hOI

C l il!il li Edited by Phi l Ande rson, wex:
$2.50

Educational
Software
Use your Apple II plus computer as the
1001 10 help you upgrade. Eac h progra m is
available on 5 1,i" disket te.

CW Tutoriill ror Appl~ - Cornpurer
genf;'rated code gives perfect precuce on
random leiters and numbers, call signs,
QS O 's , and abbreviations. Opera tor can
select 5 to 50 WP M. Exce lle nt for Novice
10 Extra. $29 95
Thf'ory DilikeU"!I for Appl.. - Over
one hundred mulnple choice questions
about Amateur radio theory give greal
precuce for the FCC exams, An explana
tion fo llows eac h answe r giving the
opportunily 10 learn.
o No~ice Th~ory Diskeeee . $19.95
o G .. n..r ..1The ory Dilik ..u.. 19.95
o Ad~ilnc~d T heory Di..k ..u.. · 1995
o Edra T heory DilikeUe · 19,95

-

-

-

-

Q50 Gr.dlent-

--

Phone: (9 13 ) 842·7745

- - -

Sup er
Grad ie nt
Combines "enhanced" code with gradual
increases in speed lor easier copying
Trenscnpr ot the QSOs and exam included
wnh each tepe

[I Novice Super QSO Gradient-4 109

WPM $6 %
[I Ge ne r. 1 SupE'r QSO Gradh!Dt-7 to

ISWPM $6.%
Extfil Super QSO Gr.dlent- 13 to 23
WPM $6 95

C High-Speed S uper
18 to 30 WPM $6 .95

S imulated "on- the -err" conversations 'CiE"
signed lor the cu rre nt-style FCC tests
Tape trenscnpts a nd lill- in -the-blank exams

included
O Q S O Tape-7 5, to. 13 and 15 WPM

$595
LJ QSO-2 Tape-a nothe r hour of QSOs at

7 ,S. to. l3and 15WPMSS%
o QSO-13 Tape-a ll l3 WPM S5 95

QSOTa p e
Series

S u per Tapes
Ka nlromcs Super tapes generate charec 
ters se nt at h igher speeds with longer
spaces lor easier copying Great lor leem .
ing code and breakmq copying barriers!
Treoscnpts Included .

L. Super 5 WPM-Instructor teaches code
from c ha racte rs 10 words and sentences

$595
U S u per QSO-QSOs at 7 .5. 10. 13 and

IS WPM . with exern $5 95
Super QSO 13-QSO formal wllh en
henced code al 13 WPM $5 9S

o Super QXX.High-speed QSOs at 25.
30.35 and 40 WPM. with exam $5 95

-
Price

-

-
Quantlly

-

-

-

-

-

Lh;t Tilles Below

Total

r

Theory
I !~R,~~ Instructive interview

I
style format . K.mtronics Study Ti'IX's are
great SUpporti ve theory rnatena l for the

kales! e xa ms.
D New Novlc t> Study Tape.$b 95

I
[.J New General Study Tape Set· (lwo l

$11.95
......:; Gen('ral Q & A Tepe-Q uesuons sr rm.

LiU to those on the FCC exam With good

I
possible answers by Extra -c lass J ohn
Lenahan . K0RW . $6 9S

D Advanced Study Tapea- Itwo l $ 11 95
o Ektra Study Tape - $6 95

I 0 Brl!'"k the 13 WPM Bemler.by PhIl
Anderson W0XI . H 'f1!" a nd rechmques
[0 break The 13 WPM berner and gel
your General ncense , $6 95

I Ll Geeeral-lncludes General manual. ('>en
era! Study rape set a nd Q5O-2 Tape
$1995

I Gradient
I ~~~jf';!'"Y W,," " o wly ,n

creasing code qenerered by computer 10
exact Morse specifications , Tape Item 

scnpts included
(l Novice Gr.dient-4 to 9 WPM $6.95
o Genera l G ra d le n t -7 to 15 WPM $6 95
o Exira Gradient-13 10 23 WPM $6 os
o High-Speed Gradient- IS to 30 WPM

$6 ,95

I
I
I
I
I
L



King of the Pulse Generators
One-shot or a train, TTL or CMOS, this
generator will fit the bill. It's just what

your test bench alwa ys wanted.

Ronekl A Miara WAIR/ S
8(0) l nf ield Court, #12
Laurel M D 20708

" .ell • '.'
Cll H.'

one and ten times the range
value se lected by $1. For ex
ample, if $1 is set to 10 j.lS

and Rl is set to 1X (fu lly
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10 jJS, 100 /-ls, 1 ms. 10 rn s.
and 100 ms. V ariable resis
tor R1 is then used to tune
the repet it ion rate between

to output a single pulse by
depressing a front -pane l
p ush -bu tt o n switch. The
ou tputs are TTl and 5-V-dc
CMOS compa tible.

To operate the generator,
the desi red repetition rate
range is selec ted with swi tch
51. (Repetit ion rate is the
t ime between t he occur
rence of each pul se and is
equal to the rec iprocal o f
the frequency o f the pulse
train.) The ranges that may
be selected by $1 are: 1 ~.

I. -1OlI

ON I sltO,

..,

This handy pul se gener
a tor is built around two

commonly avai lable under
a-doll ar ICs. Both pulse
widt h a nd repet ition ra te
are continuously variab le
over six decade ranges from
o ne micro second to one
second . Norm al and in
ve rted pu lse train outpu ts
are avai lable, a nd a one
shot feature allows the user

Pulse genera tor.
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Fig. 2. Pulse generator riming diagram. Th is shows a pulse
rrain wh ich has a 1O-1JS pulse width and a 100iJS repetition
rate. The duty c ycle is equal to 10 IJS d ivided by 100 IJS rimes
one hundred percent, wh ich equals 10 percent.
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closu re shou ld be used to
e nsure a dean a nd stable
p ul s e -train ou t p u t. Ul
(74COO) should be CMOS,
no t TT L. to e nsure that the
osc illato r will work. The ac
cura cy of the pul se width
a nd repetit ion ra te depends
on the tolerance of the resis
tors and ca pacitors used
a nd how ca re fully the front
panel mult iplier contro ls are
la be led (fro m l X to lOX).
Si nce I normall y use a n os
ci lloscope to se t up my
pulse generator. I used sim-

•,-'

cweLf 2,,,,
,I

pie front-pane llabeling a nd
rel y o n the scope for ca libra 
tion of the pul se train . Sim
ple front-panel la beling a lso
keeps the ca binet size sma ll
since less space is required
o n the front panel . My uni t
is powered by four pen light
batteries whi ch drive a m in
ia ture three -termi nal + 5-V
dc regu lator Ie (LM309 H),

The sma ll size a nd low
cost of this handy pulse ge n
e ra tor should make it a nice
a d d ition to any ham ' s
workbench.•

cvece ,
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the pulse gene ra to r works.
Three NAND gates in Ul a re
configu red with capacitors
Cl through Cb, va ria ble re
sisto r R1. and resistors R2
and R3 to form a squa re
wave osc illator. The fre
quency of this osci lla tor de
termi nes the repetition ra te
of the generator. The re 
sistors were c hose n to pro
du ce repetit ion ra t es in
conven ient deca de ranges,
The oscil lator drives one
shot generator U2. Ca pac
ito rs C7 through C12. va ri
a ble resisto r R4. and resis
tors R5 and R& determine
the width of the pulses out
put from U2. The val ues of
these resistors and capaci
tors were al so chosen to pro
duce pulse widths in decade
ranges. Si nce the osci ll ato r
driv ing U2 causes pul ses to
be output at a pe riodic rate.
the output of U2 becomes
the o ut put of the pu lse
genera to r.

Construction of this un it
is not c ritica l. Short lead
lengths a nd a n a ll-me ta l e n-

counterclockwise), a pulse
will occur eve ry 10 lIS. Rl
ma y then be tuned up to ten
times th is va lue (10X. fu lly
clockwise), in wh ich case a
pulse will be output every
100 /AS.

Pulse wid th is sim ila rly set
with S2 a nd R4. S2 se lects
the same range va lues as St .
a nd R4 is used to tune the
pu lse width from one to ten
times the va lue se lected by
S1. Pulse wid ths with duty
cycles up to 90% may be se t
up. (Duty cycle is defined as
the ratio of t ime the pu lse is
on to the time o f a comple te
cycle. t imes one hundred .
An ord ina ry squa re wave
would the n have a 50% du
ty cycle since it is on half the
time of a co mple te cvc le.I

To use the pulse ge ne ra
tor as a one-sho t, switc h S3
is closed. d isa bling the out
pu t pulse tra in. Push-butto n
switc h S4 is then depressed
a nd released to o utput a sin
gle pu lse from U2.

Refe r to the sche mat ic
(Fig. 1) to understand how

The best bet is now sometime In mid-April, assuming no further
problems ar ise.

SATELLITES Thanks to AMSAT $ateffite Report.-Jeff DeTray WB8BTH,
73 Staff.

Anateur Satel ilte Refe rence Orbi ts

OSCAR 8 RS- S RS-6 RS-7 RS-a
~<o '''' "" '''' "" '''' "" '''' "" '''' '" Oat ..

late september brought amateur satellite enthusiasts something •••• ......... •••••••• .. . u_n_ ••••• ••• ..n.··· .....
'"" , 1113 " 'Ul " , ua " .ua .. u n "

,
to cheer about for a change. On the 20th, the University of Surrey , 1118 .. 1136 " tlS2 " 1159 " '138 " a, U22 .. 1131 " • 136 50 u n .. OIlS "

,
amateur sc ienti f ic satelli te (UoSAn was rescued from obl ivion when • 1117111 UH " .121 .. IIU .. .1l2 " •
ground controll ers managed to turn it s telemetry beacons off for the s UH 112 ..21 " .U5 50 II)' " 1131 " S

• .135 III 1114 " liS' " 1121 " 1127 .. •first time since April. By the t ime you read this, UoSAT may al read y , '1'1114 .119 " •us .. uu .. '124 "
,

• un " ,.14 " uu " UI1 " '121 " •be back in fu ll operation. • 1116 .. .U8 .. .... " us• .. lin .. •
The trouble with UoSAT (also known as UoSAT-OSCAR 90r, more " 1111 " uS! " uu " nn " "16 .. "U IIU " IIU " .HZ " ein " lin .. u

simply, UQ.9) began when both the 2-meter and 7().cm beacons were " lin .. • H 2 " • 116 .. .121 .. 1111 " ra

" IIZ3 .. .1l7 " 1111 " 11 12 " UI1 .. n
accidentall y commanded on at the same l ime. The effect was to de- " 1128 .. Ill! " UU " 1112 .. .... " "sense both receivers aboard the bi rd , mak ing it impossible for i s UJ2 " 8126 n 1131 .. US3 " .111 .. "rs 1136 .. 8 121 n "15 .. 11 43 " usa " ..
UoSAT to " hear" instructions from the ground. Even the massive i r lin .. Ill!> n U 5 8 .. 1133 " .n6 " n

re I U S " l U ll n 8tH " 8t24 .. 115) .. "26-dB-galn2·meter EME array of K1WHS proved insuffic ient to break rs u s e " .us n 81 27 " 81 U " 1115. ai rs
through. " 81 S4 " 81 S9 " 81 12 " 81 14 " 11147 " "" a eS9 .. ee S4 " e e S6 " 91S4 .. 9144 " "After an enormous expenditure o f time and effort , the spell was f l- aa e1l3 " e e t9 " Be n " e144 " U4l .. "" e1l7 .. ee4l " U 16 " e llS .. u n .. "natly broken on 70 cm when the UoSAT salvage team obtained the

" Ull .. U l 8 " 81 11 .. ea as as U36 .. "services of a little-used t eo-toot dish antenna at SRI Internat ional In as el16 .. U33 " e H4 " • 11S .. 111 33 .. "" Ill1 I U 1127 " lIla .. 11.6 " .ll. " "Cal ifornia. With a gain at 70 cm 0146 dB and an erp approaching 12 " 1125 111 U22 " .123 ea ..S6 " 1127 .. "
megawatt s, the big dish did the trick, though not without prac tica lly " 1129 U2 ..17 " lIn .. 8146 " U2S .. aa

" UH Ul .UI " II S2 " ..n " Ul2 .. "being rebu ilt by the UoSAT gang In the process. " lIn U4 .116 " ..n .. ..27 .. un .. "ai UH U 5 "'1 " ..21 " ..17 " . 116 " "Fortunately, UoSAT seems none the worse for the experience. .., , ..14 U IlSS 114 "'6 .. .U, " IlU "
,

The satelli te, which does not carry communicat ions transponders,
, .... " .U9 It' 1149 118 US7117 'UI "

,, ..u " .1 44 114 .U4 116 'H8116 .118 "
,

cont inues to send a steady stream of scientific data earthward. In • ..17 .. 1139114 illS 11) • ua US .1IS .. •• .. 22 " lIn liS lin UI 1128 114 .112 " •addition to te lemetry beacons at 145.825 and 435 MHz. look lor HF • .. 26 .. 1128 US .148 .. • 119 In U59 .. ,
beacons at 7.05, 14.002, 21.002, and 28.510 MHz. An on-board TV

, ..n .. 1123 ies U32 .. .119 112 .... "
,

• ..n .. • 117 ies un .. US9112 .U4 .. •
camera may be activated as well. • ..n .. 1112 liS ...1 " USI III ..SI .. •

" U 44 " .117 U 6 'US 119 114. 1.. .ua .. "Eyer since the failure 01 the European Space Agency (ESA) n un " .UI U6 1129117 ..n 50 U 4S ". n
Ariane rocket during its f ifth flight (September 9), the date for the " U S2 " U S6 186 Il U 114 .,21 .. 81 42 '" "n U S7 .. U Sl 186 U S9 112 8111 " u n '" n
launch of AMSAT's Phase IIiB satellite has been anyone's guess. " er u .. l e4 S U 6 U 4l I U eU 2 .. u n '" "
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CONTESTS The RARA RAG
NEWSLETTER OF THE MONTH

CALENDAR
ARRL St. a iQht K.y Hight
T3 . 0·Me l• • Wo.ldwlde SS8 C h.mpionship
ARRL esc P.,ty-CW
Z••a- Dis lne t asa Pa f1y
73 8O·M.I• • Worldwide SS8 C I>. mpionsh lp
ARRL a so P.oly-Phon.
Wo<Id Communleatlon v••, Am. ' . ...' Rad io Acli¥ity
7J 160-".t.. WOfkIW'ide SS8 C l>e mpionsl>1p
Hun'i"O l ions in 1M Aif Conlest
aRP CW Con' .at
ARRL VHF S"""frsta~es

Ta..s asa P. rty
NOf1h Da kota 0 50 P. f1y
ARRL Noviea Round up
Ne'" Ha mps h ltfl a so Psf1y
Sou tl> C. ,o lina OSO P.f1y
YL ISS B OSC P.oly_Phon.
ARRL ln le mal ion.lOX Cont. al - CW
RllV World C l>e mpions h ip C ont••l
ARRL In t..... tlon. 1OX Conlsat-Phone
Yl lSS8 OSC P. rty -CW
CARF Commonw••lth PI>one Conte s l
ARAL esc P.oly- CW
ARRL QSO P.f1y-P1>on.
AARL VHF OSO P.f1y
ARRL Fie ld D. y
IARU Aa dioapool C h.mplon . I>lp

VOLUNTEERS NEEDED
How wou ld you Io ke to be on th e "; ns ,de" of a major a ma teu . ·radlo con test?

He'e 'S yo u. c hance '
We '. e lOOking lor volunlee.s to t>ecOfl'l<l members at the 73 Conlesl Commit·

lee. Anyone w'th a n ,nlereSI ,n contestong and a w,lI,ngnesSlowo<k hard 15 ...,,1·

come, Comm, n ee membe'S .. ,II ""'lp ..,tn the 10 1l0 w,"O
1. Con test ....les a"" etnies
2. Forms and cor.espondence
3 LOO eneck,ng and sconng
~,F , ' Io "O oot and ma,long a ",a'dS
He . d ,ng up the Con tesl comm,ttee 's KE7C , Ple a se dfOP h im a note ("" t h

SASE) and le i I> im know you can he lp. Wnte 10 8i ll Gosne y KE1C , 73 Conle s t
Co mm'tt ee , 2665 North Busby Roa d , Oa~ Ha rbo, WA 98277.

We wanl YOU o n the 73 Conlest Te a m !

EXClfANGE

RSln and Hquenl'a l OSO number
WI>en a conta c t '5 made wtlh any Lion .

HUNTING liONS
IN THE AIR CONTEST

Starts: 1200 GMT January 15
Ends: 1200 GMT January 16
Tile conlest IS SPOn5Ol'ed by Loons C lub

ln lefRa lio n. ' and COO''',naled by Lions
Clu b Rio de Jane"o A' poa d o. , e ral il. Pa,
I,e ipat ion m Ihe c o nte s l is open to a ll duly
licensed ra d iO ope . a to.s, Lion and non·
Lion. The re a.e 1"'0 modes : phOM and
CW Pa . h c ,pat ,o n ,n Doth modes' s a l·
lowed but POlnlS are counled sepa,a lely .
" II a ma le u ' $Ia loons pa't,c,pal,ng must
ope.ate "',Ih,n lhe" licens."O 'eoulalion.
sepa.ate eatf!QOfles .. ,II e..51 10< S,nOIe'
ope.alo<s and .ad,o clubslsoc.et,es. "lu i·
1,-ope. a IO<$ may pan ,c 'p ate . bul e ach pre
Ii . must be hSled on lI>e 100

Use all bands, 80 th roug h 10 mete.s
On ly one 0 50 w ilh Ihe same s ta imn
on each ba nd may be coun ted. Remem
be. lI>al phone a nd CW a'e counied
sepa.ale ly '

a,y 28th a nd ma,led to: PVRC, PO 80x 331 ,
Cro",nsv,lIe MD 21032.

Each ent,an l ag ,ees to be bou nd by th e
p.o_ision s 0 ' lI>e .ules, by tne ,egu lal ion s
0 ' I>is Iicens,ng a uthor ity. an" by the deci·
sions o f tne Am a te u. Rad'o Ac t.- ,Iy
A...a ' ds Commltlee. An entry may be d 'S
quallhed .llhe ove'a ll sco<e.s redUCed by

tnOI'e l l>a n tWO pe.cent. An enlry ...ill be
d.5<tual'hlld ,j mo'e Ihan 1"'0 percent 0 1
duplicates are le lt ,n the log A penally 01
8 O SC pOInts ""II be a sses se<:l for e acl> du ·
ploCa te OSO 0' 10 . each miscop,ed can
s'gn 0 . e.eha nge 'ound by Ihe awa ' dS
comm,tt ee,

ITU reg io n bUI outside you' l o ne , a nd 1
poi nt it inS 'de your ITU lo ne, TI>e mu lt ,·
plie r is Ihe numbe r of ITU lones wor~ed on
ea ch band Fo . lma l score, mu lt, ply the
lol al OSO pomts 10 ' all bands by the tolal
l Oflea wo, ked to< a'. bandS

ENTRIES

All entrants a re to uH a suilable log

lo, m and summary 5"""1 ot t""" cncice
Logs sl'lc)uld ,nelud e t,mes ,nGMT, ba nd s ,
c alls, com p ie te excha ng e, and O SO
po ints for e aCl> 0 50. Mu ltip;;e . s should
be clearly ma rked in eaC h log, C. os s ·
el>~ k sheelS (d upe s heets) a 'e requored
if mo'e Inan 200 OSOs a 'e made on
a ny band

Summary ,,!'Ieets sl"lo!Jld be a s'ngle
pa ge and s_ numbe< 0 1 oses. OSO
points. «>ne mutl'pl.e. tOO' eacn band. and
Ihe tola l $CO'''. The summary a!'lee t must
eontaon Ihe ent,anrs Call5lgn, ,eg'on,
lone, n ame, a nd ad d. e ss . Mu ll ,-o pera lo r
s ta tion s mu s t los t t he name a nd ca ll I"
a ny) of each ope,a to •. Entrie s for the spe ·
ei al UHFlmic rowave awa'd Sl>ouid be ind,·
c a led on tne h o nt ot the summa ry Sheet
w,tn a descrop lio n at the baS'S 01 lhe UHFI
mic.owaVit a ward w" u en on the baC k 0 1
It'le summary StM!oel-

Enl n" s mu51 be POstm.'~ed by Febru,

Bea uty 15 not just s", n """"p, At least nolln the winne. 0 111"" mont h'S ne.... . lett e'
conlest . Th" RaRa Rag. published by the Aoches te. Amateu' Radio Assoc ialion.

The Thoroughly protess,onallool< o r rf>. Rll g includM typeset and p",n ted le)(\.

W'ln......, rnarQlns on Dolh sides. hiNdl"\08S. cutolt ,,-. and clean g'a~i<;$_ II is
a ll p<inled ion bOOI<lel ' omwol on h<ea.., polpel'.

6lJI l l'le tle;I uty <lQeStI '1 Slop tl\efe. r".~9'S conI""" 00 way DeyotIcl II>e usual

list ot upcom,ng ,,_II . ..-ling d.l.... and pres"""' ''s message. One e. ,ra
'""lure ol tile news!eue. I. ""Cop's C<.><ner," ...hlCfl keepi mem~potIl"" on loCal
street constructIOn '!ond emergency !leNICa,

For h'story bolT s . tile'" IS ..The RIRa Rag 20 Yea's Ago," a nd 10 b""ll ttle reaoe,
up to da le. the ed itorS have inc luded news shOrl s f,om Ihe W5YI Report and other

newS ee rvrc es . Ot he ' !" SlUres inc lude news ollhe c lutl 'S va ,ious special inte ,est
groups, a fiUing fo ,u m for ", I>al ap pea . s to be an e . ce ptoonally aclive club

Cong'alulations 10 Ed,lo< Rona ld JakuDo",S!<, K2RJ and his Sla ll fo< pull"'g
toge ttler a club ne"'"leU", t l>al readS as good as ,t looks .

To ""I'" 'f'OU' Club'S _Slen""n our ceeeeet. 5""(1 a COPY to: Ed ,lo<" . 01/1CeS.

73. PeterDorougl> NH oo.t!>8

AWA RDS

A plaque wilt be a ",a'fled 10 tne 1>'01>.
sco""O " lahon 0 ' eac l> c;ateoOfY (s,"Ole,
a nd mull,-ope'atOfl ,n eacl> of l I>e 1I>.ee
ITU .eg,ons. A eertit'cate w,1I be awa.ded
10 Ihe higl>'SCOfln g e ntr a nl of eac l> c a le·
gory in e ac h ITU lone. In add ition, a ce,t ,fi ·
e a te w, 'l be a ",a rde" 10 One UHF/m,cro
"'ave s ta l,on ot eec n ITU l one ludged 10
I>ave d,spl ayed tne mOSt OUlSlanding
ach_ernen\. Me mbers 0 1 PVRC may nol
,ee";ve a",a'dS ,

SCORING'

a s o po ,nls a re. pai ntS pe, a so OUI'
s ide your ITU ,egion , 2 po int s if inside yo u.

EXCHAN GE

All steucne ...ill send tl>eor ITU tflg,on
and tl'l&ff nu lone. Fo r e .ample, tne fal·
Iow'''O Slall()f'ls woo'" send tile I,s ted e . ·
cnanges' DLl AA, 128: W1AAA, 208; and
J " IAAA. ~5.

WORLD COMMUNICATION
YEA R

Starts: 0001 GMT January 15
Ends: 2400 GMT January 15
On No-.emt>er 19. 191'll . I"" Unn erl Na ·

tion" G"ne'al As sembly afloopted a .esolu·
lOon p.oclaim,ng 1983a ··Wo . ld CommunI'
c a tion Yaa': D"v" lo pmenl 0 1Communica ·
lions In"85"UClur" s, '" TI>" ba s ic obje c ·
tives o f tM WCY a , ..: (ll to provid e the op'
PO rlu nny for a ll counl.ies to u nde rt a ke an
in-depl l> . "v 'e ... and a na lys is of l I>e ,' poli.
C'es o n c omm un,c a l lOn s development .
and 12) 10 Sl,mulale tI.e accel"'at,,d de.....l·
OPfY'l"" t ot c ommu noca ll()f'lS in l,as"uc ·
lu'". TI'l& Polomac Valley RadIO Club IS
sPOnso,,"O 1I> 1S conleM ,n support o lll'le
World Communicalion Yea,

All I'censed ,ad,o a m;ueu. s won d""de
a ' e elig 'b le 10 pa m cipale. The re ", ill be
IWO c a lego" e s : si ng re o pe . a lor and mull i·
ope,alor Botl> catego .ie s a.e m i.ed·
mode . Only s la lions usmg one t. a ns m,tte '
a'e el,g'ble fo< an awa,d , TM same Sta ·
lion may be ",o .ked onee on "acl> band.
Telepf10ny Cinelud ' ''O ssm a nd Te l&g. a ·
pl>y llne lud,ng RTTY) e"""'ons count a s
""pa'a'e bands. No c.oss-emlSs"", c on
taC IS a'e .nowed. TtM!m"nobJec l,ve IS to
ccetact ee man y OII>e. ama leurs as POSS'·

b le, a nywl>e,e ,n lI>e wo . ld, us"'g 1.8 MHI
10 275 GHl, e.c ludi ng the 10·, 18-, s nd
24 MHl bands

Jan 1
Jan 8
Jan 8·9
Ja n 8·HI
Ja n 9
J . n 9·10
Ja n I S
Ja n 15-16
J a n 15-11
Jan 15-11
Ja n 15-16
J . n 22·23
J.n 22·23
J .n 29·F.b 6
Feb 5·6
Feb 5-6
F. b 19·20
Fab 19-20
Fab26
Ma, S--6
Ma . I2·13
Apr 9--10
" pr 9-10
API" 16--17
Jun 11·1 2
Jun 25·26
J ut 9·10

ENTRIES & AWA RDS

Cerl,healea """ be l55ued to all .....
t,a n lS wl'lc) SUbm,1 a log and an SASE. En ·
dorsemenlS ..ill be o'ven to< I"" hl\)n
score ,n each ARRL sechon, OX COUnlry ,
and Nov,c eflecn n,c ,a n Clan. Ma il laoS
by Feb'uary 15tl> to: WG$ I, 3528 W. Colum.
b ia . Daven po rt IA 5280. Inclu de a n SASE
to. log for ms d. ,esulls

FREQUENCIES.

3560, 1060, t.06O, 21060. 28060. 3900,
7270. t.3OO, 21370. 28S70, 3725. 7125.
21125. and 28125.

EXClfANG E

RS(T~ and ARRL eecuce . Ze .o-d ,SlnCI
sla lions also mUSI send coun ly.

SCORING

Robert Baker WB2GFE
15 Windsor Dr.
Arco NJ 08004

MUIl,ply lI>e number 0 1 lero-d,st"CI
coon t,es by llle number o f contac ts. Ze ' o s
SCO'e by addmg ARR L secncos. le. a
d iSl.i ct counl ie s , a nd DXCC c o untnes
",o,ke d . nd then mu lt lply,ng by to ta l
c onta c ts ,

ZERO·DlSTRICT oso PARTY

Sta rts: 2000 GMT January 8
Ends: 0200 GMT January 10
O.gan il ed by tl>e M iSSiSS,ppi Val ley Ra ·

dio Clu b, S ta lio ns o utside 01 aero d ,sl.le t
",iii wo.k l e ' o s ta lions on ly, leros ma y
"'Ofk a ny Sla lion. TI>e same Sia imn may
be work".: Once on elOCh band and e.el>
mode. Howeve., mob,1e "alions may be
WOrked eacn t,me tney c l>a noe count,es .
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RESULTS
THE 1ST ANNUAL 4OJ80 PHONE CONTEST

-A TREMENDOUS SUCCESS-
" Tru ly unbe"evable, it wa a la n tasllC, t,ke calc" ,n' fish in a ba rrel ..... Those

we' e ,he \/IOfd s a.nd ph,nes eelloed by nea,' y evel)' con leSlanl,n r.rs Flfst An·
nual 40- .nd BO·Meler Pho ne ConIest. The... is little d ou bl '''a, this e_enl .. ill teo
ma in o n Ihe cooteat calendar fOt many years to Came. We are gralelui to mcse
",ho made it a ll happen!

Alt e r the duat "ad lina lly M illed . ve5DX became tne WOllO -40-Melll' Phone
C....mplOn lo r s,ng le -ope-ra IOf s Ia l ions. Cong ra lul. IIQnS to you J .m, a super!>
pertOl"ma nce. I4VNO a nd comp,any Ilfmly look !I.e World -40-Meler C"ampoon
S"'P fo . I"e mulT'-Ope<a 'Of ca lego ry, Fa n la stiC job. t.. lla. s !

On 80 Me le~. 13MAU is ,he Wo , 'd Single -Ope.alor Phone C"ampion, a nd Ihe
group at N9NC " ed down the .. inning s cote 10 lake me wmld m ulti-ope ra lo r lille .
Fabulous SCOfeS lo r such a dl flicull ba nd ,

Combining bo'" 'he 40- and 8Q.mete r contest sco res. CNBCO became the
1982 l Ow-Band Cnampion 101" single o pera lors ",,, ,ie VE2ZP a nd c te", took lOp
hOflOl"s ,n tne muil l-ope,a to< ca tegory, Ta ke a. tool< a l l" e SCOI"'ng s umma ry. 10
see a n ,mp'es s iYe iOb by Iwo lop-notc" s ta llQns.

Who made Ine moSI con lac 's, you as~ ? Among 4O-mele, s ,ng le CPS. VE 50X
made 972 OSOS. 10 UOw"" by KK9A(8561a nd W9RE (851). In l"e 40-......... mull i-op
sland ing s. N9NB was c red,l ed "" I" 1096 OSOs . lo llo",ed by a d ,sla nl second.
KD4 TO. w'"\ a demandlllO 912 contaci lo la l. On 80 mele,s . co ns ide ring band
conditions, Ihe co mpe tltlo n waS jus l a a herce , N7DF from Uta h tallied 7oo 0 S0 s
lOt lhe si ng le-ope ra lO' ca 'egory. w" ile VE!>X K accumula l"" 612 co ntac 's on Ihe
band. In tne 6C).meler mull i-opetalo< cta.ss. N9NC ano Cre ", muste red 193 con
lact s w.,Il VE2ZP j591) and W.CN (~~ tra iling

look,ng atlne com binllCl con te s l SCOt... IOf bol" bands. N7DF lurned in 1188
OSOs w'l h 931 a SOs ,eg,ste ,"" by second-p laclI IInls" e, KC40V in ''''' IIng l.,.
o pera' o' ca legOry. Fo , m ull ,-ops . VE2ZP recc -eee 1271 OSOs lo llowed by
N. BAA of Florida with 1066 conlac ts

Wu the band o pe n? We ll on .O-me'e rs tne lOllowing etetree e lu ,ned in 30 or
mo 'e OX countl)' mulT'pliers : I.YNO (591, .!>MPK j•• ). YVSANe (<<I. wgRe ,., ).
NJAMK (0101. VE50X (39). VE2ZP (381. CN8CO (381. JA2BAY (~I. LX1 JX j~).

N.BAA (33). N9NB (31). a nd KJ9D(3 11- Aa e wpeeted . ' M 8Q--mele, OX tOla l, "'e,e
some...hal less ""Ih lhe tollo ""ng s ta ,lOns SCOflng 20 01" mare OX mu" 'plle",:
I3MAU (58), CN8CO '~l. Ka2M (391. DAHl E (30/. •• WB2DHY (301. 15MPK (291.
N.BAA (28). K!K:S (28). OF9ZP(21), ZF2DX(27), N7DF (2.I, J A1ElY(221. AKIII. (221.
and O K1 KZ(22),

One o f tbe mOSI inleresting "SpeCIS o t ta.ilyinOa ny contest Is Ihe oppo rtu nity
to s umma rize Ihe equip me nt used by competing Sla l,o ns. Every yea r b,lngs ne",
surp" ",".

W" IC" . nlenna dominated on "'''IC '' band? Nat u' ''Uy tile ", ne (economy ....r·
s ion l a"sy led ''''' pack. lOOl< a t the s tShs t lCS;

39,8 '10
116'10

9 3 %
9 .3 %
7.0 %
. 6 %
. ,6 '10

1'-' %
11.1%
6 ,3%
8.3%
5.5%
5.5%
2.T%
2.1 '/0

8O·MII!e' Anl"nn..

Dfllta lOOp
'I. ·..".e sloper
Fu ll·",..... ....n 'c. l
T.a p ver1iCa l
Ptlased ....n ..:.ls
~_nt "" re yag,
Inverled·l
2·elemenl della loop

Dipo lelln.erred veee
Mo no b. nd .erl ica l
Dell. loop
f ra p verlic . '
2-el_tyag ,

% ' ''' ' '''' Slope'
2-elemenl de ila loop
2·elemenl wire beam.

bo bta il c urta ins.
2-element quads . 3-elemen. yag is ,
and pnasedve ,hcals 2.3'10 eacll

FREQUENCIES'

Novice - 371O. 7110. 21110. 281 10,
P hone -39 40 . 12 60 , 14280 . 21370,

zeeco
CW-35M. 7065. t .06~, 21065. 28065.

TEXAS aso PARTY

Starts: ooסס GMT January 22
Ends: 2400 GMT January 23
Sponso<"" by Ille We sl Texas Am.lIle u,

Radio Club ot Odessa. fewas . Use a ll
bands and modes. e a<;h Sla llOn may be

..o,ked again upon eac" cou nly c" a nge .
Sing,e·operalor e nlrles o n ly. CW OSO~

mu sl be m CW subband~ only .

FREQUENCIES

Ptlone_183~, 3905, 7280 . 1429!>. 21380.
28580.

CW-t810. 3540, 7OJ~. "03~. 2IOJ~.

eeose
Novice _ 3 725. 1125. 21125. 28125

EXCHANGE:

RS(T) a nd Sla te . p'ovince, country. or
Non" Dako la coun ly. Nov,ces . p lease in
d ica le NoYice 51alu5.

THE NORTH DAKOTA
OSO PARTY

ooסס to 0800 and 1600 to 2400
GMT January 22,

0800 to 1600 GMT January 23
SponSOl"ed again by tile Red A..... Aa·

d oo Amal.....'s 01 Fa..go. Non" Dakota .
WO'!< Sla lions once pet" band a no l'I'>Ode.

SCORING'

Phone e<>n laCl S ccent 10 POInts. CW
20 poin lS. a nd Any 50 poin'5. No,m
Da ko la s la lio ns counl a n additi onal 100·
po in, bon us to' work ing Ii.e Novices.
Nonh Da ko,a Sla hons mult iply acore by
tota l 01 Sla leS. p<DY,nc es. a nd counl....s
",Ork"" (ma. 531-

EN TRIES & AWARDS.

Ce",lic ale5 10 Sla te. p'o v,nce. and
country winne rs . Plaq ue 10 NOt' " Dakota
winner and highesl score r o U l~lde No rlh
Da kota . Ma ii logs by FebfUary 28t ~ ' 0; Bill
Snyd e , WlILt'lS . Bo w 278• . Fa,go NO
58 106-2184 Inc lude a la ,O" SASE lOt
,eSUIlS,

EXCHANGE;

aso nu mbet \beoinn lng ",it" 0011 a nd
Sla le. p'O\I'ince, count ry. or Te.as county.

Fm slngte-ope ra lo, en lrle s m e lio ns
Clull In lema llona l ""I I prese nt ttoph ies
lo r lirSI , second. a nd third place o n both
modes. Fourt h Ihrough le nth places will
'ee...ve pl.Ques. A t<ophy ", ill be ptesen t
ed 10 lhe Ilfs.·place radiO Club/SOC lOlly on
bolh modes. In add",on, each log sent lly
pa'hClpanlS With a m,n,mum 015 conlael s
",, ' II receive a special ce"lliea t.. . Tt,e Con
test corn rruttee ""ill a lso se lee l and aw a rd
tne most ac ttve lions Club pa rTici pa ling
in Ihe ccotest

AWARDS.

EXCHANGE '

RST. OSO n"mber . a.nd powe' OUlpul.

EN TRIES

Keep a sep.ra le log 'Ot eac" mode.
Eac" par'lClpanl ", ' ll nOle ,n I"e logs Ine
callS'gn and ,n torma "on e>changed , Con·
, orma tion 0' conlac lS will be m ade by
com pa ring tne logs o t tne pa rtic ipanls
P.rticipants s ho u id send 'h ..ir logs by a ll
mll1l nOI Iale< ' ''an 30 d ay s afte, !I. e Con
lesl 10: COnleSI Comml1fee. Hunt m g
lIOnS in 1M A" . lions Club c t Roo de
Jan~",o A,poa.o o<. Rua Souza l ,ma a t.9 .
Apt. 402. 22081 R,o de JanelfO. RJ . Brazit.

SCORiNG .

MICHIGAN ORP CLUB
CW CONTEST

Starts: 1500 GMT January 15
Ends: 1500 GMT Janu ary 16
T",s IS a CW-only. a ll·bands (16l).1().

melerl ORP contes t sponso,ed by ,he
M,c h ig a n OR P Clu b. The contest is ope n
10 all ama le u rs a nd all a re e lig 'ble lor
a wards. General call .. ,II be "CO OR P
De ... ·· ea<;" Slallon .. '" be compet,ng
.. ,In,n Ih... r own sta te. p'DY,nce. 0< coun
try In one ot tn,ee categones: 110ne Wall
Of less 0 ' oulpu l powe'. 2) live Wail S Of
less 01 oulpul po we' , a nd 3) o _e r live
Wail S 01o u ,pul pe wee

leo. 0 ' lioness. 1M n.me 01Ine cluo e<>n
I.c t"" s r>ou ld be Clearly Id..n llllfld

OSOs wn hin th e same contine nt count
1 POlnl "'hlle tnose bel"'een d ille ,ent con
l".ents counl 3 POlnlS. ScOte 1 e wlr. Do

nus POIn l lOt ...eh a oo "",n a membe, ct
a lions Club. leo Club. Ot lio"..,ss Clu b
a nd 5 po int s tor a OSO wilh a me mbe, ot
1M lions Club RIO de Jane iro Arpoado, .
Conlac t s be lwee n Bra l ilia n stances wil l
coun l onl y 2 eIt ra poinlS. Co nl a CIS be·
tween membe,s c t Ihe A' poad Ot clu b ", ill
not counl any eeecs peonts.

SCORING

Eac~ ccetac t rs wo" ~ one OSO po,nl .
Mu ilip ly tOlal 050 po inlS ,a ll band~ 1 by
m e nu mbe r 01 Slales . pro.mces . and
counlrle~ wor ke d pe r band lor tOla l
pomls. It us,ng emergency po_r (100%
na ' u' a l and 100·/0 oalleryl lhen a POly . 1.~

bonus mUIl,pl""

AWARDS

Cen II,cal es w,lI be a ..a ,ded to tn e ~ ,gn.

e~ l,scorln g Sla l lo ns in each s ,a le , p'o"
,nce. or count ry.

ENTRIES

lOll in lo,malfQfl muSI ,"clude: fu ll 109
dala. wllh a sepa'a,e log lOt eacIl Dand .
name. add ress. equ 'pmen l usee. a nd pow.
er out pu l logs muSI be rece..eo by the
conles l manage r no lalet Ihan s ix ..ee ks
a lte r lhe e nd ot tne conte SI. wive 91a lio ns
please send an SASE . a.1I o lhe.. please
send 2 1Res II conlest result s are des..""
Add 'es s alt en"'eS to : Conlest M. nag .
M":Il,ga n ORP Clull. 281 Cteso;.,.l Or e .
Ponland Mt~7~.

SCORING

A" __Te. as sla"ons aco<e POInlS as
ta llow S: PIlo ne con ta.C I "",n t,. ed Slatio n
,n Te. as - ' point. CW conlac l w,' h li. eo
stauon in Te xas-2 pOllll~ . Ph one con lac l
wilh mob,'e s la tlo n in Te. as -5 poi nlS
ON conlact ""Ih mo b ,le Sla ' ion ,n Tew.s
- 1 poinlS Multipty by ' he numbet 01
T....a s coun ,,,,,,,, work"" l~ ma xI.

All Te was SI a.I,ons secre I POlnl pel" con
lac l on p"one. 2 POln" on CW regard less
..he th e r fix ed or mo bile . Mult ' ply by m e
nu mber a t Sla les , co un ' " es . a nd Cana .
d,an p'ovinces wo rked

AWARDS'

Plaques to lOp SCOtes: US, US NO\I'ice.
OX, canada. Te. as t..ed. Te.as mobil.. .
Texas Noy,ce . Cen ,hcales 10 to p SCOte '"
eecn Slate, coun try. a no pro., nce , Cerlllo·
ceres a lso 10 lo p 10 Te xas e tancoe. Spe·
c ia l aw a rds as actlv ily crc ts tee.

EN TRIES

All logS musl be ' e<:e ,ved by Ma- rc"
15,". Ma.it e n l"es 10: WTARC. PO 60.
990" . Odessa TX 19162-CKMI.

0 1alt ' ''e s l. ' lOns I"at tum llCl ln en"..s. 28% deelare<! tha t tll"Y we ' e 'unnlng
Co mple tely " oa ,e tool" wil lie 2 % stat"" ,~at tlley ",e re ru nn,ng !iOO Wa n s. 15 '10
were 'unn ing a kllow " n . and a dra ma' ,c 55 % were rad ia llng two kilo s ! W~al
we r" I"ey us ing a s e"c ile,,? 39 .7% 01 tb e comesteots c la imed 10 be run ning
Ken woods. 21.3% we re runn ing Yaesu gear. 22.4 % were operali ng Drake eq Uip
menl. 6 .5% we,e CoII ,ns. wnile tne ,emain,ng 10.1 '10 wered ,vlded a mo ngs' Ten
Tee. Icom. Hea tnk 'l . Tempo, and yes . even nome-D<ew equ,pment.

So w"'" l does a ll Ill,s add UP to? . . a debul not 10 be tOtgOlle n . a n .....nl tutl o f
SU'pi"'MS wh ic" lett a IaSl,ng imp,e sslOn on a lt " ho "'"nessed Ih,s lwo--da y
e"Ua. ag a nza.

This brings us ' 0 Ihe s ltCond a nnua l eve nl wn icn is jusl a. ,ound tne COrne r,
l ook lo r ' he .0· and 80·meler co ntes l announcement in laSI monlh 's is su e ol 73,
This year ' he e ven t 's being sph t in lO Iwo se pa.""e pa r' s . T"e Wo"d . ().M e le ,
Phone Cha mpions" ip wHl be held o n Ja nua ry 8. ",,, ,ie Ihe Wo rld 8O-Me' e r Phone
C"ampionS" ,p......., t is scl'>edul"" 101" ttoe 1001o"" ng day . January 9 . 1983, Ea<; h
p,omises 10 become a reeord breake , In ,' s o",n 'ig"!. FOt a.1I the dela..ls. send
YOU' SASE d"eelty to tile o ll,c,al con,est add' e n . anenllon B,lIy Ma.ddox .~
Ce n lury Vista D'ive . Arno ld MO 21012.

So Sla rl p'u lllng yo ur an lennas. I inlend 10 ..ork each on" 01 you on bern
baocs so ma,k lh e dales o n your ca le nda'. Ge l on 'he band rloht now a nd begin
le lling Olhe ' a ma leu's abo ut Ihe co nl eSI, espec ia lly 'he OX sla lions , P' lc h in
a nd pas s lhe wo rd ' Good luck in Ihe con te s t.

•
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4OI80-METER CONTEST SOAPBOX

"GI~ 10 t••• p.rt. ""." " " ...u IUS! • I",,. b" . R.". IIy ~njo.,.o ," "_NlBUV.
" lO/l at tUII, Am going to 1", 80 mel~S ne. t 1"'."- KA lCOC.
"SuP'll contnl .. . 1 ./10... /"11 0. bllc. M "1U,"'- WA lZAU
" Too men1 ClIme'S lind lo""gn broadCIISIS all 40!"- KA2H TH.
" U 1 "rtl t can Ie$! """,. Reell1 enloVed" end.m loo.illg forw.rd 10 n"xI
v.... r."- WB2IWJ.
" The gellQ frere h.d • bl. , I. " _ /(f 2X.
" f ine contes l bull SUflfl6$llImiling sne ecllon 10 tile generel portlOtl 01 Ihe
b.nd "-NJA WS,
" Would h._e Ii . ed 10 11._. pert.c ,pated mar. LooJ< 10' me eglll/l n..1
v.." ··-W3ICM.
··you .... Qat .nother ...1n".r'''_ /(31XD.
·"Gre., conlesl-101S 01 Qre., conlltct'....,. m.dit 011 til" 40 til ,.
....... nd. "_ /(f3M.

HHOi>It 10 ~t. " o . nd inC,..'. my mul t' pl_ 10t. 1. Sure enjoyed rh.
COlli • .,."- /(C3N.

" Enjo.,.o ,,,. conies' lind. OIIce.nd to r .1,. recognized Ihe DlltllCI 01 CoIum,
b,. ItS • • eperate mulllpl,.,'''- W3USS.
' 'Goad propagation It l lim. s . f ellleSl1e lum out. Should be a class,c
e""nl."_N4BAA
"Grea l contesl wil" lOIS 01porantilll llS the Vears go bV, "-N4UH,
" Had • •err good tlm • • 111;/ wor.ed sam. n.... s t. ,.s, "-N5AfV,
" TNX l or spons oring tllis .njovabl. contesl Hlld II gr.ll t time
on 40 ··-NSCPO.
··Wlloo... Qu"e an "".nl!··-KC5 NQ,
"Leerned e 10 ' aboul mv .ler,OIl. LOOk."9 lorward 10 nexl V_r. "-W85YWO.
"Bett., to hll.. Ille 4f).-met., ,eSI on CW r.tll., tllan SSB," - "I 6J U
" A -..y good COllteS I. "lot mucll Ileerd du"nfl lhe da1t,m•. " _ W~YUH

··Thank.'o, Stllglllg lI" s con lest. I enloved ,t ,mmensely. HOi>It 10 be bllc.
nexl V'" 10 ,mpro.. ",. score, " - KA TAKQ
··W,,__re IIl~ VE.~ Gre. ' stateS,De tumout' ··-N10f.

··WIle.. " " 'e '"e JAs ~ " -KB1G ,

"Let'lI do ' I aflain n~. , Vlla r ' "_A K1J.
"Greal COOles l end 1"11 be back nll" y..r!··_ K1PGt.
"f ine COllles t idell. "'an.s 10 13. lars 01 ec"_iry o n Ille blinds. W'sh Illere
WlIS mare DX On 40. "-N8ATR
" D.m" lu" aesplt . til. t'llmllndous /Jig gun s. I 'I! gi. e it e s llo t IIg. '" flexl
y" ' . ··-KC8GN
"Vet)" ,lICcesslul debul Good I,mll a t vell' 100 ' See vou nexl Vu r lo r
su..'··-WBVEN

"1 s..m 10 lIa." scortH1 ."'Y weil. LOl. 01 gotXJ cOtltaCI. to oe 1l¥J ·'_K/(9A.
··E....-yoM Ill IIOIw«1 1I11s mV congratulBl'OflS , I ...islt a" COlltestS ...re III,s
mllClI lUfl. "- KJ90,
.~ 1I1 ffIe numbet oI.tllllOllS OIl tile 4{}melf1f band. 8roadca.' s llll>Oll' tNlly

ga l ".ree ' WiIIl"1 8().mele,s flexl Vell,,"- K9f MR
"Blinds were iflg,eat . lIap., Had a g'''' lime, "_ I< B9T1.
"'Ac/i " ,y and band co" dl/lons were e.cellent. Korea on 15 ...... a new one 10'
mll' ''-K,CS
"'G,.at contesl, Nice to war. a COntllSt tllil aOIlSfl'l la . e up all well.end ,
f llm ilV·ml" .pecil l ! ··_ WAIIOK.
"E.c.'~fI/ COfl/ lIst. Del."".,y will be bad " • • I ~.", "_K.uK,
" W8-40XZ Ind liound " rougll going 0" BO. Worrll II..,'Y m"'UI. 0'" fllou gll.
HlId a ball. " -C6ADV
"0.1"'''1111 sllould oe<:om. one 01 Ille b'flg... • Unbel~eble pertlC,pet,on 10<'

• I,"t t"ne event ' ''-CNBCO
" f ull conrest. /"11 Ie" more Europeans abOut 1/. "-OlBtJI,
"1 . 00'" ...Ilv CW i. baIIut, 'ul "0"-"'" hlrd all phofle ..." 11 50 Walt., Tlle .. ·s
.I",, ~s lIe. , ~ea r. · ·-G3WKS.

" My li, s l toucll o f 40-- 'fld 8().me ,e, co"lest",g'fld I lo _ed ", ··- 1'f44SH.
"'Marvelou. con l . s l //l oug ll cond,t ,ons weren 'l tile best for me, Am lool<iflg
lorward 10 fleTt vea,.··-HI8GB ,
''''IICII contest illdeed, We Il ope 10 do better ne" year."_I.f YNO,

" Vllf)' good contes t, "101 mucll actiyily '" JA ,land 0" COrlle. , ..-JA Iff Y,

"LOIS 01 ..cli.ity 0" 40--m. ,ers bu t /101 m,nv Europea"s. SH you .g..'" neTt
1"""" ··-LA5 Yf.
"GOO<l' prop" g.. trorr bu t no Euro pe.ns '" rllll cOMest Ma, " neTt vu, ,t ..,II
getl more III."t/O" " - L.ll fJ)/,

" Vet)" 90ad tdeI to .lIabl'sll lit,s COllteSI. HOi>It more EUfOPfllns II." abOuf
iI's..,ou neTt yll". " - OK2Bl G
··Tlle" . s 10<' file COll'eS!. .. ..,'" gotXJ /dill. EnlO1ed (J(J m"llIrs." - O)/3ZM.
" 0 1d,, '1 w01I< a s"'fl'" Nanll Amell'can Slel/O"."- PA3AZU
" N,cII cOlllest Willi flOO<l' propaga l,on. W'sll WNE. would Irsilln o.lOw 3.800
MHZ, V&ry slrong '" Europe" '- SU4CAN ,
"'G'1I11 COrllest ,nd i. sure 10 gro .. IS ,t gets more publicity."- VE lAJJ.
"'Tlloro ugll ly enloyed Ille COrlleSI. Vef)' well conceived. very .... !! • rrended- ,
dll/!",te wi"ne,! "'_ V£2ZP,
··ApprIlCI.fe Ille COrl/ eslS . 80 WllS _ef)' d" ' .cult wir1l 20 .. S/lI'C, USA stil lions
lorgll l "e C..n 0"1~ ..orl< 3.5-3. 7 0" pllonll,..- VK5B W,

"'v.,y I,We IIct"iI~ '" ROml"ill. "'lI ybll adYllrt"lImefl/S will IIl1lp. "-Y048 XX.

WfVE 4O-METER SINGLE OPERATOR l(J7RH m '" '" .. " ""VE1AJJ " " '" '" " to scoe
Cill"lgn 0'. 0"'" 0"'''' '''''. " ,-, ",., o« '" '" " ''''V"">«Wl "'" ", usa '" " 113240 A"-' '" ,U .. " e ""W9RE" ,.

"" "'''' ee .. 105148 W2FTYt-) N' '" '" se ta "'"N3AMK" '" no "" ee .. """ N"N 0 . zco '" " a ""KK9At-) n, ass "" " ee ,,,.. WA4LAO '" '" '" aa " ""KA1XN' "A '" OO, ee aa eaaee K5UCV rx '" ,.. as a szsa
WB8J8M ' 0. '" '" ee " 61725 WO'N ,. ", '" .. , ""KClOV" '" sea '" " " "'" N9AMLH 'N '" '" " ""KC5NO' rx eea n, es " """ K81G(-) WA '" '" "

, ....
KC3N(-1 '" '" ", sa a "'" KD4WY(- l Ne ,.. '" aa !i181
N8AKYH "' u, see sa " U'" mA" '" '" '" " ....
KF3M '" '" '" .. e ",,, W85YWOH 0 ' '" ,.. " a .,..
WAIlDK" "N sos '" " " ..- Wllll"<" o« ea '" " " ....
Nn>'· ut '" .., " " ",., K1 MCO(-1 ct -ce -es " "'"KA1COC(-) "A '" '" .. • "'" wset '" '" '" es a .."
KC8JH(-) "" .., .., sa " "'" W.,.,,,, '" '" '"

,.. .."...." 0 . en ,,, ., , " ..r K17M(- ) 0 ' es '" .. " sec
VE2RV" 0' see '" se es 31760 WB908XH W' '" '" " ""KL7HHX(- 1 '" '" '" .. " .."" WA2Hcq- ) "' '" '''' "

, ""K3MRG '"
,.,

'" '" "'" N"''''' '" " '" " ""K4HAVH GA .,.. '"
., ,

""'" NSCMF '" " " " 4171
WD4180 GA ... '" "

, ",., N'''''' 0 ' '''' '" " ""K9MWM(-j CO ... ." '"
,

"'" KF18 '" " .. " " 4116
W1MX(KA1R} "A ", "" .. " """" N40EF GA ,.. '" "

, ...
""". j '" '" m " " ""'" K4FPF VA " '" " • ""WBklFl(-) '" ". '" .. " "'" ""'WS '" " '" " ""V<leGN PA '" ... ., • "''''' W8VEN '" ,. .. ,.. ,

"'"WABYTMH '" '" '" ,.. ,
'"'' """ NJ " " " " ""NF4F(-) '" "" '"

., ,
""" "'"' '" gg " "

,
""K7PGl(-) ., '" '"

.,
" ''''' """''' '" 00 " '" • ",.

KMFlKO(-) '" m '" u • "'''''' mA' '" " ''''' " • """IOIXO(-I "' '" '" "
,

""" W6YMH" CA " " 28 ,
""WB21"HN ' N' '" '" .. , ",.. K1VUT "A " .. 28 • "'"NR4$ TN ,,, ,..,

"
,

""" NfCZOH NO " " " ""WA2HfllO "
,,,

'" .. • 131 81 W4KMS VA " " 28 ""WAfTl(J( -) " '" ,.. " " 12414 "''' " SA SA '" "'"KA9CTM " '" ,.. .. , '''00 WB8VEW 0. " " " ",.
AA4fFt- 1 VA '" ,gg .. " IllSI KC7EH 0' " " " " ""waAN" OH ,,.

'" " • 10$19 ""'" "' '" " "
,

""N4ARO TN '" '" "
, ''''''' 'CO, "' " " " 2112

""""" " '" '" "
, -. KCOGN "" " " '" ""WSI'WG '" ,.. 'SA "
,

"" K&7OS "" .. gg " 2000
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WoUlFS NJ " ss e " '''' KC6JH(_) ON sas 3" "
, 18126

NL10 " '" " 20 ,
"'" W""ZAM ' "' sea 3" " • trsea

KBCQ-l "N " " "
, ' 300 KB3NO' " '" .. " to 16715

K.A7...KO W, .. " " t rza KI7t.4(_) 0' zaa '" sa e teses
0<3lJ<-) DC ro ro " uzc N....RO(- ) '" '" '" " • 13727

N1"'O)( "' " et " '" ...KI"'H NN ". aos " aa "".
WDllOYF "" sa sa " '" W6TPHH '" '" "" " ra 12720

WD8MRF "" " .. " '" K[).I,)(Al- ) " ,~ ,.. " 3 10912

W,""'" "N aa " " "" W.PZVH n. '" '" " ra ro..

w'" " ~ ~ rs eec VE1AJJ O NO '" ". '" " 10 1~

W7"'S)(H "' ee .,
" • "" W38GNH " '" ". oc " "'""." n, .. 39 " "" KAI Al- ) "' "" ""

., r ""
""" '" " 20 "

, sec KC&.K· "' ". '" " a n.'
"'K7F w, " tc , ec W"'1TCA(- 1 cr '" ". '"

, 9930

N2DCN "' • • , ee .".. " ,~ ,.. 39 3 "'"
• [);S10C1 champion

...,. 00 '" '" " " eeoc

H Slat6'PfOwlnc~ cl\amCliOtl
WA2'IFSH NJ '" '33 " e ""

(W) CotIlest "';nner
, _ a "" its '" " r 617.

' ''' o« ,.. "" se seco

WNE 4O-METER MULTI-oPERATOR
WB2'TKB "' '" tar " • "'"N8<N "" ' OJ ,OJ 33 '"''Co_ OTN oso. 050 ..... ."". D' T.... W5"WG(- ) TX '" '" 39 3 ""

N9N B<Wl 'N ,,..
'''' .. " """ W"""" "N '" '" 38 ....

!f.O.'TO· " ", '208 SS " esee KF1B cr .. '''' " • ""
VE2ZP' DU' "" 909 " 38 eeese W08M " "" so 9S ar 3 3800

""". 'N '" '" sa " """
N t SR "' so 99 33 s ""

""8AA(- ) " '" '" ea 33 "'" ",." "" '33 ' 33 " 372.

KF2X ' "' see '" .. " ""'"
_TOW "" .. " ar ""

,...FKF " 383 """
W8VE t·H WT " a, '" ".,

KA2HTHH NT ee '" " 11816
_ N" "" " " " 3'"

W3Y...• " ~ ~ rs .", "',. "' " 99 at e .,.,
NI BM V cr ' 00 '00 " "00

o [);slOCl champion W1GQMH "" " " se 3 ".,

H Slate.'prooinclal ch¥nplon ><3ND " " " zs s ""(W) Conlesl ....'........ W4KMS(-j " " " at ""waera " ea ee zs t ""
OX 4O-METER SINGLE OPERATOR 0<3lJ<-) DC .. 9S za t ""VE100' DU' " '" " e "33

call. QTN QSOo esc ..... ."". ., Total WD8Ma' ON " " "
,

"'"......N.,.., Veoezuela '" '" " ~ """ KB7MH WT SS SS ., '''''
eNSOQ' """""" '" ,~ ~ 38 """ WS2IWJ NT n " 20 ,~

H44SH' Solomon la. '" '" " 20 3nas W2FTT NT " .. "
, ,,~

L.A5YF· Norway '" '" " " "'" K1NCO '" " " " ""JA2B...V' Japan "" 300 38 " ",ro ... t<. 7FH W, " " "
, '''''

HI.....GE· Dom. Rolp. "" '" " " '''"' WBllOBX(- ) W, " " " "SS

CT.. t<.O · Pott ...gal ". "" 33 20 '''''' W1lUG "' " " " ,."
YV360S lI'lnl:lluela ,ss 3" " 73 17160 '"0' "' '" '" "

,,..
VK5BW o ......st'alla '" 300 " " 13158 w 060YF ON " " 20 ,.,
LX1JX ' L... . embo... 'g '" '"

, 3S .... K891T " " " " ."
OL8IJI ' West Germany n '" " " "" K4FPF " " " " ".

JA1ELY Japan sa ,.,
" " "" N(I;MCH ND " " 20 ""SM4CAN" Swell",n 73 " " .'" W6YMH e' " " " '"OK1 AGN" Clec::hoalovakla " '"
,

" "" AI<.7J( _) " " " " ..
14CSP' Italy " 38 ,

" ... W3ICM(- 1 " D " " "
, '"

G3WKS' E"lIland " ~
,

'" N2DCH NT 20 20 " '20

Y09CUFI3 ' Romani. " 73 "
,., W7ABXH "' 20 20 " 700

G5EBA Engl,nd " "
, ". NL70( - ) " " 20 3 , ..

JA1 FFY Jap.n , " 3 , '" KA7AKO W, • , 3 "PAJAZM ' Nel tlerl.rlds , "
, "E • District

VC4BXX Rom. nl. " 20 , '00 1_) Stalelpro.oloclal
Y03KWJ Romania 3 , 3 " (W) CotItftSl winner

(W) Conlont ....Inne'
• OX CQlJnlry champion WNE 8Q..METER MULTI-OPERATOR

C&11.1gn OlN aso. 050 Pt,. ."". .. Tot,l

OX 4O-METER MULTI-oPERATOR N9NC<Wl ON '" ." .. " .""call. OTN QSOo osa ..... ."". .. Tot,1 VE2ZP' DU' SS, '" 53 " '738'
,",YNO (W) ll aly .n ,.., 33 .. """'D N.8AA ' " '" '" " " """....". lI aly "" ''''' ~ " >0"" W4CN(- ) " ... .., '" " ~,

KF2)(' NT '" '" .. n ""'"(W) Conlesl ....ifV"18f "-J1E' "' '" '" '" " ''''''o OX country champiOn ,...FKF " '"
...,

wMTCP " 0 '" ". " ""WNE 8Q..METER SINGLE OPERATOR W3Y /It " "
, , , ,

co,.... a TN QSOo osa ..... .""'. .. Tob' o [);SIrlc1

' 02_ NT "" ... " " ""'" H Slat.

N"'" UT roo 738 .. " ''''' (W) Conlest ....inner

,.;s- Ma '" '" " " '"''W82OHY' NT '" '" .. ., "2510 OX 8Q..METER SINGLE OPERATOR
veXK' "'" .n sa, .. • ."" Co_ QTH oso. aso .....
OOSW"I- I NT ... 530 '" " '""'" ""'. .. Tob'

KB9MW' " 530 .ro "
, 3383D """"" Ilaly "" 903 .. " ,.".

N81ItTR' "" '" '" " " ".., CN9CQ' Mooooco ~, '" 73 " 87""
NA6T' '" 3<3 ... " " ".. ""D>' .......... '" '" " " '"''N81ItKY(- ) "' ... '" '" " ' 7533 HI8QBG' - .... '" '" " • 'ro»
KlUI«-) 00 "" '" "

,
"'" QK1MSM' ~l'll)Slcnrakia '" "" " ,....

Kc.oV· TN 33' '" .. >0 19152 NOGa - .... '" '" " " ,....
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OF9Zp · West Germany '" '" ae " taee WB8YEW OH "" '" sa aa 12750

ZF20X " Grand Cayman '" '" " " 12282 K3NO eA ,., m "' t t 12744

OX3ZM · Greenland '" ". 28 " 10810 K1NCO CO ". '" " 11373

YV3BOS' Venezuela se ", as te s-se WAfNNIIN" "N '00
,., to iosoo

JA1ELY" Japan '" '" " aa '"'' WB90BX" W, soe see 00 roaoo
OA1RE West Garmany '" aoo " eeoc W4KM S " '" '" eo ".,
H44SH" Solomon Is, es '" " is sese W08MRF OH '" m sa a ''''8P6KX" Barbados " ". as " .." K4FPF " taa tsa 00 • "'"JH7JGG Japan as '" " s ass xacv "' se rca se r saea
OK1KZ Czechoslovakia " es ,

"
,,,,, «az DC '" '" se t ""OK1AGN Czechos lovak ia " rz • te , ae W6YMH" C, '00 ". " s seee

SM4CAW Sweden so eo " s ,"'" W080y F OH '00 '00 ae oeco
OK2BLG CZechoslovakia ae " " r 1071 KB91T n, ea ez ao ,..,
14CSP· Ita ly aa " t " toeo NL7D " " " aa , 2175

G5EBA " England aa sa " eee AK7F W, ea se "
,

'"""OLBU! West Germany eo as r , "" K,A7AKO W, " " n t rese
V04BXX' Romania at " s see W7A BX N' " so ,. • "00
PA3AZM " Net herlands ta ae to ceo N2DCH N' " ea te '"OF3AO Wes t Germany " "

, • "" • Dist ric t award
JA5AUC Japan " za , a "" rNl Cootest winner
VK5BW" AuSlralia ta "

, s ""JA3HTT Japan , te e se
Y03KWJ Romania e " • ..
" OX country

WIVE COMBINED 4O/80-METER

rNl Contest winner
MULTI·OPERATOR

Check log: V06LV Callslgn OT, 0500 OSO Pts. SuPr. ox T"""

OX 80·METER MUlTI·OPERATOR
, <m",," 0", 1271 ,." '" " ,.-
"aM " "'" "'" "" er ""'''Call slgn am csoe esc PIs. SIJPr. nx Toll' "'" "' "" iaoe " '" 161804

15MPKrNl It aly '" ". ao " "'" "''' eA " " " '"
rNl Contest winner rNl Conlest winner

WIVE COMBINED 40180·METER OX COMBINED 4O/8D-METER

SINGLE OPERATOR SINGLE OPERATOR

Callslgn am esc, aso Ptl . SIJPr. ox Totl l Call1ign am csoe cso e e. SUPr. ex Tolli

N7DFrNl UT "'" "'" "" sa "00<0 c~ "~ .. tess " " ""'"KOlOV" '" sat 1078 tta ,. 147666 N.,.' Solom<>n Is. ceo '" .. " ""'"N8AKY" "' eec -os '" sa 141885 YV3BOS Venezuela '" "" " ss "',.
N8ATR ON '''' sea " " lCl4967 JA1ELY Japan ". '" so " "'"'''''H OH '" eoa se " tooaec VK5BW Australia "" aae aa " """W3BGN· eA at t '" " " 62172 OLBUI West Germany sa tta es aa ""N4ARO TN '" .. '" r """

OK1AGN Czechoslovakia ,. taa s " "'"VE1AJJ" "' '" '" "' " aesra SM4CAN Sweden sa "" ze s 3710

KI7M· 0' '" "" aa " aasee 14CSP Italy ss ". a zs ",.
W5PWG · rx zee aoa " tz - G"'" England c " za tssz

weAN" ON ,,,
'" za • 26719 '''''''" Netherlands "

,. re ,..
"TN ON '" '" '"

,
"""

Y04BXX Romania " " .. '"
"'" ON '" '" " """

Y03KWJ Romania ,
"

,
'"

"''' " '" "" "
, 18720 (WI Conlest winner

KF1B " CT m "'" " " " 000
W2FTY" N' '" "0 ., .. 16170 OX COMBINED 40f80.METER
W A21FS N' ,., '" " " 14016 MULTI·OPERATOR
KJ2N N' ,.,

'" " " "'"mETB eA "" '" 5<l • ,"', C11l1slgn OTN aso. aso Pts. S"". " Tot.1

W8VEN "" '" '"S '"
, 13455 15MPKM') Itaiy "" "" " " """

KK9A
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W9RE AND W8NGO
160-METER WORLD CHAMPIONS

W4VKK. KB8HW, a nd W2FJ "" lh 53; K1MN S. V6Yl.KAe...IG, aflll KA7BTO ""Ih 52;

a nd KC!OV. KesTF. WA2GZB. N7DF. a nd K1LPS WIth 51 WIVE mlliuphers .
Fo r the mu lti·op",al or c a tegory, W8NGO. K9YUG. a nd K9ZUH a cc" m" laled Ihe

mo sl WIVE mullip llef$, with 56each: AK2E had 54. W4CN Ilad 53. KIlUK M d52. a nd
W9ZX had 51 SIal "" and p'o.",ces

SC'fl&flIng alllogSheelS, EA5ET "'o<ked 17 OX COlIn"'es , 'o llowed by G3XWZJA
..,Ih 15 counl"",,: WBLAl ",'l h 13: N4IN. OI( lAVG, and W1CF "" Ih 12: WB3GCG
and VElYX .. ,111 11 : and ZF20X ",Ih 10.

A""" a il lhe conlesl enlnes have bee<> taDulaled , II IS rewao-ding 10 anal)'2e II>!!
Slaol oon equlpmenl and antennas "sed by the pa<1OCI~IS. TI>!! la lllflSbflIow Ieli lhe
Slo<y

The . ..ccess ot this~ popula< contesl would not ha... eeee possoDle "" t!lOu1
I"" l:Iediulion 01 t_ ...pe<b genllemefl 01 the "gentlema<t·s band." Our special
"'1an~1 10 Dan WA2Gl8 and Ed I(JlXO who both tackled the responsotllhloes 0 1
scoring . 11lhe enlfltl1l and COfTesponding ""Ih lhe ent.anll. These gent. have bee<>
_\'lid ..ilh thIS world-chllmplonsllip conlesl ever SInce ilS founding SOfflfl three
yflaf" iIIQO. Bot h ha.... tIu'ned Ille m idnlghl oi l counlless nIghts when the rest o t US
",e ,e enjoying lhe openings on lhe I),and.

Tile 41h aonnual con iesl is IllSI a'ou nd Ihe corne'. Aile' yo u readlllese ,,,su llS,
pass Ihem on 10 your tflends on 160 . Be sure the y"e aware 01 o u' world·
champ,onslllp Corlt"SI, SC heduled lor Jan"a,y 15·16. 1963. 11 yo" lhlnk thIS year'S
scores "'...e ,ecord b<eak...-S. ",a" ,,"(II January 1983! WIth lhe ,ela.al lon 01 lhe
FCC nnee onlhlS band. wee.pecl lo """ ""ao,ly 2.000 s ta llOOl s pa ,l lClpallng I'll be

lhefe . tIOw aoboul you?

9 3%
93%
7.9%
7,9%
5,7%
2.8 %

10.7 %
1.9%

.9.... eaen

'10 ·wllve sloper
Trllp vertlc.,
Shunt,fed towe,
Verticel ('I• . full wave l
Long wi' e
'ft -",. "" I-/Oper

Quad. dell. loop,

5 e lem"" t yagi.
windom. zepp

AMe nn. s used in lite 160-M..ler PIton..
COII/~s r

RIle.,;... antennas only:

s.._age
Loop conflou,al io n

u....
385%
270%
20.5 '10
40%
3.3%
2.4%

"....
37.3 %
15.3 %

Equipmeont

KenwOOd
Yaellu
Or.kll

""'"Ten-Tee
Collin"
1-Iy.Qa,,,, .....1'0 .
Healll, Signal One

Anl.nna

Olpolellnveflf!d vee
In.''''ed-l

EQu,pm~M used
PflOfHt Con t~SI.

'H'

" The molIt '""''''''y _ I'>ea'd on l li1)" , " Best ccoreet 1'... e',"" operaled" .
" .0.0 aDsalule w,oo",' '' . , . "eeh M e ly w,III'y aga", n"" yea' " These we lcome com·
m.mts were hea,d agam and aga ;n in the wa ke o f 73's 1982 "IOp·ba nd" e.enl.
"W,apped up my Wo,kod All S,a te s .. . . . "Th an ks to tho contest I Wa lked anothor
oe w count,y'" These we 'a soma o f the ,ewa,ds ea,ned for lust a le w hoo's 01COIl ,

lesl OIMI'ahon Dy ""arty 1500 pa rtIcipa nts.
It YOu'••• SUppon.... o f 160 meters. you can'l I>!!lp llul flO,.ce tIOw mUCll lhfl con

t!!Sl ll," grown Since lis iflCfltl lion some 3 yea' s~. TI'>e D"gtll h"",e o t IhlS world

cIlampoonShlp eYefll .....,."s .&SUfoo.

This yea, . W9AE stngte ·hande<;lly p'oduced 1118 Ooos, ~ Sla te s a nd p,ovlnc es .
ar>d 8 ox counlle s 10 t>ecorne lhe 1962 World 160-Mel'" Phone ChampIon tor
s<ngle--operator slat"",s. M I~e managed 10 bflal secon<J.p1ace Imishef and 1961
Wof1d CMmpoon WBLRl by • marg In of 136 0S0s ano 20.000 poonlS, A ,lOCI! as
close as Ihls. In-.oMng ,_ ol lhfl mosl p<omlnenl Sla l""'S on lhe Dao1d. S81S Ihfl
stage lor our 1983 """'" IUSI around lhe cor..... The uPCOfTN"ll eeotest " ,II decode
II'>e~I 1_ out of Ihree

80th 'M}HE and W8l Al ao-e to De Cong.-" 'ul ,,ted lor Ihfllf S" pe<b pe<lormaroce In
cor own "su"',va l 01Ine hllest " Wllo WIll su,pas s W9RE 's 1118 osas whICh flOW
estaDllshes a world record on 160?

In the mu lll'OI"', aIO' catego, y. the C'e w membe,s at W8N GO a,,, tile 1962 Wo"d
Champ;ons. They complled 817 OSOs. 56 s la tes a nd pro.incas. a od 4 OX co"nlfles
for a tOlal sco,e of 273.900 ccorest po,n IS. The gang al W4CN, lasl ye a , 's World
Cl>ampoon shlp sl a lion, I,n,shed second "" th . lo taol o t 238.950poonts. It was • .....,.

c~ 'iIICe ' 0< "'" lop sIol. ",,' h only 73 0S0s and 1 mul"P:"" sepa.o-.'I"ll tI'" 1_
sIa l""'''. "'e-re agaIn. II'>e 1983 cceteet WIll decide II>!! best 1_ OUI 01 three. sonce
lasl year 'S Ch....poonS tlf"~ second Ihrs lIme.

Of a ll lhe Slng~alor enl"es. Ihfl lollowing Slaol""'S compi led 500 0< mo.-e
cso, W9AE P 118). W8lRl l982l. WB3GCG (932l. WD8CRYt762l. WBe(;MM 17m
W tCF (ti91).KJ90 1622l. N8ATA 1582l. N5J B 15 791. KCSP (561). K90ll t562). W38GN
(5241, a nd NSCG (502)

In the mulli·o pe ,a lor claoss, 500 0' more OSOs we re ea rned Dy the foliowIf'G s ta·
tions; W8NGO (877). W4CN 1804). AK2 E 16881. K9ZUH (67n. W9ZX 15121, and K9YUG

"""W9RE worked the most s ta te s and plo.lf'oCes (581lor the slng le -ope, aolor CII Ss.
loIlowf!d by WBLRL and WB3GCG " ,th 57 ; K9RJ ",th 56; KC8P. WQ8CRY, 1(J9O.

N5JB. WEllICMM. and K90ll ""Ih 56. WI CF. W90UB. a nd wtlCM " ,Ih 54. NSCG.

tsec

""""

WORLD 16().METER PHONE CHAMPIONSHIP
MULTI,OPERATOR STATIONS

Cal lslgn Stale OW StJPt. ox PoInls
WBNQOM1 "' on ee • 273,900
W4CN" " """ sa s zae.sec
AK2E" "' see "

, 224,750
K9lU.... '" on se e 213,280
K9YUG n, ... se • 1~.400

KIll K' CO ." sa , 137.120
wszx " '" " 130.560
NlIAKY ' "' '" eo a ..,.,
K8ITJ CO '" so "00<>
AA1K13 ' D' ", " r '''''KElBAC' OH ". .. , se.aec
N408R " '" '" 43.800
K~R ' «s '" c t 41.800

woe," «s '" .. , 31.970

""'"'3" "' '" -o , 27.470

.""" CO '" '" '''00DF5l[)oA' Go<mo", " s ""
(WI WOfId CF'Iampion 10< 1962
• SI.letPto¥inciallDX Country Cham(Hon

OISQ\lo&IIfl8d: W88J8M

160-METER CONTEST SOAPBOX

"A "f'f)' e xcellen t tesl, Some thin g should bft don9 aboul impro ving rile co ndilions.
/to_rlt,}.·'-W1BB.
"Suggest you 11;"''' muff'p'HIt 0 1zero 101' . 11~ 1ft' s t.lions. "",," ,!lei/excess poweT.
,"a' 'tf'OU1r1 c.rtrtinly ",Ill ,,,. res,,"s consld«lIrHy. ~-AA II<

- My Int,ry ., . contest Hope I help those _"'9 RhocIe IsIllM,R_ W ILOV

HExce/lenl COfId,IIOllS ",. ' .,.r nrghr S4<fe "'''S. la"'" sI", conl~SI and I'm ~/Iy

100I<"'9 forwllrd to fl'''' .,..,. no" _ ,,.,.,, _ .H_ I( I LPS.
"Lols 01K trv,ry. The baM ..lIS ~x'rI!IlMIy croW'O«J,"- II INBN

"A very I,,,,, even/ ' Many brg SIfpIals. and thfHe were men s lalrons on ''''' OIInd
Ilta n I n.... ever heard on 160 meters ' ''- K2D WI,
"Haa no tlting bu t antenna ptOb/ems me l SI n igh l , Ble'" e borrowed rig to top il 01/.
I'll be b8c~ ne. 1 Y~II' /hoog h,"- AK2E,

Hf . cellenl Isrsl--nigf!r EU/OPNn openmg " - N4IN.

".scar. lIrOUld fM"", bHn ' ugh<!< bul " .d 300 kHz Iflterl."..,ce trom 8t1op '10'110 hYes
just rJown rhe road. He de/ilH!ratt!ly ORMs and lhe f CC has g;~ I" m .... ","'98
about il. ··-W4PZV.
"M ~ Iirst 73 conles /, Hea a g reat time. Will h/J"9 a beller receiving se tup next
yHf, " - W4TMR,
" Th e mosl enjoyable contesl I'w. ever been in'''- W4TWW
~A bunch of a c ti"'ry on l he banO H.rdly .ny OX,"- W8ifZPF.
" /tAu SI $/Iy rhere .... much /Krilmy.nd I c.rtainly entoy«J ir very much.··- N5CG.
~EflIO"(fld "'"contel/,Sou_I,~~20 meIfKS. 71fe5r~ light a lOP my 300 .erlocal
pa'" my .eeei..... ',/$ I/lroughour",. conlest.~- W5GFR

MT"'n~s lor . I If1t1 1 6J).".~conte5r-AE5H.

" Nsee conr"sl. End«1 up doIIIg s~ .nO m,sMd llall 01 .1. UfllotIunate
Iy,M_ K5JZN

"Lo/$ and loIS 01 QR/tA," -W5LFG

" Very ",'eresting conl"s/. Sure enjoyed il." - KCSLK,
"Sur~ Itad loIS of lun In lite comesl. LOIs of QSOs and loIs of QRM. " _ K6ANP.
" Great c om es l, Wis lt I coola Ita w. wortred the enl,re evenf."-WD6EFU,

" En;oy«J il. lIS I'm su,e """",body d'd. Sl!cond night W8$ nol.s good lIS Ihe flrsl
Doubled IlISI yHf's SCOfV, lhough," - W6WB Y
" Hed 10 _~ both flIghlS buf man~ 10 sI.p in. f~.. NflYada muit'pllflB for life
s ra rlOtl. on the b;Jnd.~_W7Aa){

"Sounds It~ ~ ",. contest is gro"'''''J -V real. HBd . I}fHl r•."..s d>d~ I
1.H<..a 10.~-I(A 7BTQ

"Deyl"" e conlacls a,. <May bul 100 bMj yocs couldn 'l worl< • Slarson • sacond r.me
il you worl<ed Itim ' '''' nlghl beiOfft,"-N7DF.
" Su,e &IIjoyed tlte conlesl, Lots o f slallons heard on l ite band."- WB 7FDQ,
"Suptff contes t' I d id betl~f than laSI year and it sure helps loward my f, band WAS
awa,d, See you a'}lIin ned y"ar, "- AK 7H.
" V"'Y ",,/Cyable contes t, Am.zed allh.. number of s l.llons on tit" band, All w"re
''''Y courteous. /I ",... ,.,,1ger>1~.n ·S conl~sr. ~-K 7SFN

"GINI conres l. HH nJ . 101 ol /KI"" ry /rom m y QTH ".,., in Monra na.~ry o t
QR/tA, 100 " _ K TV/C

Mo.yl'.". bonus poNIrs should be WIlI/ttd ~-KC8A

~Hed 10'1 at tun lIM1 /0010:1<1'} Irxward 10 1963. Tlfeconle"I" rje/m"ety~""'9each

yHf TIIa".)'Du. 73'~-N8A I( Y.

M5-9 po_-line nois~ Iltrou'}houllhe contesl'~-W3CV.

Com i" ved
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MA lUll.~tl<}m.nJy .If.". WOi~1Id m.ybe 12 ClI/11 01'1 I6IJ /tie ,.. , 3S~rs. rhi. MT". Itf'St 160-~"" con teSI _ 101 ""'. / imnted /tie Smolr. v. u.y ARC _ /0

_ _ I ""'''''9''d """" 100 contlCtI'"- W08CRY. NIp ..... out. " - WlCE,w
"SoundIId II~. tNer)'OIW~. tpHl tim" .M_ I<BHF, M~_b/f1 ICfNil'Y 'hiS )'Nr . 73 h. s ll'Oi'lof It -osittr -WB«;,w,w
". 2 II."" _lid. Nor bH 101 • 25-1001 Mhcft~MIOUnd Wl't1Cll1 ""tll only S " ,wy lirst " flO'! 01'1 1~1tf contnl illg, /",.. ,"Ity impreSStKJ ""'" tile Iumoul
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WORLD 160"METER PHONE CHAMPIONSHIP
SINGLE-oPERATOR STATIONS

..,- ~.~ esc ""'. " ....... w.rww 50 ", " 3 "'''''....,"'" '" 1118 se • 371 .5IlO W80N OM m "
, """

W8lRL' '" '" " " oso.zoc K1NSN' "' '" "
, ".'"

weaoca- "' "" " " azasec WS70lM' OR '" 33 , "....
W 1CF" ". '" .. " "'''''

••z " ,.. "
, aasec

WD8CRY' "' '" '"
, <'34,2~ W'"''''' " ,.. as , 31 ,980

WBOI CMM " CO m es , 230,895
W4'fZX NO '" ae , so.aec

KJ90 ' 'N eza '" 184,670 AK7H W. '" " • so.aeo•.08' "' "" es s 169,800
WJ\5NFC' "

,,,,
" 2 ".""

N5JS ' rx ", ss 3 169,650 WJ\9FTV u, '" "
, 27,510

NBATR" ON "" eo , 1&1,640 ' '''''N ON rza " 2 28.""

K90LL ' u. "" es 3 160,950 K3SXAlMM NYIMM ,,.
"

, 28."'"

MeM" «s ... .. e 147.600 KHFH NO '" " - 28."'"

"'" n, '" se • 142.500 K I ECK ". '"
,. , 24.505

""NW "' ." sa 3 '''-'''' ""S ON ' OJ " - 24.310

N5CG· oc sea 53 , 13!).810 K5JZ N o« ". " - 23.""
W3aG N" "

,,.
" • 135.730

... ,.. 00 .. " e ".",

v.t90US" W, '" .. 3 135.660 N7....KU NV ". "
,

""'"
KClOV " ON '" " 3 1 30,1~

WA9RHU n, ". as , 21.420

K1MN S" NN ." sa 3 120,725 ZF2DX' Grind ~rman 82 " " 21,150

K I LPS" V, .'" " 3 119.610 VEffiJ" OC ". 33 3 20,160

W4TMR ' NO '" " 6 11 7.720 VE80U' All. '" so , 19,995

KA7BTO" to aee "
, 111,805 WOOV " 92 eo , 19.270

KGSTF" so ." " 3 109,060 VE7ERY .0 "" se - 19.000

W4VKK' G' '" sa • 106.020 WS9LFDll OT '" es 2 18.755

W2FJ' N' '" sa 6 1001.<130 W4KMS V. ", " 2 18.31 5

N7Df' ur '" " S 103.88) AJ\4FF V. '28 "
, 18.270

N41W " 3" " " 101,100 K400 V. '" 30 , 17.515

KAg l'·uG' ~ '" ee 3 93.n~
W6WBY '" ", "

, 17.490

W5YZ" N" 333 sa 3 92.""
«esvr OM '" " - 11 ,~

KUOQ >' 33' " S ",.no w"""" NT "3 "
, 16.6010

VElYX' N' '" " "
sa,,,, VE1BPY' "" sa 33 , 16.~

N4MM" V. 336 " • ee.«c VOOO oceeee sa " - 15.810

"'80· NT '" " 8 84.075 KBAOM "' '" " - 15.7'9!>

KDolNI " '" " 3 78.&4~
V"",,, 0 ",,", '" " 3 15.300

KG4W " '" "
, 77,315 " 9CG0 n. es "

, 14,!>llS

VE2ZP' Quebec " 3 " a 75.90) K86rE ON es 30 , 13,330

W4PZV >' '" "
, 74,760 W5LFG rx " " - 13,230

K7SFW NV 203 eo , 74.71 5 K2MN NT " 28 , 1 3 ,~

N4J\AQ m aes " 3 14.460 WI SS ". n so 3 12,375

N3CO " 0 283 " a 73.580 W08LCO "' '" 22 - 11.110

WS7FOO' »a '" eo , 7I.2&>
W1LLIGI4 V. " ea , 10.320

KNIC" "' 283 " • 70...90
W4HVU " " es e '0280

W02CZB .... esc " 3 69.120 W I LOV' ~ " at - 10.185

NA40' " '" " 3 sa"" K9IWi6 '" " 28 - '230

W.W OM .. " 3 92no WD8MRF OM ra '" - e. tee

....N " 2.. 50 61,500 VE~XU" .... 80 28 - ' .930-
WAIIOFH" W. '" "

, 61.410 W08LCN "' " " - 7.750

K31XO MO '" "
, 80."" KB7M' ~ '" " 3 ,....

W!,lHW' "N m '"
, 80.'" G3XWZJA ' Engllnd " - " 1.450

AA8S ON "" 30 , 58.1<10 K8HF ON " 23 - 6,785

W5GFR " ,". .. , ",."" EA6ET' Salea" c I~ "
,

" 5,130

K3LGC" " '" .. , .. .. W06EFU '" .. 20 - ,..
KS3MI " 2" " 3 53.410 OK1AVG' Czech " - " ' .280
AE5H" "' '" '"

, "."" W7ASX NV '" " - '280

W31CM "' ,OJ " 3 51.650 . 08U0 "' " " - ' .930
V"""'· "'m"", '" "

, ,,= KS7WN ~ 33 20 - 3."'"

".....
ON '" "

, 51,000 W,""'" O' " " - 3.150

W...UO ON '" " • "'."" EAJeCN " "'m " - • 3.120

.,.".. NT '"' 39 2 "''''
AK7F W. '" "

, ,."
."" "' '" "

, "280 "'''
..,

" " - ,.'"
K4CNW ' 50 '" .. 47,300 ",""V "' " " - ,.""-
K6J\NP" "" 20' " 3 45,900 KA7HSS WT " " - 2,2~

W3AP " 2" " 2 44,955 KH6IJ ' N' " " - 2,175

N8TN OH 233 "
, 44,460 KA8MSO "' 50 , - 1,750

WB1CWZ' C2 '" 33 , 44,450 8P6KZ ' Sarbados "
, , 1.495

KC5LK " S 206 "
, 43.680 VE7FS5 80 23 " - 1,150

VE 4WR' Mamloba '" " 43.120 W3ETS " " "
,

'"-
W40 WJ >' '" "

, " .930 NeASS "' "
, - 03.

KCBNR '" '''' .. , 42.750 .......CO "' • , - '""" " '" ., , nl~ ' 9GOF ~ • , - '"
"'" .... "" " 3 "'.800 "'" World~ lor 1982
WBOIUFL " ", " - ...'''' • SI. Ie1PrOVlnc,.woX Country O\arnpoc)n
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WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

IIZ·sin (75M only fifi' )

Mulri·Band (5, of, 3 ban ds)
SO/15M thnl 10M

DIRECTION
FINDING?

DOPPLER SYSTEMS
5540 E. Charter Oak
Scottsdale, AZ. 85254
(602) 998-1151

New Technology (patent pending)
converts any VHF FM receiver
into an advanced Doppler Direc
tion Finder. Simply plug into
receiver's antenna and external
speaker jacks. Use any four
omnidirectional antennas. low
noise. high gain for weak signal
detection. Use serial AFSK option
for remote display or tape record
ing data. Kits from $270. Assem
bled units and antennas also
available. Call or write for full
details and prices.

* No Receiver Mods

* High Sensitivity

* 135-165 MHz Standard Range

* Mobile. Base or Remote Use

* Bright lED Display

* Optional Digital Readout

* Optional Serial Interlace

* Kits or Auembled Units

* 12VDC Dperallon

* 90 Day Warranty

Broa d banded • no traps used

4511BTTY Interface
for TRS-80*Color
ComputerOwners

• S1mply plug 111to Program Pak' slot ,
• No software to toed, it is in ROM,
• Split screen features word wrap and

oont1nuously dlBpla,ys stasua.
• seiecuve call1ng stores tnoom1ng

messegBS on casette tape.
• Be'riot and ASCII roocee
• Standard EtA stgnals to your T-U.
• Complete docUm6ntat1on supplied.

4811 RrTY Interface
.... 111 $169.98 Z

RIDGE """""9_00
SYSTEMS ~~-r:v
CO INC dents 8d:15% salalI tax ,

., . ·""_rI<oI T."""c<:><p
e.o. Bo x 772, Acton, MA 01720 (617) 264-4251

Prices 5tan at $82.50

THE MOR·GAIN HD DIPOLES are tile
most advanced. hlgllest pertormance mulll·!Iand HF
dipole antennas .1vallable, Patented design prowides
Ienrth Ofle-hall 01 COIlwenhOrl.l1 dipoles. 50 ohm
leed on .111 !lands.. 110 tuner or balun reqeeed. Can
be Installed as lnmted VEE. ThovSCInds In uSoe
worldwute. 'll mo<Irls avadable ,ncludlnl two
models engmeered for optimum peflormance lor tile
ftCl'jlce bands. Tile Mor-taln HD dipoles Nil set'~

are the only commercial antennas specI fically
deSigned to meet the operational requirements of
the nonce license, Our I ·year warrant-, is backed by
nearly20 years01HDdipole productron experience

For detailed 10-page brochure. write or phone
directly to MOR·GAIN, P.O. Bo~ 3291.
leavenworth. Ks. 66048. Tel , (913) 682·3142.

24 hr. timer

New Low Price
-$59.95

microprocessor
water resistant

solar assist

Upgrade your early Tempo S·1 to cur
rent Production Specifications, kits
include : _ 450 M.A.H. Battery Pack
• New Case Assembly • All NIMI Es·
cutcheons • Spkr./Mic . Jack w /Dust
Cap . New Earphone & Jack. P.C.B .
and Parts for Easy Installa t ion. Detailed
Instruction Manual _ Fo r Radios With &
Without T .T. Pad .
O t hElr Accessories Availabl e :

Spkr/Mic . Designed for S·1 's . . . $24.95
Heavy Du ry Belt Clip...... ..• 7 .50
Flex Antenna 6.00
To Order Ca ll or Write t o :

ADVANCED COMMUNICATIONS
INTERNATIONAL ... 4-68

2411 Lincoln Aftllue
Belmont. CA. 94002 U.S.A.

(4 151595·3949

Add $3 .00 per order for ship p mg &
handli ng. Cali fornia res id ent s add 6 %
sa les tax . Visa, Master Charge accept ed .

TEMPO S·l UPGRADE KITS
$39.95

The HAM· ' fUOl;t ions include local time,
world t ime. lG.M.T. tool count-up and
count down chronometer. day , month ,
date. a la rm and h ourly ch im e . It's ideal
for log-keeping, OX time conversion and
10 minute 1.0. t im ing. T he HAM- l fea
tures 8 high contrast Seiko disp lllV and
so la r c ell battery assist. Battery life is
better than 4 years. T he HAM-' is water
resistant to 20 meters, the case is 100%
solid netntess steel and the crysta l is
scratch resistant mineral 918U. The HAM
1 is rugged aod durable and h as a 1 year
warranty .

2 METER AMPLIFIER
$39.95

. 2 Watts In, 10 Watts Out - V.S.W.A.
Protected - Can be Used for F.M. & 5.5.
B. • Led Status Ind icato rs - Low Loss
50 -239 Connect ors - Current Drain Less
Than 2.5A at 13 .6 V.D.C. - Massive
Heatsink - Bu ilt In TtR Switch

•
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A816·882-2734

MAGAZINE
80 Pine S ireet Peterborough, NH 03458

800·343·0728

COMPARE the HAZER'·
with foldowe r + telescoping lowers

• ","lenni SySIe<M mounl on o-<u............ IoIIows _ ..lei 10
_ 01 00-.< • R. ... 10 10_ lOP Of _ """'~ 10.--• Sl lfly loci< ...........on M...._ ...... whole ....~*""'" &. '"
no<mII pas,I"'" _ can '"'

• W~IlI tr'In$I..-.'" d.l«fly 10 _ W'ncIl caDle used only lor
.....ng &. _ing

• w .1I SUPPO" II\OII . nl....n• • ".ys up 10 :W Iq II
• Migll Qua""" male<ia+S &. woO< m ....sll'p
• S.Ie!}" speed, COI\".nlence - :<mOOlll I' ....'
• E... 10 inslall "nd u..
• Fo< Rohn 20 &. 2510_ - Ollie' 10_" on ,oqueol

Comple'. w'lh winc h , 10011. 0 1caOIi. N1'dw" ••rod ' ''"''UCI'''''.

MoUER II He.....,. lIum. 521995 ' $17 00 UPS
HAZER III SlInd.", II Slllll 9'5 ' $13 00 UPS
MoUER IV HeIvy ge' 52.9 9'5 ' S2tl 00 uPS
Sgec,ty .....1 _ .. _ """"'''9
114IITlH EMGINURINQ PO. lOX~ BOONYll.U. MO I.s233

•

"\f1o""\
•

AZDEN- KDK
PCS-4000 FM-2030
ADUII "' . D .. ' C IIO CO.. . U,U _An ' 0 oH u n _ . ' '' G. ' -
CO II ' '' O~ · I . ..... 0 •••• - ~ .O' ' U". II0 · . " · I D
II WATT ' _ .un .. CO "'A"" ..... 011' .. _ .. W." . ·

.. 0-,.0 ..110 _ . ", ' '' 'n .e." ' •• D 0 . "'"0.'. ' •
- 0 • • • .... W..... " " • " " ' C , W"" U. / DD W.

'"00 , C O " , . _ A'" I .." .
ALSO : PCS-3 0 0 HT , ..... AT '....0 ..· IAII D
PCS-2800 1 0 M FM, ~ , ..". ' 01 .nl-OH
I cc I ••ort •• , .tc. 0.'•• " 0 •

Special dl.count. - call 10' quot e

B. G. CARL ELECTRONICS
111 2 B c, • .,. A•• . ,'" Nor thr ld , . , CA ,,32B

Call: 1-213-363-1216 I u wtl me l
Brw. n
AGBR

Selling 73 Mag
az ine w ill make

money for you. Conard
er the facts:

Fact ' 1: Sell ing 73 Magazine
increases store traffic-our dealers

tell us that 73 Magazine is the bot 
test-semna amateur radi o magazine on the

newsstands.
Fact 12: There is a di rect correlation between

store traffi c and sales-increase the number of people
coming through your door and you'll increase sales.
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$,
which means more money for you. And that's a fact.

For information on sell ing 73 Magazine, call
80Q.343.0728 and speak with Ginnie Boudneau. our
bulk sales manager. Or write to her at 73 Magazine,
80 Pine St., Peterborough, NH 03458.

•

,

...", .
-..-Jl2IISIVl

'r-snt-rs are Highest Quality
SO/S O Colton Polyester

S IZE
Adult SOl Med Lrge x .Lrge
Child 2-4 6-8 10- 12 14-16

Add S2 To Tot.t For Shippl"ll c r.-tV..

COLOR
White /Bl ue Trim White/Red Trim

Light Blue Tan

,
I I I c -e

I I

ox H O U ND
DAYTON ' 82
FIEL D DAY

AN Y MESSA G E

ti ~I S "fl' Ore 511~ ~I IS /I I .". 'vvlo n ',1,>sr, EM< ~

o ' , ·Of~· P\ J.. : --:w 0 ','! fN"r tocc
C Re LE ONE

e n Blu e Red Gold

I I I I I I

I

I I I I I

I I

o Morsekey~ 0 My Own Logo I r'rovoe B 8. W Copy)

~- ! ;----

HAIlCPS

CALL LETTER
T SHIRTS

LINE 2

LIN E 1

LINE]

LINE 1

LINE 5

UNE4

LINE ]

LINE 2

$8

Address _

Signature

• 0/1111 /111/ t u. %(

Our co m for ta ble an d durahlc T-Sh irt s are the fine st quali t y a vail
able. Make up your own mes.sage, nxcc, WAS. WAC, IIa m s d o il
with hi gher f requen cy , nx Hound. OX ,Pedit ions , Please QSL an d
an y o t he r rnessage, Up to si J< lin es o f 10 large le tlers e a c h o r up to
12 lines o f 20 sm all letters each. Discounts fo r Club orders an d
I:REE lo go wi t h orde rs for 12 or more , FAST MA IL O R DE R! !

City State Zip,-;-~---

ck 0 Mone y Order 0 Charge Card 0

Card Exp Oate' _

Name _

Intro d uce d and the t alk o f the Day ton Hamfest these Ar tracnve an d
Dura ble Call Letter Huts are just t he th in g for Ha m feats . Fiel d Day ,
c o n tests a nd Clu h Acnvnes. Messages are printed b y com puler and
ca n be up to 6 lin es o f I II s ma ll lellers, J lines of 9 la rl e letters o r
an y cohinanon. The Mor;e Ke y o r yo u r logo takes o ne large line ,
Discou nts for Clu b o rders and Free lo go w;lh o rders for 12 a nd u p.
Once you r 1010 is o n fil e with us it is fre e with an y quan t i ty , an d
remem ber e~ry hal ca n ha ve a different ca l l o r mt'$S3le.

tCALL LETTER H ATS l Ot El m SI. Suite 4 , ~tetborough, NH 034 58

l J

,

,-----------------------------------------

,

j----------------------------------------j
i ~ CALL LETTER!
i :t),\1s'i o;~v HATS ~." i
I l\c\\'\1C

101 Elm St Suite 4 !
l'eterboroulI:h , NH 03458 I
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...., , , , $1600

." ", .. ".. , ..", .." " $10.15
13 BA,CK 'S SUE- \0 YOUR CHOICE13010

"'"
"""

............-- •. .. .. .. .. . . .-...
13 BACK 'SSUE-25 YOUR CHOIC E

. ,., .. $2100
13 BACK ISSU E-25 OUR CHOtCE

......_...•.,~••,.••.... _ $1• .00
S" 'PP'''ll Please add $1.00 pe< magaz'ne Orders 01
len ma gazines 01' ''''''''y-Io.", magaz,nes add $1.50
pe< ord er,

Code Tapes
any four tapes for
$15.95! $4.95 each

"GENESIS"

2!;. WPM -CT732!)- th.s 's the tape lor Iflal small
group 01O>teraoch' .... ,ng hams ..no woukln·1be contenl ' 0
s Imply "","sly Ille code 'eQu""",enls 01I"'" E. I,a Class
"cense II's lhe lougr.eSI lape we'"", gOI and ...e keep .
pe.manenl hie 01 hams who haye masle'ed ,I. LeI us
kno w wilen you 're up 10 speed a nd we 'll In""'''be you .
name ,n 73's CW "Ha ll 01 "'ame. ,.

"THE STICKLER"

" BACK BREAKER"
13 + WPM- CT1313- COde g'oups aga"" a l a Dr' s!< I.
per so you ...," be al ease """"" you !III Oown.n l' onl 01I"'"
s teel y-eyed oo-n..-.t ,nspecto< and fie sta'ls sendIng
you pla ,n la"lluage al only t3 per. YOU .- I" ,s "","a
ma'g ,n 10~come Ir.e panoc ""'''''' ' 5 un'_sa l on Iflo
tKl Slluall(lflS WIlen you '-.e s.penl \'OUf money anell ,me
10 la _" tl'le IKI . yOUl . "'.ank Ilea""" you had Ih,s back·
bfea. ,"ll la pe

"COURAGEOUS"

BACK ISSUES-Comple'e your coHec1ion: many are
PfNl'le"COIleC1ab1ea no"', claSsics itl lhe held! A, lui' col
lec1ion ito an mvaluable compen<.tium 01 radio arod elec
lron ",s knowle<¥!
13300 13 BA,CK ISSUE- BEFOA E JU LY 1960

,." , __ _ , " ", $ 300
13350 73 BACK ISSUE JULY 1980THRU OCT, 1981

., ... " ,.." .... " .." ...$ 3 ,5(}
13350P 73 BA,C K ISSUE NOV, 1981 TO PRESENT

. " , '" ." ", .." ,..".. .." .. $ 3,50
13005 13 BA,C K ISSUE- 5 YOUR CHOICE

"OUTRAGEOUS"

5 WPM - CT7305 - Th,. 'Slhe be9,nn,ng lape lor people
..no do nol know tile COde a t all. I,'a kes ' hem IIltOugh
lhe 26 Jeners. 10 numbe<$ and necesury puncluahOf'l.
cornptele w,' h Pfac.lice ""ery slep 01 Ifle wa y using Ifle
ne weSl DIl IZ leachIng tech nIQUes. II IS almosl mllSC·
ulousT In one hoI" many people-includ,"ll k,ds o f len 
a'e a ole to m as te , tile code, The ease of rea m mg g ,yes
c onfidence 10 beg inne' s w~o m,gh t ol he.wise d'op OUI

20 + WPM_ CT1320_ Code ,s ...hal gels you when you
go Tor Itle Exu a class lIcense. It ,s so embar,a SS lng 10
pan,c ou t Just beca use you d,dn·' p,epa re you rself w,lh
ttl,s lape . T"oug~ t~ IS ,s only one "'Ofd la s le •. Ihe cod<!
g'oups a.esod,lJicull tha t YOU'll almost fa ll uleepcopy·
'ng the FCC stuU by Cornpa"SOfl. U~ ,epor1lhal they
can't eere-e how easy 20 pe< ' eally 's ...,Ih Ih,s lantasllC
"""'hou. tape

,+WPM -CT1306- Th•• <!I lhe p"actoce la pe ' 01' the
"I ....."'. and Tee"n""an locenses. " IS ...."., up 01 one
solid hour 0 ' code. senl .allfle o ll",..1FCC Slanda'd Ina
01"'" lape ..e·~e hea.d uses lhese standa'dS. SO many
people hunk tfle code wt>en lhey are suddenty_undlll
pressure-laced .. ,Ih c haraocllllfS sent .1 13 wpm and
SPilced fOl' !) ..pm), t",s lape '5 nol memoru:ao.... unl,ke
lhe zany!) ...pm lape, eee e the code g.oups a 'e enti.ely
randOm c na rac te<s senl In g'ou ps oll,Ye

S tyl... X

o M

noVICE
LICEIiSE
STUDY
GUIDE

,
IIII!

E.~__

.. .. .... .
KL7GQD

For Your
Ham Shack
73 Magazine

Binders

Styl.. y

• p,.",..,...e anet PfOlecl YOU' coIi«II()n 101' a 1I1."me'
Orde!' IIleSll hl-ndsome red Dondets ,.,,'h gold 1e11""'no
$7 50 10< 1. 3 101 $2115. 6 tor $012 00 (F'<.>slpaKl w,th,n
USA. plene a <kl $2 50 Pfl" OI'der outs ide USA.) CIHtc_ or
mone~ oraers 0fI1~, 1'10 fJ/IOne 0.- CO D. orderS 13
ll indef1,. P.O. Bo. 5120 , Phi ladelphi8, PA 1~141 .

°lfOTt_Abo.." eddro:.. fo r BlAders 01l.l7.

W2NSD/1

.,y-..., .. -

GENERAL
LICENSE
STUD'(
GUDE

=-

GEN ERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M, Daniel NBRK This is the
complete guide to the General License,
Learning rather than memorizing is the
secret. Thi s is not a question-and
answer guide that will gather dust when
the FCC issues a new test. Instead, th is
book will be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
appli cat ion form , Order yours today and
talk to the world. SG7358 $6.95

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

. OSL C AAOS _13 1....ns 01'1a I.nlasl ,c SIlfies 01OSl
ca'ds a l a t>ou l hall lhe cOSI 01ha~ ,nglhem d one e lse-
...here because they are ,un a s a IIIHn Detw"n p" nl ,ng
books a nd Olflof uems , n Ihe 13 Pn nl snop. 250 Slyle
W- QW025O- lo ' $8.95 ' : 500 Style W-OW05OO - to'
$13.95' ; 250 swre X-OX025O- fo. $8 95 '. 500 Slyle
X-OX05OO; 250 Sly le V_QY025O _lo. $895' , 500
Style Y- QY05OO-fo. $13 % - A, lI O", 6-12 wka . 10.
dell. ery

• NOVICE lICENSE STUDY GUIDE- by Timothy Ill . Daniel N6AK. Hefe is the most up 10 date norice
guode ava- laDle. II is complete ....IIIl in tClrlTllltoon .bout learning MorH Code...... ' .... lalesl FCC amateur
"'lIula llOl'l$ al'lll tfle CUf1&n1 FCC application lorms. n u , guide is "Of a quesllonla<ISW8I me<noIlZiil loon
course but rather i l emphUilft the pract ical side 01 getllng a ham IICeflM ilInd PI.Itt"'ll a sta tIOn on the
• '1. II ,efleet. what the FCC ."xpecls a NOV;,.. 10 know .... ,!llOut Pllgo& aUer jMIge 01 dull theory. TI'>e most
CUrf!!n! ,nlOfma llOfl s t,11a, allable al last yea, 's price. SG7357 $4.95. ·

• NOVICE STUDY TAPES _ II you are juS! gett Ing started In ham rad io, you' ll find these tapes ,nd ,spen·
sable! Tn,. up·IO-lne-minute ," vi s ,on of Ihe 73 Study Cou rse IS the perlec t way 10 leam " verytn,ng you
" """ 10 b'_ze through t he Novice wrilten .. u m. Tneory. FCC fe<;j ul aHons. and ope,aling $,,,11• • re all
cove-eo, a nd you'll be a mazed al how laSl you ~arn us,ng reese lapes !

Oflce Iflo IIt$IIS behind you. Iflose la pes ...,11 go nghl on beIng uselu!. because Ihe y a ' e packed ...,Ih tne
la le s l inlOl'mal1(lfl on sell,ng UP you< own nam SIallOl'l. and gell'ng on lhe a"

TnousandS 01people t1ave d'SCO'fefed no... hSy le ami"1l "orn c as selle c a n t>e-Ofdef no... and ..... ,...
the fa"",onat,ng woOd 01 ham 'adoo' CT1JOO set of 3-$I~.9$'

SoenI,S1sl\;Ive PfO'fefl Ihal you IN'n la M.... by 1'S1 e'" ng lhosn by 'ea<.!,,'tl bM:a,,!I'lI you can pl.a ~ a cas-
""'Ie lape o-.and ave< ,n YOU' spa,e I,me-_ ",'\I 1e YOli,e d" ..ng ' YOU ~ ""OI'e and lTIOfe ,nlo
each I"ne you Ilea, " You can 'l prog'ess ..,tnout SOlid lunda men la lS tbese ,h'ee nou,·tong laPftg,"'!'
you a ill flo baSICS you 'lI ..-:1 10 pass the Jio-.'I'" e ' am e""" ly You'li ha ... a n ..",,)e<Slandlng 01th'" Da
SOCS .... rch ...,11 be ,n~aluaD!ilIO you 101' me rKI 01 you' hte' Can you aflOfd 10 lake you, No..ceexam
"',Ihout T" SI hs t"",ong to I~ la pes'

LIBRARY SHELF BOXES - These sturdy "",ne COl11J.
g.Ied. d irt bo_uoacn I'lOId a lull reat ol13. IiAlCtOCOm·
pul"'g 0' 8() M>ero. With you< Ol'der. ,eq l,llt$I _ U·
Slick,ng labels lor any 0 ' Ih. 10110....' ''0 ; 73. ItI lCfOCOm ·
W ling. 80 MlCfO. CO, OST, He m fWd'o Persona l Com
pUlmg. RadiO f/~'ro",cs, ' '''''''' l1ce Age. 8ntl Byle.
O.der l -BX IOOO- lor $2.00 ' ; O,de , 2·1-BX2002-fOl'
$1.50 each · ; o fdef 8 0' mo.e _8XlOO2_lof $1,25
each' .

of our famous novice

license study guide and novice study tapes.

New, updated editions

FOR TH E NOVICE

'Use tne ordo, c a fd in th is magazine Of itemize you, orcer on a sepa rale piec" o f pa p" r a nd mall to : 73 Ra d io Bcokencp • Peta,bo,ough .NH 03~58 . Be su re 10 Include check O'
delailed credit card inlo,mal io n , No C.O.D. Olde,a accepled . $ 1.50 10. tne ' ''51book. $1.00 aach add, tlOnal book fo , U.S. dell ~e. y and lorelg.n eo- te e e . FOI fOfe lg n a"ma ,1 $10.00
pel book, Please a llOw 4 -6 weeks lo r deli.ery. Questions .ega.dlng your 0 .d.,1 Please ..., ile 10 CUSlo me. Se'.ice al Ihe abo. e add'ess. (PT'ces s ubje c t 10 change o n books oo t
published b y 73 Magazine.l

'-----FOR TOLL FREE ORDERING CALL 1-800·258·5473---- -"
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THE CONTEST COOKBOOK- Th is booI< reveals tile
secrets 01 thaI eme group 01ope<ators ...1\0 top tile losl
...men tile contest results ,re publIshed. It cont"ns
detailed suggestions lor Ihe fl~t·lime conlesler as "'ell
. s l ips 10 ' tbe adv.nced opera to<. Domestic, OX, . nd
specialty coolests are a ll d iscussed, complel e ",ith
phOl oqraphs and diagrams sho",ing I lia equlpment.and
operat l"ll aIds used by Ihe top scorers. Fo< l he senoce
ccnteetee . BK73OE1 15.95.

SSB , .. THE MISUNDERSTOOD MOOE- Dy J.mes B,
Wltson. Single Stdet>and Transm.,IK>n . tl'lOuUndS of
ua use il sYery day, yel 'I remains one 01 the leasl
unde,s too<t l ac" lS 01 amateur radiO, J . B, Wilson
presents seweral melhods 01 lideband gener.tion, am·
ply iIIullraled ",I th chart l and Ichemal icl, ",h lch ",ill
enab le Ihe ambillous 'eader to construct his o",n I lde·
band general o.-, A must lor l he tec hnic. lly·serloua ham.
BK7351 S6 ~"

WO RLD P1lESS S ERVIC E fREQUEN CIE S _ b y
Thomas Harr ington Can' I .....1 to he. r ttle . vening
ne",s, o . a.. you wonder ing .bout the ne"'S th.1 you
aren't hearing? R.c"lv" by R.dlo Teletype (RTTY) all
the ...-orld ne",s and tinanclal happenings I.om lhe
"'Orld capll olaon a 24 hour a day basis,Thi s book glwes
you the Irequancie s and times o f broadcast 01 sucll
ne",s services as AP, UPI, Reuters, TASS, VOA . nd
London Pre" . Also included is an int.OdUoCt lon to
RnY ...,Ih lnlo<m.llon on equIpment. antenn. a, .bbr.
wi atlons- ...eryth lng you need to gel st.lled In RnY.
Bf( I 202$1.95·

EVERYTHING YOU ALWAYS WANTED TQ KNOW
ABOUT AMATEUR TELEVISION. (but ..ere .Irald to.sI<)
- By Mike Slone WElflQCO. This book is a complete
guide 10 seI ling up your o ",n amaleur rad io television
etanon. It conl ains-A hlsl ory, ",hal equipment you
need, video theory, cameras, recorders, IIlhtll'lQ, special
eHeels, sound ATV OXlnll. moDil" FSTV, TV repealeffl,
ATV groups. ~lld'ngP'oteCtll. teet equipment. dealer d~
"'Ctary. acumulat i.... index Of over 1C1OO art ,c leS on ama
1_ TV and much more. nv. .. the _ ,1M2 edition.
f.om the pubI,--, 01 ...".,"'" T/tIev,SKNl " .ZH>e.
$9.95 BK1:!U

-•

IHTERFEREHCl
HANDBOOK

THE CHALLENGE OF 180 - The growth at amateur radio
IOday I/lencourag ing l he use 01 160 meI ers, Alllhe infar·
mation necessary loget sl arted Onlh is unlqueband. the
all ·import.nl antenna and ground systems are described
In del all. AiSO, 00'" 10 get on, lop-benet operatIng tipS.
top-band transmi n ers, propagat ion, _ather .eeeiwing
eauipment, and more are covered In tUlI. Tile intro:Jue,
toon conl ..ns Interestl l'lQ pllotos 01 St_ Perry's {the
King 01 t60l shack. Thos reference is usel ul 10 .- and
e.pefJ8<>C8(J top--band O(:III\'atOf$. BK73D9 $.t.95

Rf AND DIGn AL TEST EQUIPMENT YOU CAN
BUILD- Sf( 1000000_RI ~<Sl , funct ion, squ......ave 00Jf'I0
",alo.-.. w."a~ leng th pu lse generatOfs-100 kHz
milker, ,·1and rf s...eep ge......to.-a• • udiO cec•• t/JIllio
nal InjectOf, 1"6 MHZllyntheslnr. digllal readout , 10<
coun te's, seweral counl e... p.esc.ler. m icro"'....
meter, e tc. 252 pages BK 1001-0I $5.95.•

VOL. IV IC TEST EQUIPMENT-Become a trouble
shoOting ..,zalll! Here are 42 home const.ucllon P'oj.
eets lor bulkllng tesl equ,pmetlt to work ...,Ih your h. m
sta tion and in servIc ing d,g,lal eqUipment. Plus'
cumulati." index 10.- all lour vo lumes 10' the 73 T EST
EQUIPMENT LIBRARY. LB7362 $195·

A LL THREE OF THE ABOVE
ON LY $4.95 ORDER LB7365

VOL. III RADIO FREQUENCY TESTERS- Rad io trequen.
cy wevee, the common denomlnalOl 01 amateur radIO,
Such uems as SWR, .nlenna impedance, line imped·
eoce. RF outpu t, and lie.ld Sl rengl h: del al led inslructions
on tesllng lhese items Includes eeencee on signal gen.
erato<s. cryslal ca"brato<s. grid d.p osc,lIators. nooN

l en e ra t o r s , dummy loads, .nd much more.
B7361 $1 95 ·

VOL. II AUDIO FREQUENCY T£STERS-Jam-pack""
WIlli ai, kinds 01 audio I req.-.cy test equipment. It
you're ,ntoSSa RnY, SSTV. elc-, lhos bOC* IS . mUSllo<
you, . ,a good llOOI< to< hI-II addiCts . nd eApenment-.
too! LB7360 $l.95 ·

/ THE 73 TEST "
EQUIPMENT LIBRARY

THE 73 TECHNICAL LIBRARY
TOOLS (;&,

TECHNIQUES

FOR El.£CTRO!"IICS

BEHIND THE DIAL_ Th is book e.pra",s. in delall ,
",hat's Qoing on on entee frequenCies. from short ",a.e
up to mlcro",a"",. II gIves l he reader. good Idea o f ",hat
he can "nd and "'here 10 lind it. 1r>Cludl"ll some at IIIe
sec'el slat""'e Such as the C.I,A. .nd the F.B.I.
Everyth....g Is cO'V8f8d shofI of miCrowave monlto<ll'IQ
Anyone Interest"" .... Purchasing • shof1",ave recel__
SllOukl I'la'ie a copy 01 Ih,s tlCIOil . __"ance. Stal OOfl
layout con~atOOfl, anl enna systems, inlerlace. and
11'8 .Iec t rom.gnetlc spect'um. are Includ.d.
BK7J07 $.t.95

TOOLS & TECHNIQOES fOR ELECTRON!CS- Dy A A
WIt;U IS an NSy·lo-underStand llOOI< ..rill "" 10< Ille
be9''''''''O k,HlUIIder as well as Ille eApefJ8<>C8(J I\Ot).
Dy.S1. It haS n....-QUS picl"'ft and descnploons of t,,
Nfe and correel " ' YS 10 use llaSICand lIoPeciah:ed lools
to< eleC" onlt; Pfo,eel ' . as _II as sp8C1.liZf!<l metal·
worIo.'l'IQ lools . nd 1"- cllemlt;a1 "d-! ..IlICIl are used In
rep", shops, BK734ll $(.95. ·

INTERf ERENCE HANDBOOK - by WIlham R. Nelson,
WA6EOG_ThIS IOmely ".ndbook co,,",'s ...e,..,. type of

THE NE WWEATHERSATElLlTEHANDBOOK - by Or RFI p roblem and gIves you Ihe solutIons ba l ed on
Ralp" E, T.gga" WB800T. Here " me cOmpletel y up- prac t ic.1 ..pe"ence. COvers in l er f",,,nee to TV. radio.
daled and ,e.,sect ed. lion contaIning all the in form.· hi·l i , le lephone, radIO amaleur, commercial and CB
tlon on I he moat sOpl'lISl lcaled snd elfecll.e sp .ce· equipmen t. Po",er line Inle, ference is cov"red in deptll
eralt no", in c-en. This book l er."a bOlh the ..perl· - hO",- 10 local e i t, cu re It, ",ork ",ith Ihe public, salely
enced . mateur saleillte ent husla l l and the n"",com"., p.ecaullons, ho", to tr.in RFi l inveslig. tore. Wri tten by
It Is.n InlrOduction to salelille ",atCh ing , prowldlng .11 an RFI uperl ", it h 33 y".'s 01",.peri.nee , tlli!l prolu..
the ,nformahon reQu"edlo Conltruc t • complet••net Iy illus tra ted book is PilC ~ed .. ith p.acl'cal easy·to-
highly e tt.ctl.e ground stenco. Solid hard..... undersl.nd ,nlorma t,on Bf(1230 $8.9!I·
desIgns and . 11 ttle InStfuct ,onS neeessa,..,. to _at. PROPAGATION WIZARD'S H AN DBOOK _ b)o J H
the ItQUlpmenl af' ,ncludeCl Fo< e.perlmenlers ..ee OWNER REPAIR Of RADIO EQUIPMENT _Dy f rank Nelson. Wl'Ien sunSPOll ndClIeCl the WOfIdvrroete com-
are _i1t lng Stat lOflS, the llOOI< <let..11I all p.ocedures Glass K6RQ. Here'S a bOO!< lhat ...-i . teacll you an 81> munlC'lllons neh.orb of t"- 1940s. Jol'In Henry Nel son
nee"",..,. 10 mOC:lily eQulpmeni 10.- t tle ne... serteS 01 proach 10 tfO\.lble$hool lng "" l hout • shac~ tvIt 01 test looI<ad to the pl.nets 10< an ans_. Tt>e 'nult * 85 a
spacecra ft . Am..eu' ",. ather satall.1e actlV1ty repre. eQulpmenl. Wfl tten In • narratIve, non.....l r>ematlt;. 1 tt>eory 01 propag.hOn 100fIC8St l"O based upon Inl er-
...nts a un'que blend 01 Inl eresl S encompilSSlng eleC· style. It * ,11 IIfICOUraga)'OUto ~IUlly f, . your own planetary .Iognment th,U made l he aul hor tile most ...
tron lCS, meteorology and astronaul lt;S, Join the priwl. rig problems 80 to 90% 01 lhe Ir..... Even If you don 'I I,.bletorecasler in America tOd.y. ThellOOl< prowldeS an
legect te... in ",a tch lng Ihe spect.cle of " arth as seen "'anI to ti., you can ""ern a lot about ho", things work enllglll "'ned Iool< at commun!¢.lrOOS past. l'fesent. and
hom space on your o ",n monltOflng equIpment anet lall , AClCl to you' library . nd person al e. pertise tuture. as "'ell as teach ing the art 01 p,op.gation
BK7383 $895· BK7310 $1.95.· lorecastlng. BK73112 $6.95.'

·Use the order card In Ihls magallneor ilemlze your o rde, on a sep . ra te ptece ot paper and mail to : 13 Radio Bookshop e Pel erbo,ough NH 03458. Be eure to incluaechec k or
aata lled eredil cSfd Inlo.mallon. No C.O.O. orcers accepted $1.50 lor Ihe tirSI book, $1,00.eaCIl addi tional book lor U.S. delivery ene lorelgn su, f.ce. For lo,elgn ."milll $10.00
per book. Please allo", . -6 ",ee~ s fO' delivery. Quest ions regard ing your order? Please .....Ie 10 CUllomer Service at tile above add,ess, (Prices subject to change on books not
published by 73 Magu ,n" .1

'-----FOR TOLL FREE ORDERING CALL 1-800-258-5473----./

THE COMPLETE SHORTWAVE LISTENER'S HAHI).
BOOK, 2nd EDITION lly H.n~ e.nMII and Harry L
Helml. This comp.ehenll"" "'Olume con t l lnS loads 01
ne. InfOfmltion ',om .11 0...,' 'he world on Ihe lain '
developments In SWllechnology clubs....oel,Uonl,
p..cnees and slalion•. A thorough Ilulda to B'llions of
the wOl ld by gene'al con l inent al .rn Ind !'&QUlnCY II
;nclu"-<l 8K1241 $9,95

THE TEN METER Fill HANDSOOK_ r,y Bob Hoil K9EIO.
This n...cJbQOk has~ (I<lblished to help l he len meter
entl'lu_' .,.,~ about II'wI many "",,1IOd1 o f c;on.
__ and tricks that .... used to mel<a ""isl ing unlit
_ r.lt.... .IOin , .... 0"" MI,nke<etl~01' the world on ' en
Fill and enjoy ,he I.,'ntlc ...-.ovnl Of tun In cotnlTIUIloI
eat'ng . ,tl'l amateur Illtlons WOtIdw,de on 'en .......
FM,8KlI90 .....95·

THE PRACTICAL HANDBOOK OF AMATEUR RADIO f ill
REPEATERS- by a' il Pn'e<nak WA61TF (aul hor of 73
M, gu lnea monthly COlumn " Look ing Wean Thills the
b<x>1c fo' IN! VHFIUHF FMer, compiled Irom materl.1
submllted by ave' • hundred Indlvldu.ls, c lubs.
org.nizatlons and equipmenl m.nufaclurers. A " muSI
have"lor)'OUt h.m Sllack llIleIl. BKll85 $12.95."

HAND BOOKS FOR
THE HAMSHACK
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VHF ANTENNA HANDBOOK_ Tne IlI' W V/1f Amen""
H.ndt>oo~ detail s the l heory, design, and ccn strccncn
of hundreds o f dIlle/en! VHF and UHF antannas .. 3
I)ractica l book w,ln" " fo r the ave'age amateur who
likes joy in building. not l ull o ! complex fOrmulas 10< t ile
deSign _gin....... PaCked wjlh labl.l Joos anlenn. p<oje<:IS
)"0" c.n bu ild. BK1J68 S~95 '

BEAM ANTENNA HANDBOOK ,N_ 51h .,silionl_ by
W,II.;om I On '" StUd" 0 Cow-an. Ya y' beam l heoJy . con
S!rUChOl and ope<alOCJn Inlo"natoon on ..It" beams.
$ViR ce......... and 'nalch,"ll sysTems A must IOf
san"u ' Oller. e ",1197 $595

THE RADIO AMATEUR AHTENNA HANDBOOK_ All
about wire ant_a. beams., tuners. balun. . coax,
rid,.,•. SW R andt~s. Clear and comPlete informa
hoo,81<1199$6.95

VHF HAN DBOOK FOR RADIO AMATEURS- Con tains
,,, 'ormallon on FM lfl90'Y, ope,a1 ,on and equ ipment ,
VH F antenna design and construc t ion, , ate lli te-EME,
and Ihe neweSI so lld·state c irc uis1. BK 1198 S6.59"

n DIPOLE AND LON G·WIRE ANTENNAS _ bY Edward
M . Noll W3FOJ. Tn•• ,slhe hr. t eeneeuee 01 v"tuall y
every Iype 01 Wife anlenna used by ama teu r• . Includes
d,men sions. con ti gu ralion l, and de taIled construction
da ta 10' 13 dlllerenl anlenna Iype• . AppendIces
describe theconstrucli on 01no ise br idges, line tuners,
and dall on measuring resonanl Irequenc~ , veiocily
ractor, and SWf. BK1016 $5.50,"

COOK BOOKS

TTL COOK BOOK -b~ Oon Lancasre'. h pla, na what
TTL II, how it works . and ho w to u se It. D,scussu prac·
hca l applicatIon s. such as a d lgilal coun ter and d ' l '
play I ystem. eltenls eecmer. eiect ron lc stopwatCh.
dlOl tal " Oll m el e, and a dlgl lal tac nomet er
BI(I 063 S95O."

C"OS COOKBOOK _by Don La ncuI'" Detlll is the
app loc at lOn o r CMOS. the tow pow.. 1000 'c fa m ily
...,Iabll! ror most aPP"Cl tlOns presently domrnated b~
TTL. Req uired read,ng rOf ,l! ve'Y l enOUI dIgI tal ex ·
petlment"'! BK 101 1 St OSO."

TVT COO KBOOK- by Oon Lancaster DesCrt""S trle
use o f a standard lelelt l l ion ,aceiver as a m icropro
cessor CRT lermina l. E.p la ins and eescueee cnara c
ler genera tion , cur sor cceucr and interface informa,
lion in t~p ica l. eas~ ·lo·u nderstand LancaSler style
B1<10645995 "

IC OP·AMP COOKBOOK -by Walle' G Jung . Covers
not only the basic tn&Ory 01 the IC OP amp in greal
de tili. bul atso inc ludes o" er 250 Pfact lca l c" cul I ap ·
phcalrons. hDerall y dlust'ated 592 paogn . 5'1> .. 8 Y> .
sottbound BI( 1028 $14 95 "

THE WELL
EQUIPPED

HAM SHACK

HOW TO DEFEND YOURSELF AGAINST RADAR- by Bruce F. Bogrwr and Jame, R. Bodna', a la wy&f and rlld ar
e.perl. ThiS boo!< gives you l he amm un it Ion 10 cnallenge the rlldar " evidenc:e" Inat USUlllly leadS 10 a Spe,eding
COflvletiOtl. The map H ff 01 the boo!< O8tall, lhe inner work ings 01 rlld llr-you'll become more 01en e.pert tha n
moat police OffiC&f1 and judges. The remainder o f the booe oulllnes r.ovo- 10 .,.,rend yoursell ag ainSl a wee<llng
toekel - lhe ObS"'YallOn', mea,ures and tes timony yOU muSI Obta,n to detend yoursell wlthoul the he lp 01 a
la wyer , The pnce is a lot less than a hne! BI<1201 $6,95,"

MICROCOMPUTER

SIMPLE, LOW.cOST WIRE ANTENN AS FOR RADIO
AMATEURS-All new data and e--ery1hing you want tc
know llboul IowoCOs\, mulli ·band antenna$, I"",. pensi'o'f!
l)eam$, " iowisibleM anlennas ror hams in ..tough"' Ioca
I~ BKl200S6%

ALL ABOU T CUBIC AL OUAD ANTENNAS 12nd edi ·
l ion) _ The' Class,c on Quad deSign, th..my. con·
struChon. and operahon New 2"ll ed,llon conl a lns
ne w teed and matcnong systems and new data BI< I t96
$595 "

BOOKS

-
Tbt c..'l1"t!- ..- '"Ibm "RadIO

.

,~~.., -, , t,_
I

•

'OORLD

WORLD REPEATER ATt.AS- Comc>lelely updated, over
2:m pages or repeal.. l,sIIngs are inde.ed by Iocalion
and frequency. More thafl 50 maps pin"",nt 2000 repeat
.. Iocatl()fls throughout the USA- For8lQfl 111t1n.gs I....
Clude E.-ope, the Middle East, South Americll. and
Africa. 81(1315 $2,00

THE SelECTRIC INTERFACE-by George Young. You TEXTEDIT- A Comp lele Word Proce..lng SYl lem in
need tne Quality pnnt Ihet I daisy wheel printer pro- kil l orm_ by 1<Wln RllppapOrI. l EX TEDI TISan ine.pen.
vldes bul l he l/'IOuOhl 01buyong one makes your wa llel lIve wO' d processor that you can adllpl to ,uII you r
Will . SELECTRIC1M INTERF...CE. a step·by-I tep guide "",,I . I ' om w"Iong 'o ' m Ie" e,s 10 large le.t l . II il wril -
10 interfllCing an IBM Se lec l ric I/O Write r to YOU' micro- ten In modules. $0 you can load and use on ly tllDse per-
comptl t"" w,1I g ive you Ihat Quality at a Iraclron O. tne tron. lhal you """'. Inc:ludedaremodu l.. thaI perform
pllce. George Young. co-au thor 01 KrloN ud M lCfQCOm · " Ohl justi f ication. ASCn uppeo-l1o_case con _ sion,
purlng magazine 'l PD9ula, " Kiloba ud Klassroom"' one-key p!lraseenler,nj ' complet.e edilor iallunc:tions,
series, ouers a Iow-(:Oll ll ilema t,ve 10 buying a daiSy and much mDfe! TEXT 0/1 is wlltten ,n TRs--eo" Disk
...._1 prinler. SELECTRIC INTERF"'CE includes; s tep-- BASIC, and lhe modules are documented ,n the
by·step inslruc lronl. I Ip' on purchaling a uled Se lec· aulnor'ladmi,ably clear tu l.orial w" t lno style. Not only
tric . in 'ormation on varIOUS Selec tric meoels. includ· doesl"",n Rappa port e.plam now 10 use T£X1EDIT; he
ing the 2140, 2980. and Dura lOo1 t , dri lter software fo r a lso explains progr amming l echniqu-el implemenl ed THE MAGIC OF HAM RADIO - by JerrOld Swank
lBO. lI08O, and 6502 chips, ti ps on InterfaCing tech· in l~e sys l em, T£X 1EDI1 .. an inexpensive ....ord pro- WBHXR. Under various ca lls igns. WBHXR has been
niques, Wit~ SEL ECTRIC iNTERFACE and lome back· cessor Ihat ~ elps you learn about BASIC program· heard on the ham band ' Since 1919. He has warched
ground In erect romce. you can have a high'Quality , low· mingo It is wr itten !or TRS·SO Mod els I and III wit~ TRS- amattlu r radio prow from Ihe daysot Model A spark coils
COli, letter-<1ualify prlnler. Pelals nOl in cluded, BK7388 DOS 2,212.3 and 32K. ' TRS·80 and TRSOQS are I rade- to an era 01 m icroprocessors and satellite communica-
$12.97 marks 01 lhe Rad io Shac k Divis ion of Tandy Corpora· lions. Jerry has respOnded 10 ca lls lo r help lrom eartn-

tlon, B1< 7367 S9.91 Quake-strlekn Mane \lUll and tomado-ravaglld Xenia, Ant-
40 COMPUTER GAMES FROM KILOBAUD MICRCCOM· arctic.. one 01 man s lonel ies t OUtpOSll, hal been a tHt
PUTING - Forty games In nine di lferent cat8ljlOfie s. Ie.. Ionell'o thankS to .fflon'y'S tireless phonepat ct> ing el·
Games lor largo and $f\'Wl1l systems. and a secllon on SOM E OF THE BEST fROM KllOBAUO/MICRCCOM· 1000S. Drawing on hiS own colorfUl e.perlences and
calculator oames. Many ......ions 01 BASIC used and a PUTING- A collectIOn o r the best art ic les that have thoseol many OIher hama, Jerrynas compitedlhilword-
....Ide vanety or systems <epre-sented A must for l he recentl y appeared in Kilobaud'MICROCOMPUTIN G. piclure of ham racliO <)urjng l he pasl Ii. decades.
_ious oornpttfM g.arnesmar'l. BK7381 $1,95 ' Incl tJOed is maleria l on l he TRS--80 and PET systems. BK1312 S4 95

CPIM, the 8OEIll'8065IZllO chips, the ASR-33 l erminaL
KILOBAUD KlASSROO" -By George Young and Peter Data base management, word process,ng. te xt editors A GUIDE TO H..... RADIO - by l.arTy~ WB2NEL
SIll"'- learning eleClrotIICS theOr'Y Wltnout practICe ...... t and Ille structures are Covered 100. PrOllramlTllng l ecn- Wl'lat"S Amaleur ~I() all about? You Cllfl learn the
easy . And ifs no l un to build an ele<:t rornea prOject l ha t niques and hardcore hllldware conSlrUCliOfl projects baSics 01 lhis rasc,nat l"ll I10lltry WIth In,s e.cellent
\"OU can't use. Kilobaud KlaSlfOOm the POPUIllr series for modems, h igh lpeed casselle Interlaces and TVTa beginner's guide. II ans~ l he most freq.-try asked
Ii'st published in Kilobaud MicfOfXJmputmg, combines are a l5(l included ,n I IlIS large lormal , 200 plus page Q....lIons in an easYiJOlng manner.. and II shows tile
theory with practice. ThiS is a pracrical course in d igital edi tion. BK73 11 $10.% ." best way to I/O abOut OIltlmO an f CC nceeee.AGulde to
electronics. II starts out with very simp ie elect ronics Ha m Racho IS an Ideal Introducllon 10 a hObby en joyed
projecls, and by trle .end o f Ille coorse yoo' li construct by people around Ihe wOf!d , BKl32 t $4.% ."
your own working microcomputer! B1(7386$14 95 THE NEW HOBBY COMPUTERS- This book takes up WORLD RADIO TV HANDBOOK 1982, 25TH EDITION
HOBBY COMPUTERS ARE HERE! 1f you wanl 10 come from where "HOBBY CO MPUTERS ARE HERE!" leaves _ Tnis book Is rile bible o f internalional broadcastefs.
up 10 speed on how computers work-~ardware and Oft, wllh chapters on Large--SCale lnteg rlllion, how prOltiding Ihe on ly autnorit atilte source .o f eesct inlorm,,-
so!1ware_ Ih is is an ex cellent book, It arartl wilh lun· to choose a microprocessor chip, an in troduction tion about broadcasting and TV sIal IOns world WIde
damenrals and e.plains tbe circuits llfld the basses or 10 programmi~, low-cost I/O lor a compuler, com- Thll t981 edillon il completely revised, gilting com-
P'O\:Iramming, along with a couple 01 TVT conSlfucllon pul er " "thmel lc, c lleckin\l memory bollrds . . and prehensi'o'f! cover"l)fl 01 short. medium and long wave,
projecIl, ASCII, 8llUClOl, etc. This book I\a$ lhe hiQ1leat much. much more' 0001 miSS this tremendous value! 560 pales o r Vita l aspec ts o f ....orld ""ening.
recornrnendatoonl as a teaching aid. B1<7322 52.a1. BK1340 0nly S2.a7. BKI184 16.50

"Use l he order card In Ihis magazine or Il ltlTlize your ordel' on a separate p iece o. paper lind mall 10 : 73 AlldiO Books/'lOP e Pet"'bOfOugh NH OJ.456. Be aure 10 'nclude check or
detaIled credit C8,d In tormation. No C.O.D. orders accepled. $1.50 ror the I'llt bOOk, $l ,OO each addl tronal book lor U.S. oehve<y and lorftfgn Iu,face. For for ftfgn ll"ma,1 $10.00
per book. Please allow 4_6 ........ks.or dellve<y. Ouesl iOns rega'dlng I'OVI' order? P1""se wri te 10Cust_ Se<vice at tne above address.IPriees sut>tect to ChanOllon books not

'"."'.'''''' "''U'~I FOR TOLL FREE ORDERING CALL 1-800-258-5473-- - -../
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1$ $1.oo . nd c h'ld.en undef 12 " ,II be ad·
m illed f.". The doofs ..illopen a t 9;00 a m
tor dea l", s a nd 10,00 a m I()l' DuYefS. R.,.
treshmen. s will be ava, la ble . Tab les ,e·
se rved be lore Fe bruary 12. 1963. a re $7 ,00:
any remai nin« tables will be $10.00 at the
door. Talk·,n o n ' . 6.0 11,61 a nd '.6.52. Fo r
.able resenra lions ()l' more Inl()l'ma llon.
contact A'9O"QU,n ARC. PO 80. 2!>8.
lIIarlbOrough III'" 01152.

GLASGOW KY
FEB 26

The G lasgo w Swaplesl will be held on
Salurday . f e bo'ua ry 2'6.1983. begInnIng II

6:00 am (:en lra! I,me. a t Ine G'aS9CN1 flea
Mar.e l BUIldIng. 2 ""Ies $Of,llh o! Glasgo",
J...SI 0 11 r" gh..a y 31E. Gla sgo.. KY. Adm,s ·
s,on 15 $2 ,00 per perllOn. Tn..... '5 no add ,·
ncoar c ha 'ge lo r e xhIbI tors, The Ii, s l labl..
pe' e.h ibllor WI ll be tree . a nd e . lra ta ble s
will be a va Ilable for $3.00 each Th e 'e will
be a large ""ated bu,ldlng, " ee par~,ng,

free COIl". a nd . I.rge flea mar~el. T al ~ ·

,n on 1"6.].41.901 ()l' 147.631.03. F()l' I...nher
,nf()l'manon...nte Beeme $ch"'llgebel
WA4JZO, 121 Ada" l."nd Court. Glasgow
KY4214 1

hlANSFIELD OH
FEB 13

put'" sectl()f\). awa rd s . a nd clea•. paved
parkll\Q. Ta 'k" n on 1"6 011.6 I and U6 ,901
For gene'." ," Io'ma llon . call W9JTO a t
(3t2~231·9524 . Fo r adv a nce "deIS. send
an SASE 10 WCRA, PO 8m OSL, Whealon
IL60187 .

Tn.. ARRL-approved M,d",n l... Ham
leatlAuchon ..,it be he ,,' on Sunday. Feb
rua ry 13, 1983. OO<J,nnmg a l 8:00 a m. al Ihe
Rlch la"d Co unty Fairgrounds . Ma".fleld
OH Tlc ~ets are 52.00 in adva nce an d
53.00 a. I"" doof. Tables a ,e 55 .00 In ad·
vance and 56.00 11.1 . he oooe. H."U .at>les
.,,'e ava,I.b!e. TaHHnon 146 .3.&1.901 Forad
d,nonal ,nlormaloon Of advance I lc~els.

conIact Ha rry F"e lcnen K8HF, 120 Ho rne
wOOd Road, Ma" s h e ld OH 44906, 0'
pho ne (4191·529·280 1 o r (419)·524,1441

hlARLBOR OUGH hlA
FEB 20

The AIOO"Qu,n Amal"'" RadooCI"b "'II
hold lIS annual fie" ma.kel on Surmay.
Februa.y 20 . 1983. " I lhe Ma rlboroug h Jr
H'gh SChool. Marlbo ro ugh MA. AdmISSIon

~.uSu.,.",

Featuring Kenwood , Yaesu, Icom , Drake, Teo-Tee, Swan , Den trcn , A lpha, Robot ,
MFJ , Tempo , Astron , KLM , Hy Grain , Mosley, Larsen, Cushcral t , Hust ler, M in i
Products, Bird , Mirage, vtercciex. Bencher, Info-Tech , untverear Towers,
Callbaok , ARRL, Astatic , Shure, Collins, AEA , We service e~erything we selll
~ wnte c r cautc r cucte. You Won 't Be DIS8ppoln l ed . ~i"3
~ We are just a few m inutes 011 t he NYS Thruway (\-90) E)(it 32 -

ecnvmes of Soulhf,eld H,g h School 's
."maleu. ,.dlo club. F()l' ffiOfe ,nf()l'm.",ion
er ,e serva llons. Wille Robert 'fa unKer.
Soulh held H'gh SChool. 24675 Lahser.
So u l h f l"l d MI 4 B0 34, 0' ph O""
(313~354·7372 from 8:00 am 10 10:30 am Or
(313~J5.4-82 10 fro m 10:30 am 10 3:00 pm
Monda y lnroogn F" d a y

ARLINGTON HEIGHTS IL
FEB 6

The Wheal on Comm un ily RadIO "'ma·
leu rs will ho ld thei r ham!est on Fe br ua ry
6, 1983, 11.1 Arhng lon Pa r~ Race Tr"c ~ exPO
Cenle •• A. lln<;jl on Helghl, IL T,ckels a 'e
53.00 11.1 the enlrance ar>d $2 ,SO m acl

v."nce. Doors ""ll ()jl8n al 8:00 '11'. Flea
m.,kel la b le s are tree "nod ple,,'y of floor
space "" ll be avallab'e. There ..,II be a
la ,« e comme rCIa l a rea (,"cl ud,"g a com·

SOCIAL EVENTS
LJsI~" ffHs coI<JtM are ~D'I>aed"'"01

C/llI've on •~~ baS'S. The /oJ.

/ow"'g inform".ion should be ilrclud«J in
~ announc.men •.- sponsor. f1WKI'. aete:
',me. plac.. city. s 'are, lfdmission ch.rge (if

lJ"y~ leal","- •• I.~n f.-q~s. a n<1 lhe
".me01_ 10 COlIlatllor fun_ ifIlorma

ffO'I.~IS mus. be r_ WId al 73

~ t;;y ffw1 ' irsl 01 ffw1 1ft()fIIh, fWO
Ift()fIlffs pnor 10 lhe Ift()fIlh iff which "".-rr

'ak""phK:e M" d IOEdttonlJ IOfIIC8$, 73 111ag
azlrtl:l, Pi". 51,"1. Perertlorough NH~

SOUTH BEND IN
JAN 2

A ham les. s" 8&1 & !.flOP "';11 be held on
Sunday. J.nuary 2, 1983..t eentUf)'eenl"'.
oo..nto..n on US 33 One Way Nonh be-
•_.he S t . Joseptl 8lr"k tluildll\Q.nd lhe
rl\/8r, Soulh Bend IN. hbles ire $3.00 each
In a ca rptlted , hall·.cre room. The ""dus lriil
His lory Museum is ill the nme buiidillg.
Four~ar>e hlgtl..a ys !Nod 10 lhe door ' .om
all direcllC)nt. Ta lk..n on .521.52, .991.39.
931.33. •781.18. .69l'.llll. 145.0&3. and 14529.
F()l' ..-e ,n lOfmatoon, ecetact W.yne
Wert s K9IXU, 1889 R'\/8rSrde Drl.... South
Bend IN 46616. oe pIlOne l2 \9)-2n-5307.

WEST ALLIS WI
JAN 8

The We 'll AllIS Rad IO Amale ur CI...b will
"Old lIs 11th annual 1II t<\..,n'''' S w.plesl
on Saturday . Ja"uary 6. 1983. beg,nn,ng a l
600 a m. a l the Wau~e~. eounly EK POs '
110" Cen ter. Ticke ls i re $2.00 In acveoce
a"d $3 .00 al Ihe door. Tallies are $2 .00 In
idva"ce and S3.00 al tne door. Fo r au
veoce .eS8fva l'ons. send i n S"'SE 10
WARAC. PO Box 1012. M,I... ... k" WI

"."

C"f\le -s~ IO~"~1I5300 1$1 '0011 S2 00 .. a ch a<'ld I 100 !I

1327 NE 119til Street. Dept. RLD. No. Miami, FL 33161 Ca ll (305)893·3924

OUTor Sl U E ONEIDA CO U N TY A IRPORT TERMINA L B Ul l DI NG W. r..... K2IX N
OllOEII 'Oll r llH ORIS K A NY NEW YO R K 13424 Bob ·WA2h1SH
800-448·9338 '" v lies C'"llISI 736 01 84 ...387 Al ·WA2h1 S1

,~

l OiU.89
lonS.1I9

51.79...
3151.110

' OiSl."
SH.O
51.79

10152. 15
S3,00
51.25
51,2S
>3 ""

.... 412

RG8U20 H" PL259 ea. end , , 5-4.95
RG214Udbl sllve, sh 'eld. SClohm. ' 1.35111-
100 II. RGtlU with PL·25ll on ..c h end SI9 ,95
BELDEN Coax In 100 11. roll.

RGS8U -'n01 511.95
Grounding Slrap, hea..,. duly lubular braid
3118 in. linrwd c~ I lIcIft.
3t8 in. hnnfld topper JOe/I1-

FREE CATALOG
COD.dd 51.SO-FL.... Res. acid S' 5<11... Tax

CONNECTORS MA DE IN USA
AmpflenOI PI·259
PL·259 pus!> on ad a p 'e . Shell
PL259 &. 50239
Ooub.. lII a lc Con I\f>Cl or
PL·Z58 Ooub.. Fe ma le Conncct()l'
I II palcfl co rd w'RCA I ~ pe pluQ~ eachend
Reducer UG·175 or 116
UG·255IPL259 10 B"'C)
Elt>ow ("13591
F59 A (T V Iype)
UG 21DIU Amphenol Type N Male lor RGB
BNC UG8lICIU male
3J16 InCfl 1II '~e PI"'lll()l' COllIns elC
UG273 BNC to pt·m

POLYETHYLEN E OIElECTRIC
RG213 noncontam.nal'''O 95 '/0 sne ,id m,1 SDeC 36e111.
RGH.il.trnll spec 96 '/0 shoeld lDc11t-
RGl 1U96 SIlI8'ld. 15-OI'>m""I~ ZSCIf1.
RG8U96 SIloeld. mIl ecec $27,951100 11. Of 3 1~1.

RG64'U double SIloeld. 75-onm 25cIf1.
RG5tlAU stranded mot !ljleC 12c1f1.
RG58 m,' spec. 96", Sfll8ld 11cJII

LOW LOSS FOAM DIELECTRIC
RG8)( 95'1, sh ,eld Iblac~ , wh,te or grayl '" S14,t5lloo fl.

Helll.
RG8U 80 ' 10 ~h...ld I8el11.
RG58tJ 80"0 SIlIe!d 07e111.
RGSIlU 95 ' 10 sltoeld 'OCIII.
AG!>9U 100'10 tool SIloeid. TV Iype smoo II 10C111.
RG8U 97 '10 sltllllc'l t I ga. \l!<lU'V Belden 821 .) 31e111.

RoI()l'Cable8-con 2 ,I8ga.6-22ga 19cJ11.

Connectors-shipping 10% add' l, 2.50 minimum

SOUTHFIElD hll
JAN 30

The South lie ld HIgh Sc hool "'mateur
RadIO CI...b will hold It""" IBlh a nn ual
S..ap & SI>op on Janua .y 30. 198J. foom
800 am 10 3:00 pm. • , Soulhloeld HIgh
School. 24675 La hw c. $olJ1""eld 11I 1.

Doors .. ,it OP8n 11.16 :oo . m for e X",bol()l'S ,
"' o m'SSlo n IS 52.50. Rese rved lab les
(pa yable In ad vance l a re SI8.00 lor ' wo
8,100 1lallie s and $9 00 lo r each ad d'l iona l
reserved l a b le . Tables a ls o ...- ilt be
""Iable .1 lhe doof. There ..,II be lood
anod park'ng. A" p.o h" (10 lowa rd eree
Ironocs 5C1'IOI.rsl"pS ano '0 iWPPOO'1 .he

RICHhiON D VA
J AN '6

The Richmond "'nw leur Te lecomm un,·
ca ' l()f\s Soc,e.y ..,II hold Rochmond Fros.·
Ie'll '83, the a"n ... al wlnle r ha m .ad lo anod
com puter show. on Sunday. Ja nuary 16.
1983, al Ihe slale la ,, «rounds . RICh mond
V.... Ge nera l adm,sslon ''I $4 00, All Ilea ·
mar ke l an(! commerc,a l ex",tJ< t spaces
...11 be In<JoOrS on a 3O,OOG-SQua.!&-loot e. ·
h'bol tlulld"'IQ

OAK PARK MI
JAN t

The Oak Pa'k Amate ... r Radio Club will
hold its a"n ... al Swap 'n Shop o n SU"day ,
J . " uary 9, 1963, I.om 8:00 a m 10 3:00 pm,
.1 O ak P.rI< HiOh School, soulh"'esl cor
ner 01 Coolidge anod o.k P.rI< Boul..... rd.
o.k Pa ri< 11I1. There "" II be "mple p;r.rklng
.nod reffesnments. r. lk·in on 1"6.52. Fo<
p.epa, d .able ,eservations . ", rite OPARC,
14300 Oa k Pa'k Boulevard, Oa~ Pa'k M I

46237
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LETTERS

BASH REFORM' I
Jell BI ..low WOllDl K.........,

fact thaI ham 'acho is • CNItlflngong and

JUSI plain fun 11ootlt"J'.
Each a.nd --V one 01 ..... lhe a l.eady·

licensed hillms., shoukl do our part 10 flsci·
nate, encourage, inSI'uct,.nd support non·
trams in the aCQuisition of a n amate ur li·
cense. We s hould, on a n ind ividual bas is,
be Ei mers 10 . ny ...ho show a n interest. We
SIlotJld. as groups Of clubs. promote and
participate in spreading lhe word lhal him

radio is II.... by supporting and leachIng
eceses. l_ni"ll aid$ ..e available, 73,
Heathkit', lhe ARRL """""=<I, and DIners
publIsh many lone le amlng .Kls. The FCC.
whIle not always as responsIve as we
wou ld like, la the a rbite, a ! ou r lice nsing e o·
ams a nd ma kes those e _ams avauame on
scl\eClute and wlthoUl prejudice.

Wha l may be missing is lhe Incenli¥e IQf
US U indlYiduat hams Of g'OUPs of hamS 10
encotIfi!1Q8 DIllen. I P<DPOM lhal 73 SPW"
head an elfOfl 10 encourooge IIoonts to teach
Olhers ebcct hi!lm 'adio. How"

1) Awa' ds : I p<opose thai 73ol!e. awardS
to individuals a nd cl ubs. IIm ila r 10 ope,al'
ing awards , lor gelli ng amaleurs lice nsed.

2) Ins t.uc lor tr. ining ; MOSI 0 1 uS can
Ieam bul m.ny r&Qulle help in Ille form ot
syllillbi, g.oup instrUCllOf1..1i!l>ds, a.nd leach·
'''lI techniQUII$ 10 enable us 10 help OIhefS.

Publish these ""'s.
31 Public kno"'ledge: Advertise 10 make

the publiC a ..... re of amaleu. radIO. The
ARRL does thIS to some extent_mo.e IS
nllllded

4) Holl lne : Malch Elm llfs le llhar ind ivld·
ual s or clu bs) wilh p'o s pectlw! amat . u' S
l'Ie fKhng hel p , Might ....Ofk II ke .. n COmpUI·
flf dallng SllrYIce. A n.IIOf1.1 800 numbflf
hoW"" is one ponibilily.

51 Sernce awards; Encourage clubs 10
p,omote Inemselves by olfe.ing club
a ...ards 'Of participalion In iletivi!ies like
SETs. RACES , MARS, etc,

These a re some 01 the poss ibilities
The'e a re p'obably many more ideas whIc h
would "WOrk beltef 0.- allilek a dilterenl
front. Not everyor>II ...anla 10 become •

rlfltO ...-nal.....-, For one thIng II .equ.res
some discopllne a.nd eftoo1 ....., 1'10I ~.

one IS ....lIlng 10 devOte the necessary
energy, Ifeellhat everyone whO is ...illing 10
mill "e the necessary comm,lmenls ShOuld
be g iven a ll the he lp poss ible by a ll 0 ' us
amateur 'adio cpeearces evllfyw here

I am a 15-yel"-old at He .e fOrd High, a nd I
am .... illng about Ihe pu blic oulcry (...hat lit·
lie lhere Is 0 1 iI) lowardS Bash Educallol'lal
Services. In 13 'Of NoYefI\beI'. )'OU fllflOI1f1<l
lhe l.ilu.. 01 89 pefCe,,' 0 1 _ 0 1 Basn',
ctasaes a.nd .1IS1. led )'OUf opjlf)Silion 10 11'1I
bool<s a nd CIaSHS. I must admil lhal I ha'Ifl
gfll8l respect IOf anyone who l<ll<es • lirm
It e nd fOf lhei. own o pinion• . Ho..--, I ee
diaag ree ...llh you on the " Bas h Book"
debacle,

When you really Ih ink .boul II. Bash'a
,yslern ...... . .adical COfOCepl, bul as ...,Ih
all 0f"0C&-AeW Ideas, an~I is
I 11 1M<! (nOI a bin).

Now Ihink about tITi", You !\ave to admIt
l!\al IOf an)'Oflll intenl on passing " Bill
B.other's " e xam lor upg'ade " is a Her·
c ulea n eltort 10 find a ll o l lhe informetlon
(mUCh less, ca . ry Ihe Ion ot books needed)
IOf passing Ihe be...itch lng e _am: even Ihe
ARRL Study Guidfl ls nowhere neill'enough.
An)'Oflll who hal no prIof knowledge o l lhe
lheory ...ill QuICkly lind out lNIl the Srud)'
GUfde is • good book IOf Introducing t_
10 troe lheory but in no ....y p<epares t_
tor lhe double- ..nd triple-I.lk used by lhe
FCC 10 befudd le OU' mind a. II you gel.110 1

BE AN ELMER

VENDOR SERVICES

L...--__II

I. OIltzily KAIClE

' _0.<

Fa. the pas t ....veral months I haW! been
readIng leltllfS direc led to you by pro
ponenlS and op~tsol COde-"ee licens
Ing. I ha'Ifl yel10 read one letl... Illal ad
dre$SeS lhe Cf!f11••1.ssue, wflich I bsloeve is
hO... we ... amal\lUl'S propose 10 make 0..

I'loI>Ily beller.
I stluggle<l with lhe code a nd tneory ee,

p'obably, most do., . my c. lls ig n e11ests 10
that. The pivot ai lealu.e is that perseve.
a nce a nd de sire can ge t mosl eve,yone
pasl lhe h...-dles, I do not feel mal 2O- ...pm
code... lJ.wpm code ... nay. even »pm
code. nor M•. Bash's (:fIb Ie _I de1.acl "om
...-nal_ radoo; neilheo dO I leel lhal lnose
lhings support flam .adoo. I leet amal ......
ri!ldio's biggesl Use! lies in the individual
hams who comp<ise our society ilInd the

You know lhe cllch« EacIt o f US Is N9II'
and fUllY 10 lake pen In hand and c0m

plain, grumble, bIIllyacM, 11I0., against Of
about 1(>m8 venda< Of products or -.iotrs.
Bul lO Sly someth ing nice about someone
or somelhlng, Ihal ls another scenario, .nd
he,e c ome s one,

I have been a na-n lor aboul tour )'9ars,
s tart ing . t lhe tendllt' age 0157. In Ihis 'ela
lively briel peOorl I tIa... Nmpled lhe ......es
a.nd~ 01 many wlI"dou IeItlng 10
arnat_ radio people. Ove<ilIU. It hal been.
plelSlnlex~, bullet me singll(or is
il double) oct two vene:Ior'I I.om lhe many I
hawe e_pe.ienced.

Fi' s l _ T.lo Ke nwood, ma kers 0 1line rlga
,or lwo-mele. al'ld HF oper.HOIl along wilh
eeceneet. if somewhal e _pens lve. a udio
gear. I have been parl iculoorty imp<essed
wllh .-vice out of thel' Comp'on. CaIilOf·
nia. $lIe. They are p<OlllSSionill and timely,

Sllher by mait Of tlVough lhe receptiOn

desl<. One get s \0 ""'"'~ to a t.cllnician
righl up f'OIlI, and il lhe o ne SllrYi ng you is
not ta milla r wllh your parlicuiar ' ig he goes
10' help In the back .oom.The rule is courte
sy and lhe proper IIfTlQIJnl 01 sympathy.
When Ippropriale , ch. ' ll" a-e less th.n
lhe " minlmum~ poeled In lhe reception
area. SeMce time Ia o tten less lhan poeted
m inimum lime. All in all. ,..1--.ice alter
lhe sale'

Iam equillilyhappy with the p<oducts ilInd
service f.om Communicalions Spec ial iSIS.
Orange , Cal iforn ia. make.s o t tone gene.a
tors 10' Pl appiicatlons. CUStomllf service
by lelephone has al ...al'S been polite a ndel·
fic ianl. YOOJ gel lhe '.,.,.ing that tr>ey care
about lhei, CUSlomers. On _ al ecce
siaM, l hey have g.... no-charliJ8 .-vice
*1111 . lter lhe and o l lhe "'ilInanly penod,

sevice 'equi.ed by mV clums inesll ,al"",
than p<odUCf f.. ilure. Again, ill comp.ny Iha t
unslinllngiy backs up ill p'oduc t.

I would like to hea' f.om ctnee hame ...ith
s imll., e xpe' ie nce •.

is supposed 10 help hams shoukl tIaWJ over
hOw _ make a conlacl.

I •.,.,. lhe desire to< Ille~ed accom
pliSl'lmenI in each 0 1us ...ill Slop lhe laking
01 Ille invalid .epan. Those who aledlShon
ea' wili lil'ld a way to be d isho nest in every
fac et 0 1 ham radio, no matte r what . ule s
a .e sel

Gentlemen, pondef Ihls a nd IeI' . .. II t ry
10 improve wh ll ...e h. ... a nd not l a~e

a ...ay Ihat ...hich each of uS is enlille<l lo.

PhIlip Pmcn.r1 NIATS
......... 0'

1__1

HYPOCRISY

How lar h..... "'e P'Oll.essed in IIoont
•;>dIO? Is it pos$lbie lhal our lechnoIogy tIaS
p;u.ed our ,ntellige<1C<!l? Can it be lhoIl
many o t our POPUI.tion lean loward3 hy·
POCfOSy'1

One of the moal common commenlsone
hea rs on the air ia, " Ham rad iO ia so great, it
has something lor e ve,yooe," I s uppose
tlley speak 0 ' the hobby ...nete. it you have
lhe money. you CiIIn own monoba.ndef's on
ea.ch band. _.al l.anscer..rs. a.nd ampl..
hlln. Do _ include lhe olne.- guy? The one
who lives by lhe diPOle .nd nI'I amphfier?
WhICh hobbyisl IS mo'e impOrt.nl?

looking bac ~. more tha n hall 01 whal I
nOw have collecled Io welO a Iisl or a ne t 01
some kind . Mysel! , I have ne ve r la ke n a ,e
illyed .epor1 . ...hich !Iorl\fl seem so COl'\
cerned about The percentage o t PBOPIf!
...ho ope<ale ...,lh lhe ""'""' SlIlf·<l!gnlly sel
01 nlIe:s loperale WI1h is ..ot>oobIy98 ......... ,1

I hoi"" $illon._ at my SI.tlOf1!islenong
10 what 50me say is lhe only .... y to wor1I.
OX ata tion (11'1II pileup). I haYi! Ileald
gentleme n such as FBBWG a nd A51PN
(a,-,d Ihe list cou ld go on) try to d ig a call or
JUSI a lelle. OU I 01 lhe pileup; being ul'\
able 10 do 110 because people kepI c alling
110 long, Illey JUSI go ORT Of OSY.

Goontlemen. channel etforts lowards
rna~ing ham .edio .. bell. hobby. Duri"ll
conlests., 'Of e _ample. I ialions .1. over lhe
bands.un 2O-3l)kHz wide. Theseguysllon'l
care, because!l keeps Olners ' ,om mOVIJ'lg
(:Io se . Why nollocua aupport lo...eros suet
ling o""r1apped segments ot the Gene'.1
and Advanced band. i.e .• t4250-14300 kHl
Thil ...ay. non-<:onteslers are not forced out
ollhei'~ 01 ope<a"IIQ. How many
lists or nela tnes!I UP the """""" band IOf
01'-5 tlY<>ugl'lOul lhe ..!lre -.....el<ond? I
suppose lhal' s OK, though. because some
...here, someone up there h ~es contests.

I " ' mly believe Ihat Ille matorl ty 01 Ihe
o ld· tlme rs that a'e agalnsl lists Of s uc h
h.ve all 0' nea,lv all o t thel, coonl, ies and
nave dooe so du'ing times ...hen the ham
POPUI..liOn was one-Ienlh wh.1 il is lodily. I
would h ~e 10 _ lhem star! over ... ith a d"
pale and barelDol.

I !lOpe .ny kInd of Sland ag..IOnsl h•••
ilnd/of nets is only .. ruffiOf. leI uS consoder
how much control a ny Ofg.nizallon which

Ofdinarocn ...,11 .ange hom what >1oסס you
...e aJlowed 10 Piil'nl)'OUlhouM 10whal )'OU

..e allowed 10 park in )'OU' "'iveway, Be
l_ me••eslr>cl.... anlenn. ordinances are
becoming more ot • W1despread p<obIem
than you will ever know and are certaInly
mo'e 0 ' a problem tha n a code te sl.

C.roI Green KK6V
Can1to. CA

P.S SII"'" ..."tlng you Ihia leiter, OUr cIty is
1'Y'''lI IO PUll the wool over our eyes ag.aln.
They have decided 10 lako the new QrOo.

nanee and pul it b.1ck Inlo lhe P1""no"ll
Commission fo.- lunhe< s ludy. So I ••

Ih'oug h a ll 0 1 Ihis, ...e have .eceived no
Leag ue back ing. II the ARRL won't he lp uS
thIS tIme Ihe n I suspect tha t l 00-p lus
amateu.s in thIS cily will no longe, have a ny
' eaSon to. belonging to the league
because amilll.,...,s that c ..nnot ope<.. te
have no 'NSOfllor beIongl"llIO a n org.ani
atoon thaI delllS ...,Ih lhe ope<a tion 01
......1.,.,.- ';>d1C) sl.. loons .

1 1

FIGHT CITY HALL

OK, Wayne, I've sall>e<e every mon.h and

read how you think that ttle code '&Qui'e

menl is hindering the growth 01 .maleu.

radio . I think you arllmlssing aproblem fac
ing amaleu, radio lhat Is much bill1l8' than
a code requirement. The problem that I am
reflllTlnoglO Is IQu,I on:!lnances t....1restrict
Of ptOtubil amat.,.. 10WtIf$ and .,tennM-

I can only imag,oe ttle numblW of hams
who "ave worked tw-d to upg.-.Je ancl teel

t haI now ill"" t,me to put up l ila! dreamed

0 1 antenna system onl y to have 1M " local
lIovernmenl say It 's il legak so take it down.
Why upgrade anymore? In fac t, why even
coetrnue on W;I1'1 t\am radio? II Is '.uly

dl$h8art,,"'''11 to be loki not ' 0 priloChce 'fOU'
tX>bby to ,'s ulllm'lle ',,"II and enjoyme",.

8eI_ me, lighting CIty halt is no lun

(wooll. ma)'be a lilt.. fun wt>en you ",m~ I
speak ' ,ome.porMl'!>Ce.ln my Clly. C.....,05
Cal,!o....i., ,[ tool< abOut 2 years 0 1 lig htIng
city nanto get our or(lmance changed. l ed
by GeorgI! Goumas N6AWF, w8 0ullasted
our city o lficials by ge lling 10 me<lliJ'lgs 801
700 pm and o lten nol being . bIe even to be.

gin our p<esentaliOn as 10 wf'Iy OOJ' ordi
~ IhOukl be changed until 100 Of 200
..... Wel~ CU'~WICll paid oil wIth a
.... ordinllACe thaI a llowed uS 10 go 10 10
feel wilh a conditiOna l use ~il.

Wayne, if il had not been 10' many out-ct.
law n hams who came a nd hel ped to fi ll up
the cou ncil chambers, we wo uld neve' have
made It Of tl\(l l 00-plus hams in OOJ' cily.
only a handful w"'e Inl..."",ted Ol'nOUlIh 10
come OOJI lor 0..- hearings. It was .he b.1c~.

ing 01ttle OOJl<lf.ta.ners thaI saved oureer.
,~

I apptlfld IOf lhe " rst permIt unde< Ille
ne'" Ofdlnance. It .... s g.anled atter a two
hour dlSCU"Slon wilh neIghbors who eresree
I wa s c a usi ng Ihe m conto-ooue inler'er·
ence. A we li-kepl log boo~ bte... Ih.t a rg u·
ment . ...ay. I 'eally lhoughl Ihat my permit

"'as to end up on lhe sc'ap pole alter a
137·S1gnat ...e petlloon agaInst me was pre
-.1.., 10 . he council. For • nurnr.t 0 1.ea
sons tllal I won'l go Inlo, it I'IIld no effect.

F,om lhese e xperMmCeS I have eome 10
someoonclusions tha i I would lI~e losha.e
wilh a ll a mateurs, FirSI 01 a ll, most 01 you
doe't cere about what is going on a ro und
you unl,1 II hits -,au square in the ' ace
Ama leurs need 10 IIghl lor II p<operty
righls as home ow""'s. I " lillie
!'JO"" 100'~ 01 propeoly Itlal rlS I,~e 10
catl mone. but " IS never mine ,.."..., I !\ave
~k!I leillng me I ca,,'1 poachce. l>Ot>by
Ihal's nol noisy or " a rm' ul. It's. 101e a s ie r
10~oop restncnve la ws o U Ihe books Iha n 11
is to cha nge e xisli ng la ws. Each amaleu.
should ma ke it hIS(or ""'> buslnesa 10 keep
la bS on whal is going on In hls(:lly, Finally,
don'l assume lhal Decause the guy. mile
a .... y tIaS up a lowe< and antennas lhat
troare ..e no la ...s aga.ns. il in)'OUf city. II
may be m., no one has compl.ined to the
cIty 110 lhey just haven'l laken the lIme 10
telilhe ama leu' 10 ' e move il.

Wayne , 80S much .s Id ish ~e fighl ing with
my local govefnmenl. I'll lIe""r slop fIghl
ing. ll lOOl<s a s if I ...ill be moving In Ille next
year 110 lhal I WIll p<obably h.ve 10 00
Ihrough lhe permll process ag.aln. Local
gcwernrnenls ..e SlOwty taIling .....y 0..

penonaIll-xJmS, II )'OU don'l b&lieve d.

jusl check 10 see -what kInds of~ are
on YOU' loCal go_nmenl's boOI<S, Tile....

1__1
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Be/ore Midnight Jan. 23

We will send 10 each reader of
this poblicat ion who reads and
responds to this lest before
midnight Jan. 23, a 62--piece
American and Metric Heavy Du
ty Industrial tool set and metal
storage chest containing all the
basiC and special tools nee
essary to service and repair do
mestic and foreign trucks, tree
tors, autos, and all heavy indue
tria l machinery. Consists of 7
American 318 inch drive sockets
(318" ), (7/1S"), (112" 1, (9/1S"),
(5 /S " ), ( 1111S" ). (3/4"), 9
AmeriCan 1/4 inch drive sockets
(3/1S"), rrl32 'l, (1/4'1. (9132'1.
(5I1S"), (11132'1. ~'1. (7I1S'l.
(112'1. 9 Metric 318 inch drive
so c ket s , (9M M). (10 M MI.
(11MM ), (12M M) , (13M M) ,
(14M M), ( l SM M), (17 M M),
(19MM), 9 Metric 1/4 Inch drive
sockets. (4.5MM),(5MM),(SMM),
rrMM), (BMM). (9MM), (10MM),
(11MM). (12MM). A 3J8 inch l ine
tooth ratchet with qu ick release
drive combination- forward and
reversible, a 1/4 inch x 318 inch
adapter, a 318 inch drive exten
sion bar 3 inch, A 318 Inch spaflt
plug socket with oil reststant In
sert and speed Instanatlon and
removal. An t a.ciece Industrial
steel Ignit ion wrench set, com
plete set 01spaflt plug gap set
t ing gauges lor any type of
spa rk ptug. One " 1I4-drive
heavy screwdriver. (One) large
set 01 Ieeter gauges, industrial
" Phillips" heavy duty and "r89'
ular" screwdriver, All tools are
crcc lorged alloy steel lor
dUfable heavy dufy repair WOIK,
and will be accompanied with a
LIFETI ME gua rantee that It
must perform 100% or It will be
replaced Iree. Add $7 handling
and crating lor each Tool Chesl
requested, we pay all shippil'lQ.
Should you wish to return your
tools, you may do so for a full
relund. Any letter postmar1r.ed
teter than Jan, 23 will be re
turned. LIMIT: Six (S) sets per
address , no except ions, Send
appropriate sum together with
your name and address to: Tool
Test Dept. 1I'120DW, Viking Inet.,
6314 Santa Monica Blvd, Los
Angeles, CA 90038, or lor last·
est MrYlce Irom any part ol lhe
country, call col lect before mid
night 7 da ys a week (213)
462-1914 (Ask for) TOOL TEST,
1f12DDW, have cred i t card
ready,

AMERICAN & METRIC

52·PIECE

HEAVY DUTY

INDUSTRIAL TOOL CHEST

"001" Irw bl.ck ...i' e 'I equal in magn'tude
10 Ina cur renl flowing "in" 1I>e wh ile ..." e. If
we ,nl'oduce a la ull inlOthe C'teu'lisuch as
a broken onsula tlOf'l prolect'ng the b1.ck
",i•• from $llOI'Iing 10 the PlInelboa'd be, ).
lhen cur,.nt will llow through lhe light Ii. ·
ture a nd bac~ oul a s belore, bul erso
th roullh the black wi.e 10 the ins ulation
laull 10 g.ound a nd back 10 the ne utr a l at
the poinl where the neulral and gro und af e
common. Th,s II a g roond laui! and lhe e u. ·
r",,1 \I0",.ng 'n lhe g,oond conductor ' s nol
equal 10 lhe CUfrOflI flo...,ng In Ina neulral
~~.

The I.ult descr'bed ,n the ¥licle os an .....
t"eIy d,tter""t problem. Tr.. problem .. . pe
rienced by NWH ....s . n o pen neut,al. Tr..
relurn conduclor (Ihe ",h,' e ",ore) was open.
c re a ling a voltage·(liv,der eneer between
t he I"llS 01 the powe r sys te m,

The Nalio nal Elec lr lc a l Code (NFPA·7Q.
t981 . ...qulles tha I all eiecmcar s ys tems be
g'C>UtI<JeCl . The grOlJnd,ng should De ec
compI,shed at a SIngle IOcatl()fl. This 1Oca·

liOn. " requ"ed by U,. code. is at lhe sup
ply side 01 lhe Mrvtce .1 lhe ma,n servoce
disconnect. Th,s ,s lrw only Iocaloon "'here
t he neullal a nd g found a re brought
loge ther. Ail o f the un ,nlula led gfound
wire s running a rou na ln your Rome o a,e for
rhe pUfpose o f e . te nd ing Ihls g round poinl
to each and every receplab le a nd light h. ·
tUfe in your reese. A g'ounCl la ult ., a ny
lOcaliOn ,n ~r home ... ,11 cause lhe g<ound
ODn<luctor to carry lhe f.lum curr""t back
10 lhecommon poinl w"n lhe neutralllllhe
S8f\'>C8 d,sconnect.

D.... Ol..n Kl7K
Anchorage AI(

AS long as I am "' '''i ng, I erec wo uld hke
10 e.,e nd a word o t caution ' eIlafll lng Ihe
art ic l. o n page 29. "D,ssef1 a tion Upon
Roasl P,g : ' b y N6TO. The tran sformefs ee
ta ,ned IrQm Ihe utillly mosl hkely WIf. ,m·
.........ed in minera l oil. ... lew t.anslorms.-.
ar. Shll on c ir<;ula \lon. _ , whiCh eee
la in POIyenlonna led D;pheny1 (PCBJ. PCB 18

a m.fO' COfT\IXlf'lfII'I fA cootanl known as
..........rel... Thil is nasty I lull wh i<;t> is very
to. ic a nd muSI be d,sposed o r in accor·
d anc. with EPA regulations. Unde r no
circ umsta nc es s hould you a n e mpt 10 use a
tra n 510fmer Ihat containad thll coola nt.
Th. util" y Should nol ev. n consider salling
you a t, a ns lormer h i<;t> conta ins PC8 .
Beca..... the l1lilily y not kno", whoch
t.anaformers conlai n PCB. ~ may d,.
co..... one by mial.k• . In addition 10
t.ansf()l'l'llltl, some higt>-¥Olt&Qfl capac
it~ l>aed in COfT\fT08(Cill1 equipment a I....
yea... Dack a l80 contai ned PCB inSlJ lal ing
m.lerial. Be ceuncue ...Ilh . U surplus I nd
used e lectrical components c onta lnfng 0 11
for cooling or insula tion.

Ground-Iaul! CirCUli ont....uplers tGFI or
GFCII a r. dev ices Inal sense the currenl
flo"'ing 001 the blaCk WIfe a nd me currenl
flow,ng In Ihe wh ite Wile. II the difference il
g reate r than 5 rnA Ito, the typical res iden ·
tlal un ,IS). then trle device Inle rrupts the
CUf. an l. 1\ the fault from lhe blac k ", ,,e to
ground was Ih'ough yOlJr lum, yOlJ would be
most apprecrative.

It should be nolad that the type of pr0b

lem encount.red ia 'ar.. . nd should not
cause ala ,m on the pa rt 01 tncse wllh
a lumi n um se",ic e ·ent ran ce cooc uctcrs.
Ulilily p ra cl ices vary bul elwa ys account
10 f the pro blems o f aluminum oxida tion ,
"'Iu minum connect l()fl' . of properly med.,
a.e very ral. a ble a nd .-ct nol be ot concetn
10 the homeo_. (ThiS apphes to lhe
larger IIZ8S o f a lUminum a nd not 1'\8Ce$Wri
ty to .Iuminum Drancl'H:,rcuit ...ifing. bul
. hal would be lhe subject of a n e nt "••rt,
cse in ,'sel!.)

FINDING BIRDS

NO FAULT. PCBs

L...--__I

I Just linished read,ng •·...void'ng lhe
Elec l" ca l Nighlma r. ," on page 64 01 tne
OCtober 'ssue rell a rd lng the unusua l volt ·
ages e ncounte red by N4UH of Cleveland.
No rth Ca'olina . I ...as prompled 10 wfile
beca uM , while hiS lechniea l analys,s is
correct . his termInology's not. Ther. is •
grea.1 d, lIerence bel_ a ~gfound f. ull "
and lhe ODnd, tl()flhe eeeeoees whiel'l 'S an
MoPf!I'l neut,al."'

A lrue groun'Haull conCl,tlOf'l 's just wha t
the name implles-a lault 10 ground. or
earlh. Visualize you. e lec tr ic a l panel a nd
the wir. s in it feu I mom. nl. The bla c k ",ire
h om the breaker is Ih. neulral or fetu m part
of the c ,rcuit. An e lec tric light connected
betweet1 the black a nd wh,te conductOfS
completes the c ircu", The c ....e nl liO"" ng

$250 AR Rl Fo un d a ro o n ·a d m ,n iSI. re d
a wa rd ",as given 10 I",s young man lor
demonsl'a led internt lind ..ocel lenCe ,n
promotrng amaleur 'adoo and for a5P'"ng
to a n e lec lron ic s ca"eet

Th<l Yl Isse Me mor ia l Scholars!"p hal
been awardee. for tne second SucceSS iY<!
year, to larry Edw,n Smilh, J r. WB9UKE.
The a ...a rd,ng or $709 to larry c onCl udes
Ihe ARRl Founda tion's adminisl'ation o f
thiS SChOl• •stllp lund lor YI. ISS B. u,rry
pursues associa te and bact>eIor's deg'ees
,n eleCt'onics eng,,-,ng. aspi'es 10 II

careet ...ith N...SA communoc.aloons, hOlCls
amal_ Eotfa and 2nd c lass commerc....
lICenses. nas ma,nta,ned a n A academic
a _ age, lind has been very a cl ive ,n e . ·
I. a c ufl ic u la' actrvures a t Vinc e n n es
Unive rs ity.

ARRl Founda tion ·administe,ed ecnore-.
ships are o pen 10 a ll a pplica nts, 'lualifica·
lionl a nd s pec,fIC Cllte"a be, ng ...__ ad
by ICreerllng bOa.ds consisting of ...RRl
Fo und at iOn ollicers and di'eclors anCl
panels prCW>ded by IOOf'soring organrza.
lions. "'pphcatoon c loSIng lId,e is Ma y t.
1963. tor the ..... 1academ'c .......

And•• • T. PlI"''' K1WLX
Sec.el.ry, ARRl Foondalion

N....lngton CT

Or. Ge.a ld N. Johnson «sec
Amn 1.11

rh;ln~ s for Ihe tip, G.raid. We thOughtth.

Russ ;..n" were ius r being Obs /mate.-Ed"

F,nally. I have foun<l why lhe RS-n
satell,les aren 'l ...".,. they ",ere supposed
to be; Th. tracking p.ogram was wrong' I'm
re ler"ng 10 " TraCker -The Ultima le
OSCAR Finder ," p. 88, 73 Ma g a l "' ''.
Janua ry, t9B1 The eo mpula lion fo r eeter
lite 10nll,lude 's correcl onl y tor sal . llite s
...,th Inchnation Ilrea ter Ihan 90 degrees.
The Sign of Ih<l va"abIe SO needs 10 be
changed 'or salelliles hke the .ecent Rus·
SIan ones ...,Ih inc hnaloon Ies.s Inan 90 de
QfI08S. I lake care 01 it on my ,ev,sed "'pp1e
_S>Ofl Ih,s ...a y:

Olet e CA =costIN);SO ~ - SO-CAl
lABS tCA.) + CO' Ro+ RD' Til..

The r. a re many wa ys 10 accomphlh thiS
sign Cha nge : thi s is the mathema t,e lan's
way.

Ac lually, this program is not t he onl y
pl.c. th il e rrm ;1 mlde . The RSGB VHF
H.ndtx1o~ puts Iha l correction for inc lina·
tiOn on the Til. lerm. The reteeeee lhat I
lound 10 e.pla,n Ih'S COffeCII()fl is by Bryan
le,pper. "Circ ula tl()fl Orbils ...,th Somple
Compulnlg Systems.~ OSl. Febrully. 1979.
pp, 38-<12,

I

I
I

Glen WhIt. NA$Z

.........m

YOU'RE MY TY PE

SCHOLARSHIPS
L...--__I

Ir.. neceaaary books 10 lI udy out o f.~
wlf'ld up lIudying • lot 0/ inl(lffNllion. 10
pe«;enl of wh iCh~ ...ill~ _
UM or w. nllo know 01 il not ..., on lhe
tn t. ...11 o f It, is U5O:l1$$$ lntormaHon ma inly
M"'es Its purpose Dy wa ndeflng a roond oor
minds a nd ming ling ...llh the rac il needed.
ThiS usually eausaa a nasty l urpr ise In Ihe
form o r a ta ilure ,

My idea for improvemenl la a l imp le
ClIange, Continue collect ing Os . nd A.
lrom testl but not ' or printing in eheal
bool<I. Iwould simply UM 1_ and tak••11
01 tr.. ham-<adio-lNt«l booi<s I could get
lif I had lhe sources) and find . 111COUld in
lhe .... y 01lheory and teeteto back up .ll o .
lhe ans"'"",. Taka 1_ .rra AQ8d f.cts . nd
...rll. ,hem inlo a n . asy·lo-u nderll a nd lor m
o f ...rll ing wllh flavor an d a s mall vceeeu.
lary (you weot mor. yoong hams ; wrile it 80
we can unde rsland yoo).Wit llOut ullng bof·
Ing. dr.gging wording. present the theory
_ II. • nd lowards the fIf'Id 01 lhe book in
tr~ ,,,-. 10 Irw languaoe uNd by

Ir.. FCC a nd get them wery ramiliar w'th it.
Alae). a copy of lhe regs in FCC 1()n'I'l w,th
Simple En g lis h d.hn il io nl wo u ld be
desired by many people.

I Ihlnk tnat a nyone bring ong oot luch •
book would e nd t he e raol Ihe Bash eeeee. I
know lha l my idea II nol ne w. but I ha ve ye l
to see illn tI'e prinl 01. la rge magaz ine,

Thank you for ~. good magazine and
for ~rtlme.

Your lasl two iss ues o f 73. nam e ly 0<:
lotler and Novembe<. haY<! been mo'e my
Iype of magazine. S,nce I keep my o ...n
nolebook 01lhe ,nte.est'ng af10CIes I see ,n
lhe ....gs. ~ .....-..e kepi me busy lataly.
You Me. I Iool< 'or artICles tbat Iool< ,n'er
nlrng 10 put on lhe brNdboafd and play
""th and _ I've played ...' th one IOf>g

enough and ,t Iool<s Irke a good prOlect 10
" nOSh, 50 much the belle+'

In rega rd 10 your COfli lnua lly pre s song fOf
more amaleurs , I fe e l tha t I must pul on my
two ens' ...o.th, 01 a ll Ihe 50 or more Nov·
icestne t ha ve passed their (I' aml ..ooAd
here lhe paSI two yearl or so, lhere are only
about lWO or SO on U>e a". Everyone is ,n
lerested ,n OX-hOw tar can we get out etc.
Tr.. blggesl proDlam lle8I'm 10 be money
Very I.... seem to be inlernted in bu'ld'ng ,
F.ankly, I lhink .... neMl a good Mt of I.d
bookl lhat w,11 lak. Ih. prosped...... ham
Irom begin ning to end.

I'm all 10' yOUf compute r nel works, but
SO fa r you r computef a .t ,cles are ...ay ove f
my head an d I ca nnot a HOfd Ihe pric. of
a compuler to figure lhem out. The day~
ean show me 73 .rtlCles where Ican l:lOrT<>w
my ...,I.'s portaDie TV..I and. w,I" lhe m....
imum o f COSI. put rt on lhe air, that wi" be
Ir.. day, You' ll ".ve to hurry, lhough:

I'm ' . ~rs old.

I.au.-. A. Knul s.on W9SFI.
l a C'OI.. WI

The olllCefS a nd d"ectors ot lhe ARRl
Fo und,>!oon announce the rec'p;eflts ot lWO
a",ards for the 1962-33 academic ....... The
long ISland School Scholarsh,p. for youlhs
a He nd,ng W nll Island colleges o r unlVer·
III,.., has been g ran te d to PaUl MiCh ae l
Sllv. rman KA2 o SP, 01 t.evutcw n NY. He
ente .ad Stale Univ. rsi ty 01 Ne w Yo,~ at
Fa rm ing da le ,n September 10 p u. sue
cou.ses ,n e lecl,om cs technology, The

I

I
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from page 8

editorial by Wayne Green

bring ing world reports to 73
could do the job.

We do have a world hobby, so
ret's see if we can get it to
gether more.

teachers 10 get new hams start
ed. The technical competence
of hams as compared wi th in
dustry has been dropping for
twenty years. where at one t ime
hams were a cut above the aver
age engineer or technician.

I can remember the time when
hams were resconsnne for Vir '
tually every major breakthrough
in rad io communications. Now
we can merely point out th at
long ago hams pioneered FM,
NBFM, SSB. SSTV, ATTY, and
so on. We old , doddering relics
01 the past c an remember th e
pride of those o lden days. But
th e world is ruthless; it wants 10
know what you've done tor it
lately. Not much .

The plan 10f giving scholastic
credi ts lor ham classes is a nne
move; let's see if wecan get that
idea spread around. I'll be inte r
ested in getting articles for 73
on proven ways of getting teen
agers interest ed in amateur
radio and on successfu l oro
grams to get amateur rad io
growing .

In the meanwhile, I'd like to
see a lot more articles in 73 on
current technologies. Perhaps
we can get amateur radio back
into developing some inventors
and pioneers of new techniques.
Running articles on designing
and bu ild ing kil owatt t ube
powered linear amphfiers is not
it ... unless someone des igns a
digital automa tfc-turunq device.

There is no shortage of thing s
to invent which are well within
our technical capability __ . i f we
let ourselves go and get crack
ing on it. For instance, we could
use a system for automatic
identi fication of transmillers so
th at our receivers would indio
cate th e ca ll of the stat ion being
tu ned in as we tune. This could
be done via an ASCII signal sent
on a subcamer. thus furnishing
the receiver a reference signa l to
use for automatic tuning . Once
we hav e that development . we
wi ll be ready for receiver.t untnc
systems which will be automat
ic , alerting you when chosen
prefixes o r calls are tuned in.

This could be a great str ide
ahead for amateur radio, pio
neering a new digilal communi
c ations technology which could
be quickly applied to CB , two
way, and most other communi
cations services. It could help to
bring about some ex tensive
changes in amateur radio opera
tion, tc c . : . pem ec s the lirst
real changes in over 50 years.
Except for the development o f

about 11 % per year, wh ich was
about 22,000 newcomers . Then,
with the " incentive licensing" di
saster ot the 1960s, we lell to ze
ro growth (and wo.rse). Now
we're back into a growth mode.
but not an impressi ve one.

Unless the Japanese tecnnor
ogy program runs out of steam,
their teenagers will be doubling
the number of hams in Japan in
the next three years, while at our
rate of growth we are looki ng at
about eight years for a doubling
01our hams.

There has been some cntr
crsm o f calls for more engineers
with a reminder that only a few
years ago massive numbers of
engineers were dumped and
were unable to lind work. To a
degree, tha t is right. But what is
glossed over in th at response is
th at the engineers and tecrmt
clans who joined the unem
ployed were tho se who had not
kept up with the changes in
te chnology. There has never
been any surpl us of tech nically
tr ained people.

Remember that by 1970 it had
dawned on even the most back
ward of firms that solid state
was here and unavoidable. Th is
was when th e axe fell. Those en
gineers who were living in the
good old tube days were sud
denly not needed. This axe was
w ielded again when the industry
discovered les and had no fur
ther use fo r engineers who
could not cope with th em . Each
new generation o f electronics is
go ing to be ruthless in weeding
out the people who do not adapt.

Today, the need is for young
eng ineers and technicians. Our
schools have been almost tot al
ly empt ied 01 these talented
people, leaving the over-so rem 
nant s o f previous tech nologies
to try to teach t hing s they
haven't bothered to fully under
stand . This does not bode well
for our schools o r the next
generation 01 kids . . . th e ones
we're depending on to cope with
the Japanese incursion s.

Amateur rad io can help, at
least to a deg ree. By interesting
teenagers in a high-tech hobby,
we may be able to develop the
eng ineers and technicians we
need , both for industry and lor
our schools as teachers. Of
course, the exceedingly slow
growt h of amate ur rad io over
the last twenty years has meant
that th e average age of ama
teurs has been rising steadily,
with the resul t that within ou r
ranks we have few quali f ied

Americans to buy more expen
sive and techni cally -inf eri or
product s just becau se they are
made here instead o f in Asia ...
just as there are heavy pres
sures to force Americans to buy
crummier cars because they are
made here. I' d like to see more

HAMMING FOR CREDIT? interest in America n product iv-
Down in Georgia there is a nv. American pride in oertec-

proposal to have ham classes l ion , and American unions pro-
co unt fo r educational credi ts. moting something besides the
'rnats a good move. highest pay possi ble . . . with the

There is a desperate need to resul t thai the products are
get amateur radio going again in priced out of the market.
our schools and this approach But that's another problem ...
could generate some int erest to some degre e. The key to any
lor the students. It would be a American success in commu ni-
way o f, so to say, paying the stu- cal ions and computers in the
dents back with c redits as well next twenty years lies in our nav-
as in lun. ing t he techn icall y-qua lified

Though it is o ld hat to 73 read- people to invent the products,
ers to read about the needs manulactu re th em, sell them,
America has lor technical pee- operate them, and service them.
pie . . . I've been writing about This is going to take an enor-
that for several years now . . .1 mous number o f eng ineers ,
see that the general media are techn ic ian s, and scientists " ,
getting more concerned over the vastly beyond anything which
problem. Even the normally lib- we even have in prospect to
ere! wri ters are getting to worry develop in this count ry.
about the overwhel ming loss o f Only Japan h as laid the
technical consumer products to groundwork to develop the high·
Japan. technol ogy people who are qo-

W ith th e increasingly rapid ing to be needed to provide the
development of video tech nolo- who le world w ith video, comput-
gy, microcomputers, data ac- ers, information, and oth er teen-
cess over the phone or via tetevr- meat services which are going to
sron stations, video teleconter- be the key to personal happi-
encing, satellite services, 100· ness, business success. and eo-
channel TV cables, and so on, it ucattonat achievement in , say,
is getting ever more d iffi cult for twenty years.
the general public to ignore the Wh ile we're busy lowering our
coming developments. They've academ ic st andards and seeing
even been noticing that almost our proponents of liberal-arts
all of the recent developments education w inning most o f the
have been coming from Japan battles in academia, we see Ja.
and figured out that this Just pan loadi ng th eir schools with
migh t make it difficult for Amer- enthusi astic te cnn tcauv -in -
rca to catch up once we fall sen- cli ned students. Do you realize
ously behind. that there are over 900,000 ama-

Articles about this have been teur radio operators in Japan to-
appearing w ith increasing ree u- day? They have us outnumbered
larity in Newsweek, Time, Bus i· in active hams by a margin of at
ness Week, Fortune, and so on. least three to one ... possrbry
The situation is gelling so sen- four to one . . . and Japan has
ous that a small handful of our only half o f our population! They
educators is beginning 10 get are runn ing rings arou nd us.
uneasy. When a problem reach- Amateur rad io has never been
es that level, yo u know it has to a very popul ar hobby in Amer-
be serious. rca. Even when we weregrowing

Na turally, there are pressures at our greatest rat e, back in the
for our government to fo rce 1950s, we were growing at onl y
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• A T'aclematk Of the Tandy Co<p,

Dtrer feestcs-ee
1rlC1L.de'

• TwoSerial Ports
• Fourteen Buffers
• Automatic CWIIO
• Transmit Control
• SelectiveCall Feature
• Error Correction & Editing
• Word Wraping
• Easy to Interface
• 30 OayUnconditional

Guarantee
• Hardware Requirements:

TRS-80 Model l or III 16K
EXTERNAL TERMINAL UN IT
REQUI REO

CLUTTERFREE
MODULAR
CONSOLES
P.O. Box 5103 Tacoma, WA 98405
(206) 272.Q713 .... 89

Organize yo " ,. s h ack with a

CLUfTERFREE MODULAR
CONSOU $203.35

• large. 42" H x 57" W x 29"0
• Strong groove-construction
• Mar-resistant wood grain finish
• Options, drawers & face plate
• For ham or home computer
• Visa and Master Charge

1lr CROWn
l'llcroProduds

606 Slate Street. P.O. Box 892·A . Marysville. WA 98270 . (206) 659-4279

Featuring:
1200 BAUO OPERATION. Not limited to 110 baud
because of timing loops . 60, 66 . 75 & toO
W. P.M. Plus 110, 150, 300, 600 & 1200 baud
operations possible .
FLEXIBILITY OF OPERATION. Instantly change :
Baud Rates; Program Mode (ASCII/Baudot) :
Program Status.
SPLIT SCREEN VIOEO. Transmit & receive data
displayed separately.
REAL TIME. Automatic CW/ID without user in
tervention . Automatically
updates at end of month
oryear .

Our Plug-in Morse -PakfJ
interfaces the Color
Computer to your

trans ceive r ond allows
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CW Morse Code
through the compu ter .
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«S imple to opera te»
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ROM-116
Now includes :
oTEXT EDITING
oRTTY PICTURES
-SAVE TEXT TO DISK Detailed brochure availabJe on request.
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the vto. our Morse-code commu
mcauons has changed hardly at
all in 50 years. And other than
the shift to SSB, phone cc mmu
nicat ions is almost identical to
hamming o f 50 years ago , com
plete with pi leups on OX, jam
ming, end less net s, and so on.

We 've had prac tical ATTY on
the ham bands for over th irty
year s and there sti ll is no notice
able dent in traffic handling as a
result . Amateur radio, which at
one t ime was the spawning
ground for new tech nologies,
has turned into the most rigid
and unchangeab le remn ant of
the past,

You invent it and we'll publ ish
it .. . okay? LeI' s get amateur ra
dio Into gear for the first t ime in
years. The last change of any
sort was over ten years ago
when we went to FM and repeat
ers on two meters. Unfortunate
ly we contributed litt le techni
cally in this move, merely taking
advan tage of the already-exist
ing technology developed for
two-way commerci al operating.
Now ret's do some pioneering
for a change.

which falls apa rt as soon as a
vindict ive CW-monger gets on
channel. There is , as you may
not know, apparently an unum
lted supply of CW jammers, all
with unl im ited t ime to s it and
tra sh RTTYers. Perhap s we
should devise a certi ficate, with
yearly awards.

And while one contingent is
doing the invent ing whi ch
should have been done several
years ago but which was pre
vented by the FCC, bless 'em,
o thers of you should grab your
chips and start working serious
lyon automatic ident ificat ion
for transmitters. Some early ex
periments ind icated that a eve
tern would work using a trequen
cv-snuteo subaudible tone , but
we need to do a lot more work on
th is. If someone can come up
with a relat ively simple system
which can be built into every
transmitter, we can save the
several eons of time every year
which are presently wasted with
redundant roentttr canon . Just
think of the saving on pi leups
alone, where perhaps around
f ive thousand sta tions are giv·
ing their ca lls from fift y to one
hundred ti mes per minute, hour
after hour, There is a zero in Min-

With the new freedoms being
nesota with the unofficial record

granted by the FCC, I'd like to
of 117 complete identi fications

see some serious experiment- in one minute! A record to be en.
ing on our bands with digital vied. I understand there is a
tectmicues. Ham radio is never move to get this amazing chap
going to go any where unless we

on " People Are Wei rd."
get busy and lake advantage o f
the recent technological aovan- Once we have a fairly fast au-
tages in res . tomattc-Iuent tncat ton syst em,

For one thing, isn't it about we'll be able to instantl y read
lime that the RnY crowd slopped out the call o f any station tuned
puttering around, dodging CRM, in on our receiver. We'll also be
and came up wi th some ci rcui ts able to build in a rmcrocroces-
which will dig ou t those weak sor to check the call lo r wanted
signals and copy them? I tried a ca lls or prefi xes. Those rare
recentrv-aovertt seo co mputer. ones can come and go pretty
ized.RTIY setup and was as. fast somet imes, so why miss
tou nded to find ou t how crummy one just because he is 50 kHz
rt was . .. evenascomparedwith down the band from where you
the ci rcu its we were building are working? Wi th an automatic
back in t948. Almosf any kind of tuning system (dual tuning. of
interference sent it into spasms course), one rece iver tuner will
of incomprehension. be on your channel for you while

Fellows, I have some news for the other is scanning the band ,
you. You should be designing checking ou t the prefi xes.
RnY gear wh ich uses the el And a couple 0 1 years later,
cheapo computers such as the the whole th ing will be in an HT
Timex 1000 (Sinclair ZX81 ), the for us. Just ask any of the early
Atari 400, the VIC-20 and so on. twa-meter fo lk about the first
Your circuit should make it duck FM rigs and compare them with
soup to tune in a signal ... and th e programmabl e, scanning·
copy should be 100% , despite all -channel HTs of today. You
CW or other neighboring AnY know what we haven't seen yet?
sig nalS. You should copy Anything !
through a AM, CAN. jamming, So, while all you old-timers si t
fading, with any shift, and soon. around and fondle your 807s,
let' s get cracking at this and we're looking to the youngsters
stop horsing around with junk to stop fooling around with girls,
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get going with with their pile of
ICs, and invent us oul of the
1930s morass that amateur ra
dio is in today. The technology
is here. The parts are here. The
need is here , .. and riches are
awaiting the entrepreneurs who
make it happen .

One thing is lor sure ...u you
invent it , I'm an xious to publish
your artic les in 73 and get the
ball rolling.

HELP !

Every now and then I see a no
t ice that the league is looking
lor some hams to add to their
staff . Fine, I suppose, though
my understanding is that the
pla ce is very, very structured. It
also isn' t growing much, in case
you haven't read their yearly
report. When I say it tsnt grow·
ing much, I mean that the
l eague has been los ing memo
bers at an increasing rate for the
last few year s. That would make
me nervous.

Now, wh ile t hey 've been
shrinking away, my little empire
has been growing steadily, They
need people to replace those
who have bail ed out. I need peo
ple to help us grow even more . ..
and I don 't think anyone would
really characterize th is place as
rigid ly structured.

In addition to needing a good
all-around ham or two to test
ham gear and write reviews, to
keep the W2NSDIl hamshack
state-of -the-art in RTTY, slow
scan, repeaters, antennas, and
so on, we also need someone to
keep our microcomputers run
ning. We have a hundred or more
around here and the darned
things keep break ing. I think we
cou ld keep a compul sive tecnm
clan exceedingly happy.

Our audio department has a
serious need lor a technic ian to
be on top of all the digital re
cording techniques and assure
us that ou r digit al and audio
cassettes are tfrst -rate.

For peopl e who lor twisted
psychologi cal reasons are not
part icularly interested in liVing
in the linest area of the whole
country (the wor ld?), we do have
some part-time jobs available
which can be done from any
where . These calt for a good
deal o f responsibility, of course.
We're building our national net
work 0 1 sales people and have
several nice areas still open.
This would entail gelling out to
visit computer and elec tronics
stores about three days a week
to make sure that they are welt

stocked with our magazines,
books, and computer programs.

In Peterborough , we have
open positions for people with
PR and advertising experience,
sales, edi ting, wr it ing, graphic
arts, photograph y, and so on. In
the next year, we expect to add
at least tOO people to the
staff . . .possibly 200, if we can
f ind them.

We're looking for non-smok
ers who are more interested in
developing careers than in just
landing a job. We'll be able to
keep up our growth only if we
keep up our enthusiasm and In
novation. Indeed , we've been
growing briskly for seven years
now , and by the end of this
month, we expect to be about
five times the size of the ARRL.

So, if you are not a smoker
and you're looking for a place to
put your outstanding ta lents to
work where they can do the
most good , .. and where you
will be able to learn more and
grow. think in term s of Peterbor
ough. Send along a leiter detail
ing why we can't go a step fur
ther withou t you ... a nd a
resume.

COMPUTERIZING

With over 40% of the 73 read
ers computerized ... and with
thousands more eyeing the Timex
computer ... I'd like to make
sure there is no mi sunderst and·
ing . t want to see you expert
menting with amat eur radio ap
plications 0 1 these contraptions
and writing up your results for
73. The readers are interested in
articles on gelling rid of com
puter noise ... in protecting the
computers from inter ference
from the rig . . . in RTTY applica
tion s .. .ntc n-speed code, ..
beam aiming . . . log keeping . . .
automatic aSLi ng ... packet
communications ... and so on,

Unless you write up the re
sults of your work, it will be
wasted , , , giving only you the
benefit , The more you write
about what you are do ing, the
more hams wilt join you in exper
iment ing and developing new
ideas - and we'll all benefit .

Remember , too, that the
market is just starting to open
up for ado-oris for the low-end
computer systems, There are
mill ions to be made by those
who come up wi th pract ical new
ideas. We 've al ready seen doz.
ens of new millionaires as a re
sult 01 the recent microcom
puter ceverocmeots. . . and we
haven 't seen anything yet. With
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ing that hams weren't bu ild ing
any more. I st ill hear that chorus
when I visit some ham c lubs,
many of which seem to have
been taken over by ol d ore
timers.

When I point out that there
are more ads for parts in 73
these days percen tage-wise
than there were in OST forty
years ago, they look shifty-eyed
and shut up ... at least untu I'm
salely out o f earshot. The fact is
cl ear that hams are buil ding as
much or more than they ever d id.
It just isn't the o ld ones who are
doing it. Poss ibly they're too
busy watch ing television .

The increased co verage of rel
atively simple buitding projects
in 73 has sparked a 101 more in·
terest in building and experi
menting . Fine ... lor that' s one
01 the great pleasures of elec·
trontcs and hamming. I put quite
a few years in at the workbench
myself. with a barn tuU o f old
gear I built to show for it , .. and
a twisted pelvis from standing
on one foot for about twenty
years. The local chiropractor
has given up trying 10 st raighten
it. . . and I've stopped seriously
trying to li ft anything heavy. I've
paid my dues in building.

There is a gross m tsunder
standing on the part o f some 01
the manufacturers in the m
dustry. Thi s is odd, because it
really means that they have
been reacting emotionally and
not giving any serious thought
with some research.

This has to do with the inter
esting concept that hams who
build are not very good custom
ers for commerci al equipment.
The fact s are the opposite, as
even a lew moments o f co ntem
plat ion will make ctear. The rna
jor buyer s 01new equipment are
the exact same people who are
al so build ing gadgets. How
come? Let's look at it.

First . a lillie lesson in eco
nomics. Way, way back , in the
earty days of amateu r radio ,
hams built their own receivers
and transm itters. There were on
ly a handful a t hams then, so
there wasn 't enough 01a market
to warrant co mmerc ial equip
ment for them. Then, when the
first commercial receiver was
put on the market , the home
construction of receivers virtual
ly stopped. Hams quickly rear.
tzeo that a nome-bunt project
wou ld co st mor e. have a smaller
resale value, and not work as
well as a co mmerci al receiver.
They d id just what you and I

Sometimes I get the «n cree
sion that people will believe just
about anything! First. we had a
bunch of old hams, probably irri·
tated because they had 10
change from AM to S5B, grous-

BUilDERS V5. BUYERS?

Knowing how undependable
the rumor m ills are, I don't pul a
lot o f stock in repeated report s
that Skip Tenney will soon be
promoted as a replacement for
Vic Clark as president. Tenney,
welt known as the publisher of
Ham Radio magazine, either has
sold or seems about to sell what
is teft of his magazine, so that
would make him both available
and eligible for the spot ,

The move makes sense, too,
when you consider how close
Tenney has worked with the
league all these years. At times,
il has seemed as if he were at
most an unt itled teacce ctucrat.
Being independent ly wealthy,
Tenney wouldn't be restricted
by the lack 01 remuneration
wh ich goes with Ihe position .

A lack 01 expected eqqres.
siveoess on the part of the re
c en t ty -a ppo in t ed pres id ent
seems to have sparked the
searc h lor someone to help take
ho ld o f the organization and get
it IOta shape. Many o f the rnrec
to rs feel that it is important to
have a businessman with expe
rience helping to gu ide the
league into safer nnanctat wa
ters ... and perhaps stem the
growing loss o f OST sub
sc ribers.

Others of the direct or s like
Vic and feel that he should have
more of a chance to getlhings
turned around . .. to , so to
speak, haut the o ld boat out o f
the water and scr ape o ft the bar.
nacres. I've personally always
held Vic in the highesl regard as
a ham and a DXer. The directors
should reanze tnat even with a
relatively sma ll o rganiza tion
such as they have at HQ, peopte
get set in their ways and it is dif·
ucun . .. often very d ifficu lt. ..
to bring about changes, no mat
ter how badly they are needed.
My unasked-tor council would
be to give Vic more time and not
rush with Tenney.

MAJOR lEAGUE CHANGES
AFOOT?

tion o f the directors you have
elected. has been spend ing a
pittance on membership bene
fit s and promotion o f the growth
01 the hobby. Get alter 'em ...
leI's see some growth .

went up 370% in the year. Are
they providing limousines for the
top echelon these days? We did
see healthy cuts in such pork·
barrel items as ARRl neeoquar
ters expenses, which were roo/.
higher in 1978. And theW1AW ex
penses came down, too. They
were 51 % higher in 1900. It looks
as if someone made a trip s0me

where, because while there were
no overseas expenses chalked up
in 1980, they managed to spend
$17,762 in 1981. ThaI's a very
nice trip!

Unless you take a serio us in
terest in league financial mat
ters, you have no beef about
what they are doing. You are a
stockholder of the corporation
and should look into how your
money is invested. You might
even quest ion why the HQ oeo
pie are salt ing away millions in
stocks and bonds, losing your
shirt lor you with poor invest 
ment s , when perhaps they
should be spending your money
on more services ... o r, even
better : in encouraging some
growth in amateur radio.

A rmmon-oouar budget to pro
duce some fi rst-rate films about
the excitement of amateur ra
d io , .. about t he benefit s o f
amateur rad io to our coun
t ry ... about how to start a high·
school ham c lub ... could get
amateur radio growing again.
We have plenty of friend s in tele·
vision broadcast ing to see that
the Iilms would get on the air.
And a million dollars wouldn't
even put a big dent in the
bankro ll they've bu ilt up . It
might keep them from blowing
so much on lousy investments
... and, alter all, isn't that what
the money should be used lor?

l ook, I know you hate 10 have
me carping about the l eague ...
but I'm not giving the l eague
heft right now. I'm givi ng you.
the l eague member, hell. The
ch aps at HQ will do wh atever
they wa nt w ith your money if
you don't sa y anything, trs only
by your being a silent partner to
the crime that all this money has
just plain been thrown away.
You haven 't been paying etten 
ti on. You haven't been insi sting
on meeting with your directors
and finding out from them what
the situation at HQ is . .. and
they are not going to level with
you unless you push them.
They'll put the pressure on for
membership benefits ... and lor
promotion o f the hobby ... but
onty if you lean on them.

The l eague, under the cnec-

HOW'S THE ARRl DOIN G?

Too bad you didn't get the
OS T annual report. .. and read
it. In amongst the tavish sen
praise .. , an orgy of it . .. are the
stark financial ligures. and they
are so carx-ctoud that they lend
to cu i through the baloney.
Membership is down. And ue
spite the massive increase in
the subscription price for OST.
the income for the league has
not even kept up with in flation.
Nowhere near it!

The fi nancial management in
any normal business would call
for me immed iate replacement
of the people responsible.Of the
74 stocks and bonds in which
the l eague has put the money
they've made in pro fits in past
years ... being a nonprof it co r·
poration they have to salt away
all that money rather than cts
tribute it to the stockholders ...
only eight are worth more now
than they paid for them. Maybe
you were wondering who was in
vesting in oil companies. rail·
roads, and so on. Heh. nen ...
you are.

They seem to have concen
trated on economizing on memo
ber shi p be ne f i t s such as
awards, cutt ing that by 76% in
1981. Thi s is balanced by an in
crease in unemployment com,
pensation which went up by
973% .. . yep. almost ten times,
as statlers went through the old
revolving door. ThaI's quite a
one-year record .

Automob il e expenses only
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hundreds o f thousands o f Timex
com pute rs being sold , j ust
about any usefu l accessory for
it w ill be able to generate
millions in sales,

In order to encourage this de
velopment Microcompu ling will
be devoting a special section to
t he row-end computers. W e
need not only interfaces, pro
grams on cassettes, and so
fort h, but we may also have a
need for better ROM character
generators and operat ing svs
terns, plug-in ROM programs,
and so on.

I've helped a lot of people get
very wealthy in the mlcrocorn
pur er business . . . and I can help
you, if you are seriously interest 
ed, I writ e about this in my edi
torials in Microcompuling. 80
Micro, and Selling Micros, and
I' ll be covering this aspect in in
Cider, too. It's lun to be rich , and
the opportunit ies are almost un
ending. As a ham, you have an
inside track, if you have the will .
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ZS4A F, PA7 SSM , S83 M M K,
TU2lM, ZS6BRO, ZS6BNS, ZS40,
JY3ZH, JY4MB, JY5ZM, YllBGO,
7X5SI, L.X1JAS, Y27FN, Y56FN.
SM70LZ, WB5VIH/OU2, VK6CF,
VS6CT, HL9RT, UA~ J BN ,

EA9NG, ugH, UK0SBB. 807AV,
3 B 0 8 0 B, 005FB , HZ1AB ,
4S7EA, T32AF, F5RV/FC, VU9Gl ,
VU9CK, Zl40 YIA, OHI)W ... and
so on.

Bes ides some bragging about
working OX, the above list is in
dicative of what you can do if
you get on th e a ir w ith a reason
ably good rig and an lenna. It's
there, with thousands o f OX op
erato rs looking for you. While
some put up with co ntest-style
operating, whacking oul the
contacts for a Sls and the good
old ARRL Honor Ro ll listings,
most of them WIll stop tnts non
sense and be most interest 
ing to talk with if you ask
them some quest ions. Most o f
them love to talk . . . and they
love moslto talk about Ihe most
inte resl ing subj ec t in t h e
whole world: th emselves.

Think what an impression
hamming co uld make on mno
cent teenagers if they could
hear us tal king wi th Christmas
Island out in the middle of the
Pacific Ocean ! Or some chap in
Baghdad! They're there, looking
for you . Where are you?

I to m eet ('l 't'ry I I('('d I
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bargains today as a result o f the
scud-state revolution, ICs, and
mass production. Japan , with
near ly one mill ion licen sed
hams, has such a huge market
for new ham gear that the pro
duction quantit ies have brought
down the cost of manufacture to
much less than one half wh at il
wou ld be without them. Each
doubling ot prod uction normally
drops Ihe cost of manufact ure
about 15% or so.

So, though we hams are build
ing more than ever befor e, we
also are buying as much as we
can get commercially made ...
and getting incredible value for
our investment.

ARE YOU MISSING THE OX?

No w, I suppose I should shut
my typewriter a ll and not lei you
know what is going on. I've been
sneaking arou nd twenty meters
lately and I want to let you know
thai yo u are missing out. The
band has been super in recent
weeks, and the OX is rolling in at
all hours of the day and night.

Just in th e last co uple o f
days, I've had contacts with the
fo llow ing, to give you an idea:
Z l2WM , Z l lV Y, PY2CY T,
PY1 B FZ, HR1RBM , 7X2BK ,
VK6RU, IK7AGT, EZ7BXP, 4Z4JS,
EA3CXG, N3RDIVP9, JX1JO,
PY0ZZ, HH2M C, TU2HJ ,
PP6ACP. ZS1DG, ZS6WB,

\1\ l'f() RI7Anul" SYSU MS
l:-':A HI)L('lt:RS
Alllll:-;U,,1 HI)R." ';

by . Why would I go to tne trouble
of spend ing two weeks design
ing and bui lding a piece o f Tele·
type ' eq uipment and then hook
it to a crummy receiver? No way!
I went fo r the best and so did the
rest o f the builders. They're st ill
doing thi s.

Today ham s are bu ild ing gad
gets and en joying it . But yo u can
bet th at these active hams are
also very particul ar about the
commerc ial gear they buy. You
can also bet thai th ey are lying
in wait for anything new that
comes along. These chaps are
the best o f customers for the in
dustry because they are the
most deepl y involved.

It is the older ham s who at
ready have th eir KWM·2s who sit
and rag-chew. who tal k enotess
lyon nets, who are the bane of
the industry, not th e enthusias
ti c builders and experimenters.
We are fo rtunate in that we do
have a magazine in the ham field
devoted to these nice old men,
complete with pages and pages
o f "operating news" fo r th em to
read each mon th ,

When yo u consider what an
incredible bargain ham gear is
today, I get a bit aggravated
when I hear someone gri ping
about the high cost of it. l ordy!
When I got started in hamming
we had crystal-cont rolled u ens
mute-s and each crystal cost
about $3.50. Not bad - unti l you
translate that into 1983 oouar
ettes. which puts lhose nice nt
tle c rystals at about $63 each .

The cheapest hunk-of-junk
ham receiver on tne market, the
Hallicrafters Sky Buddy, cost
$1 9.50. Cheap? Well, my friend,
if we look at th e comparable
prices for o ther th ings , that
comes to about $350 today. The
average ham wanted something
better, running around sao, or
about $1 ,500 in today's puny
money.

No, we 're getting incredible

SATELLITE T V SYSTEMS
"COMPARE OUR QUALITY, PRK f-S ANt> SI:RVICt'.!"

W E MANUF ACTURE,
PARA&X K: DISHloS
"")LAR \Kll'S TS
OHIO TRAILERS
(; L"STO\ l PARTS

WE!'lTOCK:
\\ASHBl 'RS (;lLLASrllo AILlASCI:
KL~t PRA n AT\ '
A\'ASTEK u.)\\RA:>:CI: ("ABl l: I:.. ex):-'::-':I:CTOR..,
GARDI:-;ER ....\\"ITCHIo .... I:.. HAR\)\\ ARlo

C ALL. WRITE OR ".. FOR OUR l AnST BROCHURt: .........0 PRICES.
Al '$TI-": C l E\\lS LEIl.I'> co:-.:sTRl 'CTlll:-':CO
K.f(i( jC r-o Illl).; 1,\1
,,\1 1 · ;"4· 2 1 ~ 1 HU..l lll lUH . f:\ J.til~ l

would do in the circumstances:
They bought their receivers.

I came along just shortly aft er
these halcyon days, gett ing
started as a shortwave listener
along about 1936 and doing my
lirst pi ra te opera ting (cal led
bootlegging th en) in 1938. There
were no practical t ransmi tters
fo r hams as 01 that t ime, there
being only about 40,000 li
censes. These came along after
WWII , when ou r ra nk s had
swelled to about 80,000. But we
did have some beautiful recetv
ers and the hams ate them up,

As a teenager, I was living in
Brooklyn and I made it my bust
ness to vis it as many of the ac
tive ham s as I cou ld, In th ose
days virtually every licensed
ham was active. I visi ted well
over a hundred hams and found
Just one who had built his own
receiver. It really wasn 't prac
ti cal from any viewpoint ,

Once ttansmrt ters got prac
tical, hams stopped building
tra nsm itters ... with a lew ex·
captions. We've al ways had a
few straocer-tnan -norrnet hams,
but not many. I went the same
route myself, buying war-sur
plus rigs and converting toern I
did build power amplifiers ...
but only because they weren't
co mmercially available.

Much o f my own building was
involved wi th complex RTTY
gear, autocau circuits so that
my RTTY could work autcman
canv. and so on. Those o f us
building this sort o f sluff were
getting into digit al electron.
res.. . back in the late 40s ... 35
years ago !

But then, as now, we bought
our rigs and receivers, Further,
then, as now, when we bought
our commercial equipment we
went for the besl and the newest
we could get. This was only nat
ural since we were deeply ln .
valved with hamming and want 
ed to get Ihe best out of the hob-

" I." BL' ~I .""E~~ ".,. TH I ~ 1.( X'ATlO,"" SI:-" ("I:. I 'H>4 " ...452



CIRCUITS
Do you have a technique. modification, or easy-to-duplicate cir

cui t that your fello w readers might be interes ted in' If so. send us a
concise description of It (under two pages. double-spaced) and in
clude a clear d iagram Of schemat ic if needed

In eXchange tor the se technica l gems. 73 offers you the choice at
a boo/( from the Radio Bookshop. to be sent upon publication. Sub'
mit your idea (and book choice} to: CirCUi ts, Ed,to(la l Offices. 73
Magazine. Peterborough NH 03458. Submissions not selected for
publication will be return ed if a n SASE is enclosed.

"STAR-SET" HEADSfTCONVf RStON: This adapter will enable you
to use "Star-Set" headsets with an Icom IC·2AT(or a umuer HT). The
IC·2A Thas about 1·2 volts present in the mik.e line to power an eaer
net electret condenser mike. This voltage is used to po wer the "Star·
Set" as well. To key the PTT, you use the mike mute switch on the
belt clip of the "Star-Set." The PTT works by completing the mike cir
cuit. If you want to use the set on bo th the radio and a telephone,
simply unplug it, because no changes are made in the headset. Use
sh ielded wire in the adapter to prevent rt feedback. II you don 't re
ceive anything, reverse the p lugs, marking them after you have de
term ined the proper placement.-Joe Eisenberg WAlIW AI, Lincoln
NE.

LIGHT-ACTIVATED RELA Y: Fig. 1 sho ws 8 circuit which will trip relay Kl when the light·sensitive rests 
tor Rl is in the darkness. A buzzer can be a ttached to K l to indicate that the lights have dimmed. Any
small signal diode can be used for 0 1, which suppresses the high-current inductive kick back, thus o ro
tec ting 02. Any NPN transis tor can be used for 0 1and 02. R1 is a cadmium-sutphide resis tor which has
5 megohms resistance in darkness and 100 Ohms ' in bright light. The resis tor can be located away from
me rest of the circuit. Fig. 2 is a light-activated retay; the same components are us ed as in Fig. 7. A power
supply circuit is shown in Fig , 3. R1 is a one-Watt res istor valued between 200-500 Ohms.- Alan
Weinberg KA7D, Tucson AL

CONVERTING THE DRAKE TR·7
TO RECEI VE VLF WIT HOUT
THE AUX·7: This is a simple
modification for the Drake TR·7
which will enable the umt to reo
ceive o-t0-7.5 MHz. Open the unit
and locate U9003. Remove the
wife from pin 14 o f this IC_Care
fUll y solder a 6.5-inch insula ted
hookup wife to pin 14 and con:
nec t the e ther end of the wire to
the unused termme t on the
STORE switch. Replace tne
cover. To receive below 1.5 MHz.
you must set the bandswirch to
1.5. press STORE. press the
DOWN switch once, and then re
lease the STORE switch. The
UP/DOWN SWi tch W Ill now se
lect the VLF band in l.5-MHz
segm en ts . Repeat the se
auence. and the unit will then
tune ().500 kHz. The antenna for
the lower bands should be con:
nected to pin 7 on the sccessor
ies connector (see pages 3·7 of
the manua t). This modification
does not affect the usual opera
tion of the STORE swi tch. - An·
d rew H. Kilpa tr ick K4YKZ ,
Longwood FL.
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RIGID MALE-TO·MALE UHF CONNECTOR: Materials required are
two PL-259 connectors. a s traight length of no. 10 A WG 3·112 inches
tong. and a straight length 013lB·inch o.a. . 5116-inch t.a. copper tub
ing, 1-lIB inches long. (You can lind the tubing in the p lumbing de
partment of many hardware stores.t After cutting the tubing, be sure
to deburr the inside and ou tside edges of both ends. Then ptace
PL-259s on either end, conn ecting the center p ins with the no. 10
wire. Solder the assembly toge/her using a farge enough iron to
avoid cold solder jOints.-Gary Legel N6TO, Fullerton CA.
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Can be used in muhiple ;nst loll. t ionl
wi1hout need for isolators or o ther
f~terl ,

S~cific.tions; Conversion gain 25
db nominal. Tuning voltage + 4- 16
vac nominal. Power r equir ements
22 to 30 VDC • 300 mil, (including
LNAI Size 3 "X4 "X7"' . weight llb

" ..put filtel'" lOt" superior perlOl'm8l'lCe
and interference protectiorl- Built....
DC block. Mounts near lNA in en
vironmental protect ive case. Con
verts 3 .4-4 .2 Ghz signal down to
70 Mhz in two sl ages, 70 Mhz signal
is led to receiver at lower 10$1 with
RG-59 or equivalent . Standard inpI.Jt
and output coooectoes too- ealy use.

Building a TVRO receiver?
Get a 4 Ghz signal down to
7 0 Mhz the SIMPLE way ...

ICM RF DOWNCONVERTER

International Crystal -"
Manufacturing Company, Inc.

10 N. lee. P.O. Box 26330. Oklahoma City. OK 73126

MICROWAVE AND SATELLITE TELEVISION
The standard RP ccwnconverter package shown below
gives you a proven 2150 MhZ downconverter mounted in a
wealhert ighl antenna that features low wind loading and
easy installation.

All oownconvertere use microstr ip construc tion for long and
reliable operation. A low noise microwave preamplifier is
used for pulling in weak signals. The downconverters also in
clude a broad·band output amplifier matched to zsotuns.The
RP model is recommended for up to 15 miles. Over the range
of 1510 25 miles the RP+ which has a lower noise and higher
gain RF amplifier stage. provides better television reception.
For installat ions over 25 miles, an RPC unit which uses a sep
arate antenna is available. All models are transient voltage
protected by surge protection on both the power supply and
the converter inputs. All models are warran ted for one year.

The DCI 466 is a completely self-contained IMAGE REJEC
TION DOWN CONVERTER that is used fo r TVRO downconver
ston at the Satelli te antenna where opt imum signal to noise
rat io can be obtained. The DC1466converts the TVRO band 10
70 Mnz. The uni t's DC power and a 17 to 25 vol t local osci llator
t uning voltage are superimposed on a single RG 59 line for
easy installa t ion. The unit has an on board IF ampli fier
matched to 75 ohms that gives plenty o f drive for long cable
runs. The overa ll conversion gai n is 25db. Image rejection is a
minimum of 20 db. $300 in sing les.

Write lor details on our low priced model VCO 40 voltage con
trolled oscillators in the lour pin T0-8 package that cover the
TVRO band. Also check our 120 degree low noise amplifier for
low cost satell ite ground stations.

Ill ll ll i lil U I t+t-t H .. H I i I
INTEGRATED ELECTRONICS

PO BOX 204
CARLISLE MA 01741

617.369-0536 ,., 165

~ ",

CommTek

SALE SALE SALE

GOING·OUT·OF·
BUSINESS SALE

Last Day-Dec 31ST
1982

CALL US!

If we have what you want in stock
we will beat ANYON E'S price and
ship it FREE!

No charge cards . . .
cash or cashier's check

Ben Franklin Electronics
115'1> N.Main HilisboroKS67063

318-947·2269

FROM TAYC O...
MA(ONilVOX FV25 - H I C Hil NNE L

C A Rl E T V CONV'EER""nlnER
ilnll IlEMO T E CO IU IlOl

Get The Most From Cable TV

VHF-M/DBAND-SUPER8AND._ ...,---~ ........
......... '" es _ • '--! lor "'" t ' TV• s... __ Tv _ ._....., '"'Pilh

• _ lor "'" ,. , I ~ . Eailr 5 _ ft«~_
• II __ WB6 c:t. . .. ,.,.. TV c.l'l _
• Tv .lOcoo,r~ . _ _"""""",,-...~

2 ' ''' SjlInoo 2 18 Mill Oro. sPE ClA.L
..,.~ . .23M '100'1.80 Z4 9.9 5
..... 1'IGi58 ,11, ". .".25 SNP1lon11

2.. HOu r O . <l il' L,nil HYS _ Ta-o ~

1607>962·7313 1luy2 - W. Pol,~
O'de' Dn . c. F,o m COD'•. $1.50 . ....

TAYCO COMMUNICATIONS
111 3 • 146il Ii...o.. . C k 111<1 - Co,n"'lI Ii., 1"83D

-..y[tl- 0-1 'In

CONTACT·80 ...
An ultra sophisticated yet simple to
operate RTTY System for the demanding
operator at an affordable price.

Fe.tures:
. DlU. IIO; SAVE, LOAD, Kill' 01" . ..
·TRI-sPUT~_clelh .ed . . .
ot OCANNED MESSAGES
·DYNAM IC e UFFER AllOCATION , ..
·Ll... H...RDCOPY lOt p.r.II.1 p" nl_ , ..
· 1C. yboetd CONTROL of STATION ...
• ...UTO·ID; RTTY, CW (nleetebl. ONIOFF) . ..
oCLOC KED OUTPUT .. Ie , . •
· All eAUOOT apNd, plu, "'SCII (1101 .•.
. N"'ME, OAT£, TIME ItOm computer . • .
·an~ err PATTERN SCOP£ , . .

~u,1lPS TRs-&. M0 0411 "",rn your CALL SIG N
plu. ru lIO'irn tlllm. loop

DISK 110; VERSION . . . .... . .. • . • • . . . 1279.00
CASSETTE 110; VERSION . _. , •.•. . . . 122900

PostPaid

4493 OOeans Dr.. Dunwoody, GA 30338
(404) 946-9314
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The compleled EllICfromc Rambo .. sale/lfte TV receive<, M t<glll 's IhedownCOf<WofferunI/,

which is mounled 81 fhll anfenna

Soltwa•• ·Bued

The eonlroller Itselt, even ..nhoul Ihe
syn the-s.Z4l<l vOICe capal);bly, ollefS taa ·
tu'as wh ieh 10 my knowledge are not
aVI,lable in .ny 01"'" commareial....-ma...
uf.ctured contlOller or repeal"r/cont,oller

combinallon. The key 10 th e powe' 01 th iS
unIt , and Ihething that enables ACC lo e.·
pand the eon lrolle<'S t"tu.es on a eontl'"
u,ng basis. i. l hallt IS soltw.'a-based (Of.
10 be Itlehn,cal. h .m ... r...bilse<l In Ihe
fo,m 01 seve,al EPROMs). New rel"ases o f
the opera ting system sollwa,e can en
h.nce Ine capal);litles 0 1 you. machine, in
many ca$8l wllhOoJt any ado ll ronal wiling

'" work on your part beyond Changing out
the EPROM s. It also makes II posslDle lor
tn" manulaclufer to Incorpa.ate Into Ihe
con troi ler l ome additional reeture which
may be very ,mPO,tant to you.

The a l",e Knob Repeater Assoc la tron,
whICh sponsors the h ig heSI amaleur re
pea le. in PennsylYlIn, a CU 7.75/.1 5 MH Z),
had a special ploblam wn ieh ACC was
able to solve th'ougn a smali amount of

and,0 1course, locally a t th" .epaate. site.
All you need is a touchtonef encoder
and Ihe necessary codes

II you een Ihe repeater on the l ele

phOne . it answefS the phon" (",tn a mes
$89& you.... ehOsenl and ..IllS ten see
o nCIS to .eee"'" 1I .al.d commal'ld. Alte,
you enter a code. Ihe ,epeale. ver iti"s In

voice ove' the telephone the tuocnoo that
has been sel eeted, It does Ihe same if you
enla r a com mand th.ough th" maIn
raceo....... e~eept l"at tile lIC~nowle<lg...
menl eomas back to you 0_ t ile ai.

If you want 10 cnecx you. tcucmone
pad, you only need to enle, a tesl p,ell~

l ollowed by 8 senee 01 keys. Tha repeater
' e&<lS you. en uy ~uenea bilek to you.

agaIn in YOice. And I"."s only tM beg''''
ni"O 0 1whllt the .epe.ter will do for you, It
can e.alu.te ,ecei.ed sign." tor I rllQuen·
cy error, deviation, and pe,een l Qui"ting
and give a sim ila r voice reeccnse back to
tile user. Mavbe you wou ld lIke to ehtck
COndItionS al the repeater $Ite f.om ,"e
eomlorl at your l a'lOrlte a.meh.". No
p,ol)lem at . 11. J"'lt ask the "ghl Ques·
lions wilh your l ouehtone p.d and the

,,,pealer can g ive you voltage and powe'
ou tpu t m ea suremen ts an d a lso the
l empela ,ure al the Slle, h wi lt ....... gIve

you lhe tune 0 1daV '
This only begIns to oeaerrbe the tea·

tu.es 01 tnl s part ieu la, repeate•. Whale
repeate, il II? It could very eas ,ly be yourl.
just by inlerfaei ng ~ou, present repeate,
wllh Ihe RC-850 .epeale< conlroile' be.ng
manul ae tu.ed by Adva nea<l Comput".
Controls 0 1 CUper1,no. Call tornia, And
please. don ·t be pu t o tt by I tle wo<d "inter
laeing." because ,n lh is caSe ~ou c an ac·
cess most 01 Ihe features o f tne cootrot ler
iust by teed,ng a c ar,ier-Qpe, aled ! w,teh

(Ot" refaYl!ogIC slg .....1and au,hO trom you'
,_,Ver Inlo II and by lelllng t tle con-
trcn e r feed audIO InlO you. transm.tt er
al ong with a push ·l o-talk logIC sig nal.
Plug the conl ro l ler's modula, jack into a
teiephon" hne at you. repe ater sue. aup
P.... 'I wllh 12 If()Its de, ad lust one or t..o
audIO """els. and you ..ill be ab le to pu l

mUCh a t " ' " PO.... o f tile eonlroll&r 10
work to, you righl away,

Naturally, olhe, connections need 10 be
made between Ihe ccmeouer and Ihe reo
peater st ation in orde. for it to p.O"'de re

cell,ed signal r"porti and Olher YOICe re
sponse telemelry (VRT) ,ntormaloon aboul

Ihe l epeate< n sell. You can e.....n eon neet
,,,e ccntrcuers iog,c outputs 10 a synl ne·

Sized Ifansce ive, and operate a r" mOl e
base st atoon. compiel e wrlll lrequency

se!IJC'tOI<, ,hrough your ._aler. Th IS
makas ,t IImple to lInk UP ",,1'1 anol\lef r.
pe.l e, to ' nelS or publle-........lCe~t IV't ...S,

J. E. Baiqh1ol. Jr. WB9ZNU
If>dIfIRapolll lN

ADVANCED COMPUTER
CONTROLS' MODEL RC--8SO
REPEATER CONTROLLER

lmaoi"", it you w,II.I11e am.t....' repeat·
er u'al I'm abOut 10 deaeribe. It ean be eon
I ro lled via l elep!lOne, O"e• • UHF COfluol
link, Inrough the main repeafer recei.e.,

would pu ll tllel' hair ou l trying 10 hgUff' out
the sequence 01 assembly, Thi s is not the
case with tne Electronic Rainbow satel lite
,eceiY'er kit. I found the manual 10 be WJtY
easy to follow; the<e wu.......,. li ttle~
for arrOf ,n ttle step-by·Step assembly 0 1

this Quality ree;e;..er kIt

FOfIunately , • had a week's vacation
coming and I r;locided to uSe it to put to
ge'her my kll . I was able 10 assemble lhe kIt
in appro'imalely 15 to 20 hOurS. makll'lQ n~

me<oUS Inps to Eleel romc Raonbow tor
cnanges In lhe manual and a lew parts tha'

were missing or wrong,
I completed the receive, and was looking

lorward 10 eheck ing it out on Ron' s snten
na. llnee I dtd nol haW one yel , The final
a lignr'nent ..i1IS to be done WIth an act ual
picture I.om t tle satelhte. The _ kll

had all the S8CtlQflS. such as the 7tJ.MHl

li iter, lhe remote cownccoverter. and oscil
lator pre-wired and lesled. so '"nal align·
ment was a limple matter 0 1 ad,usting lhe

piet\lfa, sound. and rf mo<fulator under 0p

erating eondll lQlll aceo<dlf'lQto the slep-by
step instruct lQfll in the man.....1 using a
VOM to check power·suppiy YOllages.

Even though lhe main board o f the re
cei_ hasall the parts on it. mebo8<d Is d"
Ytd&d inlO six sections w"h each 0 1the see·
tions having .. A and a part tor .......,. easy
assembly. An l he pa ilS Ife in I Ip-lo<:kbags
for each 0 1 ttle sections o f the board, mak·
ing it much eas ier 10 fond them

I had to wail a weel< or so for Ron's oe
siOn engineer, Paul Turner. 10 retcm I.om
vacatoon. SO hIS ace usembIer, Teni M....·
phy• ....:t I hn.shed ofl the few c:nanges on

the m..ual. When tile !rna! pr ,nl 'ng came
back 110m tne p,inter , she could ado ali the
changes to co mp lete and updale the hne
qual,ty manual, which was a ll the ind iv,dual
sect ions shOwn in hal ftones. mak,ng pi-.
menl 0 1 l he pa ilS on the Sllk·SCfeenad
boards a sImple mailer.

Finally, when Paul reto-eo. Ron asked
me over to hiS shop and the receiver was

hoOked up alOog WIth my downcon"""'" to
the bench mon,tor: ..,.".." Paul It.pped the
mon.l(lf onto c;hannel3. l here wi1lS the pc
t"',,!<om uan$l>Ofldef 11 MTV, clear iiIS a
bell. I was ,eally happy lhat t ile unit W'OrIIed

l he t irs l tima. Paul made his wav through
the ind ividual trimme's lor each Of the 24
eh<Wlfl&lS Il<anSPOfll1&fsl, peaklllQ and ~
jutting tile lIOUnCl IOf • perl...:t pjctu.e on
each. He let l he unIt bl.wn on tor aboul 30
monutas to be $oU,e everyth,ng was okay and
then pullhe cover back On the ""'Y allrac·
ti ve cabinet. Off I went lik" a k id with a new
toy. proud as could be that my k,t was fintt

.... ready 10 go.
In conctusion, I ." .....e Ihat t ile EIeC

,ronIC Rainbow satelll'e TV 'eee<W!f k,I ...1I

be 1I popula. Il em fOf those bwlders who
ha"" waited solong lor just such a produCt.
I plan 10 use my reeelv" , with a Wilson MD
11 aantenna. Locom LNA, O>apperal super
feo<l. and 6nchcralt polarile<. I will be glad
10 anl_ lIf'ly questoons at>:>ut any 01t'
Items. Please write onl y and ineh.o:.1e a sell·

addressed stamped efl""'ope
The compl" te sat ellite TV receiver k it

costs $395,00, For further ,nlormation on
the recei\'ef, boafd k,t . or manual. eontact
Ron Ross'" Paul T""",,.t EI8'C'ronic ~,...
bo ... 'fie.. 625( LaPas T'lI' f.lntJ.anapol~ IN
4626B, (317}29 f.7262, Reader Service num

ber 477.

baseband jacks for the op,ional remote
tuning control, al'ld slereo decode< alOflg
with many othe< fea tu.es lound only on
much hlgher-puced unilS.

I asked Ron if ,he unIts were n ailable
yet and he sai d in a couple of weeks. They
we,e presentl y getting ,h e assembiy man·
ual .eltdy fo< Ihe printers, lief! with an cr.
de< fOfm and !opec sI>eet so I could .eview

IIIe reee"'''' atld make UP my mitld at
home. AbOut a week lafer, I sent my orde<
in fo r lhe kit and looked forward to gening
slarled on my .ery own sa te ll ite TV receiv·

in g syst em.
A few weeks~I by and I deCided toceu

Ron and chock on my "'''''', He loid me thai
they *""' juS! about ready to $hip tile
units WIth a pholocopied manuat beCause
the p, inte' did nol ha.e the hnal manu·
script s yet

I iml'nediately taWa chance to gel my ra
e_ quick.,.. and T>elp QUI Ron WIth c;om.

ments from ttle eonsumer point of '<leW , I
suggested thaI i f tle could sell me a recer.....
right away, I would be happy to gl"" hIm
some feedback on the assembly o f the
units from a bu,lder's standpoint Ron ec
t:eIlte<l my oller and I p;e;ked up my.eeenoer

the ned day.
Atter sorting th<augh tile kit and Cl>eCk·

ing part s (a tew Wefe mlSsing as weboth e~·

peeled), I oove into the manual and read II
from CO'Ie< to OO\Ie,. picking out minor ef'
.OfS and missing points tha, would help 1I
bullde< do a bette< job a . assemDly and en
suring that U>El un,t would W'OrII upon c0m

plet ion. I ha"" had a few bad e xperIences
WIth ki l s where e""n e xperienced builders

REVIEW
ELECTRONIC RAINBOW
SATelLITE TELEVISION

RECEIVER KIT
Like . lot e t hams who I'l.ve deve loped

an inle'n l in satelli te TV, I have been
IlIlding about and watch ing the market
tor the lasl couple 01 yllllll lor a setemte
.ecei_ thai hed all the !" llure s I wan teCl
and the , ight ptoce as well. Mosl 0 \ teeee
1ac;1<><y,wi'ed un,',' price lags s lill h ung

UP tnere in the high dolla. 'ange,wh ile " ,ts
to. lhe5e fllCeiver s we'e few and dId not
IIl'ljoy the best publicily trom al'licle$ I had
.ead. I f.1I II k,. Wl5 the best means to
meet my end. H ....i"'Ol bt"l! qun l! II v.'ielY
of eleCtron ics k,ts and lI'efTli-k, jS down
tIlfOu gh U," yea,s. I lell thall could handle
• quality kil witlloul too much difficu lty ,

8mwsong around tile haml ll s! at India
napolis ba<; k in July, ' spott ltd a few satel
lole a n' ,,"nl s set up a round \he a'•• a nd
vis ned lIach boot'" to chec k OlJI !hell
wa,es . Most 0 1 Ine equIpment was rae
l ory-assembled, high· pri ced, t u rn .key
$lun. net for me , The n t happened by the
booth where Electron l(: Ram bow was
showing .ts latesl Ol h!<lng 10 the inCIuslry
The o wner Ron Ross anCI l had met &, vari
ous hamlests al'ld I knew lie hal'ldled Qual
ily prod uelS. Ron had h is seteurte reeeiYef
hooked UP and it had a CIISP, c learpiclul e,
I chec ked Ihe spec and price sheets he
h;>d on hal'ld and was very impr""se(j wi,h
tM feat"'"" h.s SIItelli ,a k ll o ffe<ed. like
b!.IIIH n rf modulat"', delant l unIng, van
aDle audio from 5,5 to 7.5 MHz. afc . LN A
powel supp ly, remote tunIng jacks and
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TIN RC850 tepealefCOfltrol/er from Ar1tIanc«1 Compuler Controls

From my 0 ....1'1 e .pe'",nce. no.........,. by
la , Ille mOSI im",eU I..e sUPPOrt 10 ' Ihe
pmduct COmeS from Ihe desig"e, hlmsell
Ed Ingbe, WA6AXX is an eiect,onics engl.
nee ', and "is I>.ac~g,ound (.... hich Incl udes
II Mas t" " . Deg'''''f li"s p'ima"ly in de
, ign ing lest equ ipmenl . prog, . mm",g mi·
C'ocompUlItIS. and ....orOing .... " ~ speech
synl"""., • lIa .... been able 10 reach Illm
by tele p" ooe (he p,ovldes 0 ....1'1.... .... ,In
bOtll h is ta ctory a nd nome numbe,s) any
tIme OU' g roup ~as need. d tntcrrnation 0'
assistance.

ConStfUCtion

A 'ev iew o t a p roduc l such as this one
wou ld n 'l be co mple te wltMut some oe
se' ip lion 01 how it'. cons t' uCled, I c an
honestly sum II up w,t n one ....ord: ,mp,,,,,·
s i..e. Mac" ,ne-conl llCt IC soceete, lully
....aled. lI' a used I"'ovghout tile cont,oI·
I...., Sl9na l connec lo,' a ,e gold o n gold lor
long·le,m ,elia blilty, Tile c"cu, ' boa'dS
ere compute'·grade gl as s e po xy witfl
,",ough·pl.te hoies . They a 'e so ld e ,·
masked and si!~, sC 'e<lned ....it" compo..
nenl deSIgnations , And. fInall y. lo .....(;u.
'''''I CMOS CtrCu,' ry pr-oride, lI'llhly e lh 
C","I ope,a llon.

Product Support

Anothe, important ptcs is thatthede",ce
is full y clocumented WIt h a comp rehe ns i""
0 .... 1'1"'·5 m.nual wflich Incluaes • desc'ip
hon 01 the unit. tlO.... to inSlall ,\, how loop
era le It. .......ice and mamlenanee mlorm.
toon. and SChematoc. and parts placement
"'awings. The manua l makes liberal ""' 01
Ilgu'es a nd ta bles. It's clearly ....""en. bul
ccn't expecl to 80im Ih,ough it once 0'
tw ice and co m ple le ly unde,stan cl Ihe
opera tIOn o l lhe canuotte,- Ca,eful ,eading
is neceasary due 10 tile many ad....nc<ld

lealu'" o l lhe unll.

I men lioned ea, llltI l hal Iwould ,a..e I'"
most """.,kable lealu,e 01 Ihe conlrol....
'or las l. wh oc" is tnat .t wo rks lu , t H . ttle
mlln".' says 11 "'iII(I"'" manual ca n be pur·
c flased by II sell lo, $301. and il $O<,"dS te,·
,ihc o n Ifle aOf. The .peec"s ynlh"sis is so
gOOd t" a t du,ing th e fI,s t few days Ihat we
"ad tne cont ,o lle , on·iine, we actuaiiy had
pBOple ,,,span.ding 10 Ihe lema t" "Goocl
Morning '· tiI'eellno .... ,111 a compl"te fUn
GOwn 01tne" name. lQc a loon. and Olflltl,n·
IOfmal lOl'l. only 10 be l,emendOus ly s-u , -

switc" s ign al d isa ppea rs 0' """en toucn
tones a 'e p,operl y d&co<led by the s late·
o l-l,,&-. rt Mllef CII, p "'1. W" " ou l llCt ually
hea"no II o pe,a te. ,". Il..'d 10 bell...... ho....
ellec ll.... tn,s clfcullry ,eally •• .

Wil" the vo ice ·,es ponse o p tIon . yo u
can use Ihe b uilt·in messag e ed lto,. e lthe,
on site or re mole ly, to p,og ,am lhe mes·
'l<alles you ....anl IOf lOs ancl Olhltl ' e ·
S90nses . The con t,olle, has a ..-oeabu lary
01 0 ...,' <'00 lelle.s. numbe.s. WO,dS. a nd
so und eflects. You can e _e n have custom
wo,ds . suC h as you, g'o uP's name 0' toea
tlon , me'ged into yo u' ccotrcnees sctt
....a 'e. bu t the"" wo ,ds a'e 001 chea p a l
S200 eachl

Pmbably Ille second mo SI ' .......rt.ab'"
lea lu,e 01 lhe RC850 (1"11 sa .." lhe f" s l
one '0 ' late,) 's tha I a ll 01 you, ,epea te,'s
ope,a t ing pa,amete ,s . ",clud ing tIme,s .
co u rtes y to nes (you can serect I,om e ight
se ts t"at you p'og,am your se tf). meso
sages. autOd, a l numoa,s . conl,ol o pe, a ·
IOf .nd use' COdes. and """" an ,niha l
oo we'.... p conhg u,a loon fIn case PO"We, 10
tee unit '. le mpora , ily lost). ca n oa
c" a nged ,.mOl efy.

Non-Vola lil. Mamo ry

It you ',e li ~e me, you' ,e wonde,i ng no w
...."at happens to a ll 01 t" at inlorma tion
s to ,ed in Ihe conl,o ller. ",cludlng Ihe 90
use< a utocha"'" numbe,s and 10 eme,Il""
cy a utod la le . nu mbe•• . if 00_ ' to Ih.
cont,oI "', does la iL Inc 'edlbly. abso lule ly
none 01 thIS d a ta is lost . because II has
been sto,.d in EEPRO Ms IElectucally
E,.sable P,o g ,ammable Re ad On ly Mem·
o ry) by lfIe co nlro ll. ,·. 0 .... 1'1 bu iil-in 1" 0
g'amme"e 'a. e,. Tile conl,olle, .... i11
..a ....a~en " accord Ing 10 the con logu ,a liol'l
you ·..e p 'og.ammed as soon as PO....e ' 'e
lu,ns . And . by Ihe way. ballery baCk Up c i, ·
c Ullry is incl uded in the UI'\I1.

Ot"e ' s ta nd a ' d reetcre s Inc lud e seye,a l
mode s 01Ope,a l ion based upon. su ba ud ·
Ible tone in pu r. tcccntooe upldo wn ac
cess by u_ s with p'og,ammable a ulO
ma lic IIm«X1l. log IC OUlPUts lOf •.,mole
contro ' 0 1o lflltl ""..oces Ccomplele .... lIh ,e 
s ponse messages 10 ind Ica te 11Ie" lunc·
tio n In yo u' sys tem), proYl sions 10' a Con·
tro l ,ecel..e ,. a ~e,c h u n ke, lilte, tha t Can
be switched on 0' a U. s pe re aud io inpul s .
lone signalling . and a host 01o l" e,s lite'·
lilly too numerous to mention in th is
' .... ,e .....

lorena, ..I.w 0 / If.e RC·850.

One e ' ''&mel y c le _ I"alu,e o l l he con
" 01"" I. tha t il s-u pp,esses I". SQue lCh
la ils 01 use, t,ans mlU ions (wllic~ maoes
listening com tc n a bre 10 ' use's and cce
t,ol ope,ato,s a like l and also. at you' op
lio n. lo ucfll o nes . It does I" iS I",ough ' " ,,
usa 01. r5-m s analog delay line w',"CIl a f·
10_ the conl'oI .... to c ui o il a ud IO 10 lhe
I'llnsm,Ue, ....Ilen Ille c an ie ,-oper-a teCl

o n 1he t" lephone) can aClua lly ca ll a
,epeale, us. ' by c all$il1n , FOfly c afts ig ns
can t>e Slo,1!'d in thft con l,ollen5 memo')'
10' use .... '111 I" esa d"ec te d , . ..e , se
aulopalc h cane (or as part o f a <loeMOn,ua
ha n meS$ilgel.

$epa ,a te t,mers can be set fOf eac h
Iype o f a uto pal ch ca ll, a ncl t"e tmee tunc
t lo ns Can be enabler;! 0 ' di sab led
se pa ,a te ly, T"is can be us ed as ......ay o f
enc "'g eme 'gency eall, to be pillcl!'d a l
noghl fllle Ifle o th ltl aulopa lch lunCl io ns
mlg hl oa l u' fIe<l o il. A p.oo'am......b '" ac ·
1''''ly llmer funCllo n. ....,Ih a ft a ulo palch
calls to d ,op the patCh " 00 aCII",Iy (0 '
constant oey,ng ) come.l,om Ihe ,epea te,
user fo , tne clesi gna ted pence ct nme .

It's a lso possible to place a lull du ple x
autopa lc h call f'o , s im ullilneous ,eee i..·
Ing and Ifansmlll ing f lind a semi·p,i ..at e
palC h .... he' e t..... "'peate'...."'" side 0 ' the
CQn"",sa loon 15 001 led I" roug h to the
Ifansmltle•. Dul ",s lead i. 'eplaCed .... " " a
"cove ' lo ne " to ale,t o l" e , use,. lfIal a
ca ll Is in p,og,ess . If yo u, ,epea ter s ulle ' s
the misfonune 01 having someone mali·
Ciously d'OPPlng Ihe aulopatch on leg lti.
ma le USItls. yo u can prog,a m the cont'ol
Ier 10 a llOw N CII "se , 10 ""fIne "liS or " e ,
o ....n cus tom hang·up COde IUSI oalo '"
plaCIng a call. Then . only Ihat Code or lhe
conl,o l cperarors override code .... ,11 te, ·
mina le the ca ll,

long.J;l is t.nce calls ca n be p, oh ibited
on the ma,n autcpatcn. wh ich then a llows
Ifle ",, 'ry 01 a 7.J;lig" num be, on ly. ....lliCh
can nol beg,n .... ,tn .. , .. Of "0:' Thef" is
e ..-en a n "an IKl'al ....:· .... hich can oa Ioadl!'d
w,11l up 10 II..e te le p l'l(lne nu mbers .....Illc ll
may no' be called on Ihe aulapatCh Csuc"
as a loca l p izza pa'l o'?).

One cOnYenie nce which anyo ne w"o
"as eve' used an a u to pa tch will app,ec i·
a t., is thaI tha ccetrcue- will g i..e t hft lime
and dale lor you a u to ma t ICa lly upon com·
pfet oon o f II ca ll. Th is IS .Iso very flelp luf10
the ,e pea l'" 0 .... ".,' 10' Ihe prope' loggIng
01 a ulOpa tch ca lls

fdantific aUon. Plene

T"e conl,olle, "a" dtes ,epeale, idenli li·
C.loon .ltClu" e ment. in ••imilarly sopfli,..
, oc . ,ed ma nnltl. An "Inlelligenl" 10 alga
fllhm di,eclS Ihe unIt'. hand hng 0 1se..-e,a l
dl ll ltl""I IO me$Sages in acco'dance .... ,tn
the actt..ily on the machIne . For example .
II the ,epeat e , has been do rmant and is
Ihe n oeyecl up. an initia l 10 (typ ic.lly a
..o ice g'""tlng) is gIven. As tIm., p,o ·
g.esses I,om t" e initial ~eying 01 the ' e 
peal.... a nd ....'Ih a asp in P'OO,• • •• the
conl.oI le. will wa il lOf an opport un"y 10 lD
aga,n ....hell II user le ts thft 'epealer ca",e '
d ' op . II Ih,s o pPOflu n lty does n't occu' .
t"en t"e uni l becomes anxious 10 10. but
will still l'y to avo id IDing ove, the lop 01 a
use' t,ansmlss io n. BUI . II ten minu tes
pa ss .... ithout e"en a bf.a~ in the OSO.
lhen the ccououee w,1I eo a tcrcec CW 10

over t he lOP 0 1 the user. bu t al • last . ufl
obt'usi.., le...l.

add ll iona l p,ogra m mlng (which then be
came ava ilab le 10 every uSe, ct tee con
troller Inrougn an uJ)g,adl!'d ,el ease 0 1Ihe
sollwa'e). Most 0 ' uS a ' e lam,l'.' Wlln JUSI
d,allng Cor press,ng) Ihe numlle< " 1"10 ec
cess the na llon....ide Iong4iSlance tere
phone nel wolk. Ho w" yltl. ' he,e is II la"ly
'u'al telepho ne sySlem ope ra t ing a l o u,
s ite o n Blue Kno b Mo unta in. a nd i1 ,e
qUlles en le'ing "1 121" 10 ma ke a long4 15
lance call. Couple IhlS w,l h Ihe lac l Ihat
mosl 01 OU' membe,s loye OutsKle lhe lo
cal calling a'aa I,o m Ihi h cha nge all" e
I"" and you'ya gal a cumoarsome num be,
01d,gus 10"nle' when operal,ng mob,te. a
numt>e, w" 'c " ca n , ise 10 I. clig ils In o , cI" ,
10 place a c a ll OUl s ide OU' o wn ares code.
W"a t made ' '' is even worse was tne laCI
that ...." lI e Ihe con"olle, "as I" e capa bilily
10 Slore up 10 90 le le p l'>On<! numbe,' In ilS
u5el auIOd'.I.... and 10 numbltls in Us
eme<gency aulOd,ale' (Ihese numbe" can
I""" be called JUSI by en l....lhg a n access
p,e f.. ptus Iwo digitS). lIle s lo ,age loca
tions a re lim ited 10 11·digil n umbe' s at
mos t. T" ,s wou id present no p,o blem '0'
rr.e Iyp,cal long4islanca nu mbe'. but il
wo u ld have s e ve,aty Iimilad t " e
usa lulness 0 1 Ihe au lOdlal e's In au'
lyS1&m. Ed Ingoa, WA6AXX. wtlO lOUnded
ACC. sol..ed the p,oblem JUSI by p'og' am'
m,ng Ihe con t,olle, 10 "$H" a lead,ng " , ..
and s ubslil ute an alterna te seque nce
when tbe numbe ' is dia lecl out lin ou,
cllse. " 11 21'"). Th,s small c tlanO". wflicfl
.....s relat,..-elyeasy 10 flend le by moelilYlng
solt ....a'e.....ould ha..e been fa , mo,e d,l
lOCUli. II nol ,mpoSS'ble. In a fla,dwa,e
baSed s yslem

TM controlle ,'s a ulopatcfl . wlllCIl is
logIca lly se pa ,a ted inlO 1Il,ee d,!j e ,ent
compone nts (basic au to pa tc". use ' auto
dlllle'. and eme'gency lutodia le ,) is e x
t,emely ad ..anced in d eSIg n. Pt>one num
bers a'e ' ead bac~ 10 t he uSItl la, con l,,
mauon (in wooce .... ,th I'" ¥Oice-,eSPQflse
OPlion Installed , and Ol"_lse in CW)
be lo,e a call is p laced. The cont,olle '
,tse lf en te, s Ihe numbe, Into t"e lan d line
sys te m In you , ch o ice o r len pu ises pe, se·
condo Iwen ty p ulses PlI' second, 0' s ta n·
da'd touch la nes . T" is tiI,eatty inc,eases
the ,eliabili ly 01 th e autopalch. s ,nce
tone.a,e nol being passed I,om ma ny dil ·
le 'eIll u",,·. touoe hlone pads di,eclly into
t"e telephone . ystem.

The use' autOdi aie, Cades can be P'~

g 'ammed by the membe rs themse lves, 0'
t"e use , au tod lale, Can ce "Ioc~ed" so
' ''lit only conl'ot o pe,a lors can load and
CI\.nge I'" telept>one numoa,. 10 be
StOfed. Tile acce$S p,ell. lor lhe .uI OllI.~

... can a lSO be changed II and whell
nec.ssa ry.

T" e eme,gency a utoo la te , p,ovlde , 10'
t h~ s torage 0110 pub llc ·se,vice telephone
numbers and associat ed 'esponse. me,..
sag.s for eac" lIgency CSuch a$ " Fi,a' l

WIth I" e woic....esponse o ption. t"e.e.
...... . ulOPatch Cwhoc" ' ltClu"es eIl tering
• code sequence aft", Clllhng the ,epeatltl
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p'ised 10 lea,n Ihal lhay had been tal king
10 a comp uter!

Fa. Probla ma

In ou' conl,oller, p' oblems . . .. lIa'd 10
hnd, and I llea rd essen llally l ila same
IIIIng I,om o tlle< own. rs be lore w. made
our d. c lsion to pu,cllas. on', Our un ll
was s llipped willi an inte,im vereton o t Ille
ccetecnee's o pe rat Ing s ys tem solt ware
des ig na led as 1,4X, and IIIIs Yers lon d,d
lIa.. a ,_ bugs in il. One e_afft91e . as
Illa l g lYlngll'l' conl'olle' Ihe COde 10 dIS'
a ble t"e aulopatc" I,ma, d lu bted t" e
auto pa tc" itse lt. Anol lle. bug caused t wo
01 th. fro nt·pa ....1d'SpiIlY LED Ind icat ors
to be 'eversed. In a wly , lllOug" , tll_
ptOblems acl ....lly po,nl OUI t .... st ..nglhs
ot a sotl wa re--based devIc e, beclUse t....
tlnal ..lease 01 Inis ..",ion 0 ' I.... so li·
ware co rrec ted botll o l l" ese glit c lles

It you " a ve n'l lluesse<! by now thai lhe
prlc" ao 10' one 01theSe conlrollerS is p,el ·
Iy hetty, lI",n you ""Ill'll consldttr pnoa
alone 10 be I d,awt:>ack. Act ua lly. Itle
RC850 control '" comes ,n a number 01d,l ·
teeeert conhgu,a1lons, ranging In puce trom
$1195 to' an assembled a nd tesled cootrol
circuIt board only up 10nearly $2800 lor t'"
ma~lmum system, whlCl'llf'lCludeS an f cc.
,eglslered tel.phoIlIl intlll1ace, ¥Oice--f..
sponse te lemetry opt ion, a nd lronl.panel
d ispiay o ption, a ll contaIned in a 'ack
mounl ca binet ready to install at your ,...
peater s ite . TI'I",e are al so seYeral ve,siona
belween theSe two e,l remt$. f or ..a mple ,
you may wanl 10 J)fOYIde your own t_
phone inlerlace, which reo:tuce's I.... cost ol
the un" by SJ,otg. Or, whIle 'fOU migllt . a lll
tonave syntll" ,zed voIce IDs and t" e time
Of-day c loc K, you may nOI ' ea lly naed the
16.c ha n ne l I na log m.asu..m.n l and
SP('IllC;lWeaclbaCk capabtllly plO\'llMl(l by Itle
c;ompIete YAT OPllon. n us woulll also ..
dUC<t Ille COSI o l lhe conl,oller . And, ift
gOOd to know that you can sterl OU I small
and ..pand to e ma.imum sys te m al a la ter
tim. with very 1111Ie d, llic ulty , sinea tile COIl ·

1101 board has _ designed to be upward
c:ompeloble.

II yo u wa nt 10 Slllnlhcant ly enhane.
you. re pea le , '1 ca pab,lities and a t Ihe
same time inluse you, o ' ga niza tion willi
ne w . nthus ias m and e , c ite menl, lIle
RC-l'lSO ,epealer conl,olle, ma y weu be

jU$1 wha l you're looking lor '

&UOIO
I~ "U '

For mo'e inlormation, contact Advanced
Compu te' CO rltrolS. t0816 Nor/h"dg 9
Squaf9, Cupertino CA950 14:1408}-25J.8085
Rea09' Se...iC. numbel' . 16.

Gerald R. Plt10ft WA3VIJP

o..ne.na'fitle PA

LJM2RK STORM ALERT
My wile doe$ no l Il k. lIam radIO. SI\e

de'lpi~s 11'1I lunny noises my radio
ma kes, and she would really ratllef II
d id n' t ride in tile c ar with us. So, I lind my·
sel! a nd my rig ' e l9gated (or ma ybe I
s"o uld say "banisha<!") 10 a remole cee
ner ol llle basement.

Now. I <lotI'1 m,nd being in Ille base
menl. bu l I'm an Army o llicer w!'lOse spe
c ia lty Is terlks . Tha i means. alt er yea,s ot
li,iog tan k gu ns on yanOUS rang9S in com
bat , I'm 'allie , " ard 01 "ea ,iog. Conse·
Quently. l can't llear wilen someone iscall ·
Ing me unlen rm nglll at Ille ladio, and.
willie I'm a pretty a vid lIam (my WI le IlIinkS
100 a Y'd), I dO occasionall y 1lO upsta ..s 10
gel a c up 01 ccttee 0' take ca re o f tile
euecrs 01 an eall i9' c up . So, r.e been
looklrlg lor months lor a s imp le la nd a l·
Iordablel lone lle<;oder I could put 00 Ille
lwo-meter ' ig 10 a ler1 me 10 eens. I needed
10 be able 10 set up a yiSlble signal 10 ale<!
me ....hen I wllS copying CW I,a llic on the
Hf tenos (smce I wea r lleadphones to mul 
lie t"e sound 01 Ihe "mill"), a nd a rl a u·
dlble al arm 10 call me wilen I was else

whera in Ille house. I also~ 10 mule
lhe audIO. s,nce my WI le does not have
a llea ' ing p' oblem and would have IllS on
tncse occasions whe n tne ,epeate, was
r9a lly b usy,

It didn'l la ke me long 10 lind Ihat a sim·
pie lone de<:Oder. even it you ele(:I IO iust
buy 1M parlS and l'Iome-b<ew II yoursel l,
isn'l all Illat cheap. ....1'I"e ,eady-made or
kIt decoders are downug hl unr9asona ble
(550.00 p iUS is t" e oOlmal .ang e), I " ad tI·
nall y dec ided 1Il9 only wa y out was 10
I'Iome-brew one, with 11'19 a ll enda nl CO$IS
in'l(ll'i&od in ma k'ng a c" c u ll board and 11'1.

costs In lime 10 const,ucl It. when I hap.
perled 10 SlOP at a hamlest In Lafayette,
Ind, a na,

At cee 01 the booths. a guy Iwhose
na me I """e' dId gel) was d9monslraling
somelhing tnat caused a la rms 10 sound

Fig . '- Sch9ma tic,

and slrobe Iight$ to !Ies". Intrigued. t
s topped to watcn what turned o ut to be a
cemooetreuon ot e ..c lly th e tlllrlg I'd
been looking lor,

He was demonst ra ting a lo ne de
cod9f-lle called II 11'19 " U M2AK Slorm
Ale rt" - in nin9 d lft",enl con llgu,aIiOnS.
Eac" 01 th e nine c irc uit boa,ds was al ·
tac"ed to a big boa'd and eac" wa s wired
1o' . d i"e' 9nl OPlion . All nlf", we ' ee_
118lly Ille same-only. le w iumper WIles
we<e dilteren'- Tile same oo.d.ICs, re-5I$

tors. 9tC.,_e used in each one, a nd 9ach
wa s cons tructed e xactly th9 sa me, '! xce pl
10 ' the jump9's , W" 90 I"e g uy ,unning the
shOw told me Ihey cost o nly $15.00, I
pic ked up IWO, Iliad al' eady ilfoven Illa l
parts a lone would CO$l lhal (nol CO,,"Ilng
Ille COSI ot conSlruetlng a ci'cuit bQIl.,d
a nd my time 10 lind all the parlS),

Once I got " o me. II look me aboul 45
minutes 10 build Ille IIISI cee. most o . lIlat
tIme spent locating Ille parts on Ille
l)()afd. Tile second one lOOk a boul 20
mlnules . f or such a hllie compa ny. tile kit
is a rea l joy to build. T" e wntten instruc·
tioo$, willie not e labOrale, are mOr9 than
adequate. a nd tile circu it bOa,d is beauli·
lully sil k·se:,eelled wllh bOll'I a dra w,ng 01
Ille compOflllf\l and lIS relerence number
(RI , C3, eIC,). Orienlalion o t 9YI!f)' potar
ized part is $lIown on tne bOa,d and 'ele"
9nCed in tne ins truc t ions

In only one case are the InSI,uClions a
little ,emiss. Two o l llle LEOs have 10 be

mounla<! wllh nylon lPa~ \i l you use
11'1' company enclosu,e), Tile In$truchons
m9 ntion tllal in paSSing . but when you go
down the Ii SI 01 pa rts to insta ll, as 1119 in'
s tructio ns SUllgest, tM spac91S are listed
w91l alt er Ille LEO$. II would be WIse 10
wrlle in " apacer" next to tile LED lisllng .
allnough il won 'l damage llleope<ation 01
1I'1f! eevree e ven if you lorge t tile spacer. It
just won 'l , ,1 as nea ily in th e e nclos ure

Once the boa rds a''! l inished, al ign ing
llIem is eWlfl simpler Ihan bulldmg Ittem,
Fi' $I, apply an a ud IO SOu'ce 10 rne eeeee
er , II you use one 01 tile Melhen y enck>
SU'9 kits . Ihat Simpl y means plugging til<!
th ing into the s pea ke, jack. T"e n att ae" a
power lead and lIaY9 some<>n9 generate a
lo ne . I d'd mIne by hook ing my HT inlO a
dummy load a nd tt>ede<:Oder inlO my WIt-

son WE-800, II that is nOI su llicienl a t
te nuat io n 0 ' the s ignal, reeve the an tenna
Olt I"e ,ec9 ivlng u nit or attecn it to a dum
my load. Al a ny rate, thaI I'IOOkup atten·
Ullted my l oo-mW Signal enouon to allow
me 10 a lig n llIe eeeooer. A buddy at Ille
0 11l9r end 01th e ,e peater can do Ille aame
to' you . H you 'd ' lIt"e r.

Tra n$mlt the to09s yo u want jl u$6d the
numbel9, SInce Ille local RACES nel uses
Inat as an ale<! SIllna!)a nd IIlluSI a SImple
po l lor lone B {Ir S well m8,ka<! on the
boiI'dl until a n LEO 00 Ih9 board hghts.
(The y ha . 9 Ihoug htfully provided lllis LED
jusl fo ' alig nment.) The n, sti ll a pplying the
lo ne. adjust Ille pol to' lone A un til
anol"er LEO comes on {you'll be aDie 10
see Illis LEO even .1190' you pUI tlle deviCe
in tile encIOSU'9). The de<:Oder IS now
allg na<! a nd a ll you " aye reuro set is Ille
delay. Ano the, lillie POI a llows you to set
in a del a y so tll9 decoder win not do lIs
Ihlng untIl tile Ione(sl you ctloose have
~ apphed lor what....... lime you want. I
use one second. bul you ca n 00 I,om m·
stant on to a ve,y long delll Y·

Electronica lly, th e device is 9C!ua lly
simple. It uses Iwo 567 lone decode . ICs.
one 10 control 9ach lone . and I"'" lee<l$
tl'lent 10 an LM1.a02N Quad 2·inpul NOA
gal'!. Eacll 561 is adluSle<lIO009 ot Ille ,...
Quifltd tones by yarylng a ai ngle pctenn
o me le , (you could 9as ily c" a nge 1"9 I,e ·
Que ncy ,a rlge by mod ilying the "a lue 01
I" e capacItor on tfle circulI. bu l since Ille
Ifling al'''''''' 09ft'at9$ on all Ilia lOUC" ·
lonelM Ind lik91y PL' " eQue nCI9$, you
....,11 n&f!d to do Illal only II you use ,eally
e sonc tones). W" 90 the li'st 561 Is t' Ig·
ge' ed . it lights a n LED and signals one ot
the LM71002 gal9$. wlllch wa it$ to.- tile
nexl 56110 deCOde IIIe Olher tone (wilen
u$lng t.... lwo-Ione opl"",). Once lhe sec
ond lone appealS, tile g a t'! opens, ligflts a
seco nd LED (l a bel9<l "decod mg" on Ille
Methe ny e ncioSufe ). and p roy;deS th9 10g·
re state that cauS9S tile LM1.02 to actio
yale lhe del ay and, IInally. Ille re lay. "
S1tller lone IS rernovedlOO soon, tile delay
'e5&I$. Once acuvatec. m e ,elay does
....haleve' you wlr9l! it to dO. I"e usual ta SK
being to connect the spea k9' to tne aud io
line, Ail t"e components, save the ci'cu,1
ece-e. a'e g""",ally aya,labie at well
stocked Radio SIlack slores. so ,epai' s
$llOUld be especIally easy. Tile Me then y
9nclosu,e a lso hlls a couple 01 we ll
placed mo unting notes ,n It to a llOw at
tach ment ol llle power scurce a nd a n e "
ternal ralay . do yen by Ille on-board ,elay.

No.. . lefs see wh.a.1 e lse ttns IIl'ng will
do. It "a$ an on-boIfd ,ela y, so Ille conlfot
po ssol>lhlleS aflt almost unlImIted. You
can "aye it lako 11'10 tOn9S (s tand aId
tooc nto nee) 10 open tile a ud IO on yo ur
I'ansceiver SO Ille t""'ll Slays QU lel un lil
you a 'e ca lled , Or you cen have lhe ,elay
$OUl1d an a la,m or tlKTl somelll,ng on or
ott (great posslb,l,tleS lo r a repeetee sys·
teml. Me then y eY9n provides a suggeSllo n
10' a SImple tim ing circuit that wi ll au to
matically reset \'Ou' decoder a!le, a p,esel
delay . You can 1Iiso set II up so one lone
turns it on and anoltoer lurns it o il , or one
to ne lums ' I on andleave$ 11 on. Delays
can be wo,ked Orl both e rldS.ll can also be
set u p 10 turn on wilh a suba ud ible tone
and o tt wilen 11I9 100e is removed. Arid . by

Cllanglng a single reSI$lor. you c.n use
12·Y-dc, g.Y-dc. or &-Y-dc pow9O' soure.s
All 1119 'eQUlred cont'ols mounl "ghl on
the board a nd a,e included In the kit

You can a lso do a numbe, ot 01119'
Ihings no l menlloned m Ille Mel","y in-
S1'UCllons-you' imagmatiOn will be YQ'J'
only 'N I Ilmita tlOf\. WIth Iwo boards, you
can use one dual tone 10 lu,n a ee-ee 00
a nd a no the , to turn il oll ~ret a i n ing a lllh9
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•
DUAL 24 HO UR LCD

MFJ · 104

•----Ii

•
J"l " "L.2...:...:.:...

-,.

$39 95

CAll TOll FREE 800·647·1800

24/12 HOUR, 10 TIMER $ 3295
MFJ·102

Swl tchabla 24 hour GMT or 12 hour format.
10 timl r sounds every 9 minutes after reset.
Swi tchabl l SlConds readout.
Obllrv&d timer. Just start ctoc~ from zero

and note time 01 event up to 24 hours.
Bright blul 0,6" vacuum fluorescent digits ,
Allrm with snaon tunction . Synchronizable

with \fINN. Fast/ stow set buttons. loc~ func
tion prevents mis·setti ng . Power cur . alarm
" ON"' indicators. 110 VAC , 60 Hz (SO Hz with
simple modification). UL approved .

BliCk, brushld alumlnum toplfront. 6x2x3" .

24 HOUR QUARTZ
MFJ· 105

$49 9 5
True 24 hour quartz

wall clock has huge 12
inch diame ter face,
Gives excellent visa'
bility across computer
/radio room.

FUleen SlConds per month accuracy.
Singll " AA" blnlry provides over one year

operation. immunity trom power line tanure and
eliminates power cord .

SWllP sltOnd hind. Brown hi-impact case.
Glass Iront 24 hOur military time lormat

nreer from MFJ and try it. II not delighted.
return within 30 days lor refund ness shipping).

nne year uncondlliollal guarantee.
Order yours today. Call toll tree 800-647-1800.

Charge VISA. MC. Or mail check. money order,
Add $-4 00 each tor shippinq and handling ,

Twa independant 24 hour LCD displays! Read
both GMT and local limes at a gtance

Six digit main display nas seconds readout.
Four digit auentarv. Switch reverses main/aux.

Alum pllYs 4 ulectable melodiu. Alarm
" ON" indicator, Snooze button.

Quartz timing. Synchroni,zable to WNV.
Flip-tap cavtr serves as stand .
Night light. Forward /reverse . last/slow set

buttons. l ock 'unction prevents mrs-setnnc.
Display main lime only, main/auxiHary or main/
alarm time, Includes battery, 4)( 2x1l2 inches ,

Call 601-.323·5869 In Miss , out$lde eoeunentar
USA, tech/ repair into Telex 5:j·4!m MFJ STKV

M
~ •ENTERPRISES,
r.,INCORPORATED

Box 494. MissiSSippi Statl. MS 39m .... ,

MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display, or 24/12 hour with ID
timer, or 12 Inch Quartz analog.

Special Factory Direct
Introductory Price

1 YEAR WARRANTY
• '489 E

Postage Paid

PHONE: (213) 540·1053

AUTOCONNECT

Announcing

P.O. BOX 4155
TORRANCE, CA 90510

OEALERSHIPS INVITEO

PRIVATE PATCH
Introducing PrInts Patch. A giant step
forward In non-sampling AutopatchJ
Interconnect technology, capability and
s tandard features. Our revolutionary
new techniques of audio and digita l
signal processi ng offer severa l
advantages o ver conventional sampllngl
scann ing type Autopatches: 1. The
annoyance of continuous squelch tails
i s t otally elim inated . Makes
conversation much more natural and
enjoyable. 2. In add ition to superb
simplex capability. operation through
repeaters is made possible. 3. The only
conn ec ti o ns made to your base
transceiver are to microphone and
speake r Jacks . N O IN TE RN A L
CONNECTIONS OR MODIFICATIO NS
NECESSARY! Use Private Patch simplex
for local operation, through a repeater
for extended fange. CW ID makes your
Autopatch legal, and alerts you to
Incoming calls when ringback Is turned
on. Channel monitor log iC precludes
r lngback transmission if channel is in
prior use. Elim inates accidental
In t e r f e re nce . F ive d igit o w n er
p rogrammable access code and
operator/long distance Inhibit switch
assure secu rity and protect you r phone
bill. Positive control is assured by
Prlnte Patch log iC functions. A fully
digita l t iming approach eliminates ail
Timing adjustments. Threefsix minute
timer shuts down Private Patch if you
drive out o f range. Resettable with reset
code f or addItional talk time as
required. Self contai ned AC supply.
Modular phone Jack and modular phone
cord provided. All electronics contained
on one high quality glass circuit card.
Private Patch contai ns 42 Integrated
c ircu its and 16 trans isto rs. Send for
additi onal information. Compare ou r
features. (State censrcn when ordering.)

.56

.56

.56

.56

ee
ee
ee

"

7805 (LM340 T·5l .75
7812 (LM340 T· 121 .75
78 15 (LM340 T- 151 .75
78 181 l M34QT· 181 .75

WESTLAND ELECTRONICS
3738 7 Ford Rd. • West land. MI 48185

Ot-der li". - 1·800-521 ·0664
~ , ,.

In Michigan - 313·728·0650

C!)tland
,C;:~f~"~)

Mic roproc e s sor & Interface
'11 1 2450 684 5 12 95 OAC 08OO 3 99
" 91 34 9 5 6850 449 1NS8250 14 90
21l.O2 , 4 ' 808 5.0. 8 95 M~8 ' $ 1 12.15
2"2 165 8212 2.1 5 T"'S9900 29 9 5
25'6 4 .15 9 2'. 3 9 5 TRl 6028 2 . 9
2531 1 9 5 8216 2.7 5 SC.()l 5 5 00
UM '2% 8224 329 Z8CJ,0,. CPlJ 1 9'5
_4L·2 2 4" Bne 2.79 l80IlCTC ' 49
1I!'>02 8 9'9 8 218 .. 49 _ '995
6800 699 8 25 ' 6 9 5 l8OAPlO 7 H
6802 11!t5 8255 I; 49 2BQ.t&() ,, 95
680!1 1 9 95 AV5 _101 JA .. !t5 18603 , . 95

682 1 495 "V5 · 2J 111 11 39 288 1. 29 9 5

1% V. Watt Meta l Film Re s isto rs
We now stock all 4 81 Standard EIA vetcee
between 10 Ohms and 1 Meg Ohm.

Package of 5 , ,. , 4 5
Package of 100 (one value) . ....••• 5 .50
80. 01 1000 (one value) . . .. .....•• 28.00

1 Amp TO-220 Vo ltage Regu la tors
PART # 1-24 25-99 1(0.499

Send for ou r ful l line callilog of IC s. Res.stors.
CapacItors. D,odel . Regulalors, CrystalS. Trim
POt l , SWItches, Sockets, Connect ors, RF
Chokes, and more.

M,n,mum O,der $1 0,00
Shipping

10 .2499 J 00 Abov. SO00 " . fREE
25.4999 1 1>0 C.OD Add 1.50

linear Integrated Circ uits
1!lO38 J 95 lMl9] 91 1K3:J02 90
UlS ' 15 l MnJ 99 ~1458 sa
lJl53 1 29 LM14' ·8 35 ""C1S1. 1 39
UJ!>1 1 39 l M14' ·' . 35 Nf 55 5 4 5
l MJO' 4 5 l M,41 17 00£556 98
, "'l01 4 9 l ",ag 4 9 Nf58 5 1 2 5
l M]11 95 l M1310 1. 6 9 10[:5534 1 99
l Ml l8 U S l MU 58 69 NE~538 2 25
LMJ2 4 90 LMI SOO 2 49 5SM2010 150
LMJ39 19 LM181 8 3 49 SSM2010 1.50
Ll,lJ58 90 LIIII 88 9 2 99 5SM20JO 150
Ll,lJ17 2.49 L1II2900 69 551112040 150
LM380~!4 125 LIIIJ900 as SSIll2044 515
Ll,lJ.81 1 89 Ll,l390S 1 49 SS..u055 850
LM31lJ 3 29 L1113914 319 X1l2206 51 9
LIII J.84 1 95 L11139 'S J 19 Xl'l4 138 99
LIIIJ.86 99 Llol3918 319 XR414 ' • !IS
U AJ.81 1 49 Lt.WSOO 3 29 Xll55a 199

5% Carbon Film Resistors
We stoc k all 5% Slandard values between

1 Ohm and 1 Meg Ohm,
¥. Watt<-:c;-;- --;;;

Package of 5 ... "".. .. . , . , , " .20
Package of 100 j one value) 1 50
Package of 1000 {one value) 975

Y, W att<-:c;-;- --;;;

Package of 5 ...•• "" ... ......• ". ,25
Package of 100 (one va lue) 1.75
Package of 1000 [one value) 15 .00

Sampler 00" conSls t lO9 of 5 eac h 01 all 169
standard 5% values between 1 Ohm and 10
Meg Ohm (84 5 o.eces lotal).

Y. Wall Sam pler Box . . . . . . ..... 25.00
Y, W att Sampler Box , , , . . .. , . " 28.00

We Also Stock V. Watt Resiltorl
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The ftont s,de of rhe Merhen~ enclosu ,e. nexl ro /f'e spea~e' case The d"co" '" asell NOle Iha r wh, l" II does nol '''a... a 101 of wasled space on Ih.. bOatd,
Ih'He IS sullicient room ro wor* comlorlabl~

RTTY LOOP

Fig. I, ESCAPE COde processOl f!olll'C/lall.

h'l·
w"~
eM.....en .

J.U(~ 'n e~...
,<aO In nea""

10 ' "ao

...
hn e... / " ,u w"

' ca. ... eMa. ..
I <, ' I: C' a_",...

cow...""
.~w. o, ~ e. u.CTI "

e" • •
.~

I .....,..1 Ic....atT..

usual options l or each tone) Wilh one
bo.rd, you cane~ use sequenl ,al s ,ngle
tones ...Ilh a dela y In Ih,s '""'Ie. a songle
pol -...ould estabh$l'l the delay $0 thaI . In

enecr. \I'Ie deYoce '11 '!!Qul'e Ihat)'OlJ on-
put botn tone ,n'n two seconds. 0'
Ihree. O' wh alever pe"od ~ou prOll'am. Us·
mg mull .ple boardS, you could do Ihe
same thing. but w ilh va" able delays be·

,

Marc I. Leavey, M.D. WA3AJR
4006 Win lee Road
Randallstown MD 21 733

Happy N..... V_I 'do hope 11108 winter '5
gOl"ll _II tof all 01 the reade,sh,p. w,th
projec lS underwa y and Ih" like. One such
projec l we ha ve been dealing wi l h m th is
COIUnYl has been 11108 design of a compute"
based RTTV 'erm,nal. This month. anathef
,nSlaW..-.t: cha,acler ,npu' and control..."..,,-

tt ahould be otNious that ,n any oomplex
system thefe is. need tof su,table control
mechanisms. Now. wh.le ....... are not lalk'''Il
abou l Th,oo-MII" Island here. wllh a com·
puter·based RnV l ermlna l tnere 'S a need
10 dlre<;t Ihe dala l lOw, ti ll or emply Dufh"'!:i ,
change speed, e'c , If the term,nal t>e;ng

lles'llned operaled only on M.......y. the job
-...,..Id be relall"""V ea.y The ASCII cnarac·
Ie< set. wtIich most computllB use. sup
pons many more cI\iIracter-s I~n could
e_ be sent on M.....ay. II would be easy.
th.....tOfe. 10 use any Of all 01 II\OSe COdes.
s\lCh as control codes, special punctua
tio n. or even lower case, 10 ,mpiemenl
some 01 these special ruoctions . In lact , an
earl.... te,minal I destgned dod juSI tha'
~. ......... <.leslgfH"Il • te<minal

wtIich w,1I be able to operal" on...., 01 the
_81 modeS. II'lCludlf"lQ '-4 UfTay, ASCII. or
_ Morse. USIng "lese exlla 01 control

characters beCOmeS d,lhcull. ,I not impos
sible, A g laoce at some 01 the specialized
An V lerminals on the mark 'll re_eals the
preserce ot se.....' al function sw,tches on
the " eyboard. Tnese t,,",ct iOfl s...,tches do
nol Mnd"",' one ASCII cna'ac'er. but a se
quence 0 ' cnarac'''''' whid'l e;., eommand
• laslc to be ca,,,ed ""',.

Such a sequence 0' codes i. normaMy
p.-eeeoed by the ASCII " ESCAPE" cha,·
aCler . No rmall y abbrevialed ESC. this
charac l e/ is 27 ,n decimal. $18 in hex. or

Iween serecred d ,g" s 10 salegua,d your
aulopatch I ,om Ihe guy who b'eaks your
code (ht'" noll 'kely to caU;h on 10 lhe ..a,i
able deI.y idea). And " you U.... l he '-4,,'h
eny ent IOS",e, " 's easy to add a Dallery
pack , hang " on you' bell . and have an ,no
" 'pens,ve lone-accessed HT. 0, you
could lorello Ihe speaker a nd pa ck a\je 'I
,n an even smalle r enc losure.

0001 tOl l in blnary. As deloneCllll '''' ASCII
SlanCl.a'dS. tne ESC chalacter is used '0
sh,1t in'o anat"'"~acl" set. Of code
grouPIng. We ean use i l . as many term,nalS
do, to ,ndlCale to the program l nat the Char·
actens j wll,ch tollows 'Sno, to be sent . bul
ro be treated a s a special command

Once such a prctocor is adopted. an es 
sentially infin,'e number 01 command _

Quences become poss,ble. FOf ".ampltl.
ESC-F mlllhi be used to ioU a butter and

ESC-S to MnCI" Number. apperodellio the
conwnand could deno'" one of a __ 01
bullers. such as ESCF.7 10 "II buller num
ber se-.en. As _ ha"" been Iook'''Il at the
design 01 an "ideal " RTTV terminal, seen a
lechnique would appear to li ll Ihe b,ll nicely

ImpNllTlf:lnting this SCheme is nol as hard
as " m,ght sound. Fig , I 's a llOwch.at1 o f
the ...ay a character.once reeeeee rrom the
keyboard. moght be ".,.._oed tor • oom
mand SOIIQU&fK:ll! By u-se 01 a !tag. IOPUI
whid'llollows an ESC characler e;., be d~

"""ed to ,n,"ale lhe app<opr,ale command
sequence. I will add here. '01 the smart,es
among yo u who are wor , ied th ai you won't
be abl e 10 send an ESC OUI ovenne air even
i l the (I,s l anl stal'on r!!Qulles il because ,t

-..ould be t'a«>ed in this seqlJf!flCe. 'llal 11108
conmand ESCESC 1$ normally conhgu'ed
to send ,,,,, ESC code OUI. Does that make

...."""'"Comboning th,s oommand input rout,ne

with the 'ece<ve and sc'een display to!>'

l ines p,esent ed in previous months begins
10 sugges l jusl whal Ih,s te,mina l w ill be
able to do, Add il ional moduleS w,l! be
presented in the montll. ' 0 come. dOn't...,

I ha... a panIC noleheretrom FIc>y E. IJen.
....,. N5DQ;W; of Roswell. ..... Me..co Floy
bOugh' a " Transc,lIalOl." Mod ZUH II. at a
hamlest. and desp,te be,ng loki Ihat ,t was

in hne work '''Il order. il isn'I, Now, I dOn'l
..now what Ihis teas t is. and Roy notes llIa l

II ,. really nICe 10 see a 1, U1e ""'tht li ke
Metl\fl<ly alter a ,aally use f ul and ,nexpen
s,..e ee-tce li ke tt" • . II on ly _ had mote
such hllle campanoes in ham radIO.

The lJM2 KA It have no .dea what tho....
lett ers mea n) 's solo lor $15,00 plus sh ip.
pmg The "$to,m A lerr ' enclosu'e is avail ·

the manutilC1urer, Pn:>ssen Indus"'es 0'
Westnun,ster. Ca!,tofn,a. IS __lIy OUI
01 buSInesS. I presume ,t has someth,"Il 10
do w,lh RnY. and SO does Roy. and .....
bolh address the readers 0 ' Ih,Scolumn to
scrounge around and see ,f somerh,ng
ca n"t be rumed up, If so, send ilto me and I

w,lI see Ihat Roy gelS it.
ThankS to W,nston Yancey- WA4TFB who

relales that AnY loop '5 the j"st th ,"Il he
l0oi<5 tor in n He noles betng upset i f we
miSS a month and wonderS why that nap.
PI!f'S FOI tecee of you not fu lty acquaonred
...,th tne schedultl a magaz,ne such as 73
must lollow. lhere '5 a two- to th/ee-month
delay between when I write a column and
wnen you read ,t. Since I I ry 10 delay until
JUSI be lore lleadlll'l'l 10 keep lhe malenal as

IOPICal as POSS'bIe. " becl;rne$ ""'Y sen
$It..... 10 unscheduleCldelayS. such as de
matI<l. lrom ITlI' _ jl am a pI>ysIC,an Ifl

iIC1..... practoce nere ,n the Ballomo<e areal
01 family , Hopefu ll y. thaI's not too cnee.
but " w ill occasonally happen,

Wln slon also reia les Iry ing ro inlerface
his te-es mstrueieots TI~4 compuler lor
RnV. Apparently li llie in this ...,n is ava ,l·
able through tne users group, I must say
that I ha'fE' notICed Tt.99/4s betng wide!)'

ma<keted. lrom compuu... slOfn 10 d, s

counl """""S to 101 stores. I'm ""'e SOfne"

body """ there .5 ,.",t,ng sottware tha'
wovld be use'ul 10 lhe RTTYer , ir oniy we
can hnd " Hopetu ll y we Can COIle<;I some
here and d isp lay ,t tor all to see In a tutu,e
column. "'re you listening. Tier. ?

able lor $5 00 pluS Sh'pp'ng and ,ncluoes
spea" er and patch caOl!! FOI more .ntOl·
mahan .contac t the l.Iel l>...y Co,porallOtl.
104 Sun"se Or.. Mad/son IN 4725/). RNder
Service numbe< 418.

David Boyd K9MX
Fort Sheridan I l

Greet'ngs 10 l(ev;n '" '-4uench. Ph.D . a
RnY bun wor~ong in lhe Pt"hppone5 He '5
attempt.ng 10 interlace aF~ TU·t 7010
a Tekllype-" Model 33 and 's lOok.ng tof
help. I am afraid Ihal t ile TU-170 'S another
pie<;e 01 equ ipment Ilia_a _ery hllle ,nlor

ma lion about. bur it ,s wideiy used and I am
Sure someone """ there has alread'; accom
plished SUCh a mahng. If so. let me know so
that I Can send the dela,ls along to Ke-.1n . I
am sendong KlMn some (liner mal"".1on

'''''6800 prog<ams detaoled nere ,n the past
I am sure Ihat ..."h h,S 68OOf68O!l syslem.
Kev in ...,11 be interested ,n lOIlOw,"Il the cur"
rent "supet-terrrunal" senes as it develOps,

F,om one end of the wor ld ro anOl l'le" I
ha"" a letter here hom John M. Clarke
V01 EE. Newloundland. who '5 having c-ce
\ems of a dotleran' sort John has been
_Iflg on ,"" lNW-80con"(lUIer and. ane<
build,ng tne boards. apparentiy has trouDle

ge«'ng the th,ng '0 -..on. ''Il'" He". unaDle
10obta,n a good d,spIay and thinks rhal tne
onboa'd regulalors are runn,ng 100 walm,

Well . John, I wi ll ol1er rwo words 01 ee.
vice. Fi rSl of all , regulalo rs usual ly 'un
warmer than you rhln k Ihey- should . bul
rarely a' e they hoI. If they are too warm '0
louch comtorlably-. somethlflg may well be
",a...,ng too much cUfren' . Whtch bnngs
me 10 my second btl of w,sdom.

PmI"C!S whid'l come on pr,nted C" CUII
boa'ds, esvecially ...'dely-mart<eled and
comple x ones Ii" e computers, are usual ly
well des igned if they come h om ,eputable
manufacture's , In the Case 01 l he LNW-ao,
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Con
Rigs.

Scanning
Handhelds

become
Police/Fin
Scanners

•. " 1'0' ,' • •• '.•
• • ••• ••••••
"_. ....'.

MFJ.312, like MFJ-313 but lor mobile 2
meter rigs. Transmit up to 40 watts thru con·
veter without damage. 50 -239 connectors.
MObile mounting brackets . Rugged. " ON"
LED. Use 12 VDC or AAA banery 3x4x1 In.

Order from MFJ and lrv n-ne obligation. II
nol delighted , return it within 30 days lor
retune (less shipping) . .Qn.e y_ear unconditional
guarantee.

-Oilier-today. CaU toll free ll()()-647-1800,
Charge VISA, MC or mail cheCk . money order
for amount indicated plus SU lCI each shipping .

Hur polil;l/firelweather. Order now. ...7
I ' I I

Call 601 -323-5869 In Mlss..outside continental
USA, tech/order/ repair rnro. Telex 53-4590.

MFJ fN~b~~g:lflDS.
Box 494, Mlaelaslppl State, MS 39782

New MFJ VHF converter turns your synttle
sized scanning 2 meter handheld into a hOt
Police / Fire!Weathef band scanner .

144-1U MHz "'ndhelds receive Pol ice/ Fire
on 154-1 58 MHz with direct Irequency readout.
Hear NOAA weather, maritime coastal plus
more on 160-164 MHz.

Mounts between handheld and rubber ducky.
Feedthru allows simultaneous scanning of

both 2 meters and Police/ Fire bands. No mis
sed calls .

Highll'ss inpul filter and 2.5 6Hz transiltor
gives excellent unilorm sensitivity over both
bands. Crystal contrOl led.

8ypass/OFF swilch allowl t ransmitting,
Woo't burn out il you transmit (up to 5 watts)
with converter on , l ow insertion SWR. Uses
AAA battery. 2Y.x1 V1Xl'h in. BNC connectors ,

Enjoy scanning, memorv, Iliglta l reeeeut. etc.
as provided by your handheld on Police/Fire
band,

220 MHz Converter for 2 M Handheld
MFJ· 314 MFJ.314, like MFJ-3t3$599 5 but lets you receive 221 ·

225 MHz on your 2 meter
handheld.

Police/F ire/Weather Band
verter for 2 Meter Mobile

Hear
Police I Fire

Weather
on 2 Meter Handhelds with
this MFJ VHF Converter.Continuo usly ,.,1·

~""" freqo
(250 to 2SlIO Hz)

Model QF·1A
ForSSB & CW
$69.00 (+$4)

Contlnuo ... s'Y u ri·
~ ....In n.I:lloll,
(to an ~ lCI"" 20
lUll

Bu.'Hn 11!> VAC supply. 6 '1u S. 2.,... T* O-Ione Il' ey a lyllng
E.en la les l ' illS inelude only a hact ,on 0 1 I~e OF,IA

sele<:t,.'ty, Yel ,t noou up in mmul U 10 "'-N Y "g"Yauu,
Ken ..coo. O' ake, S"an, Al ias, Tompp, Hea t ~ , Collins. Ten·
Tac , oiC. Just p lug it into you, phone la Ck and connaCI . pk•.
01 phona. lOt~a oulpu t, JOIn lhe t~ouunds OIO"Mrs ..~o
no.. ~ea' Sla lio ns t~ey couidr.'1 cop ~ " 'lhoul a OF·l"'- ' II
,aa lly * oo<s '

PtotHlbly tile mosl poptlla, " pro leUlona l" conte$l l<~

in UH, yal mosl o ...ne.. a'e casual ON QgefalOfa or no.·
ices.. Alte. ala... minules, you'll see 110'" memory ' e"Ol ll
Iion iz"a \'Ou, CW Ope.a lion! Just a la <1 sand ing and .&Co.d
you r CO, ..ame, QTH, etc. In seco nds , 102. bils .to.e.
about 100 cha rac le rs (Ieu",s, n umbe'.), Playbac l< at any
spo"d. Dol/dash memo,les, trigg e red c locl<, ,epeal, corn
bine, !lto 50+ WPM, bu ilt· ln moni to ' and 115 VAC .upply
Woril. ...lth any paddle. S, t bacl< and .el.....hi le you, MK-I
ca li. CO and handl• ••Ianda.d e.c ....nges!

Oplional memory e.pander (ME·l le. pands any 1.4 11.·1 10
~ cn. ' act..... ME· l lactory inst.lled S35. 0..- ..... in
sta lled, only 121 ( + U ). Add more memory 00... 01' la ter !

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We . e ll o nly lac to ry utrect . No d eale, ma.l<up In OU, p.lc•.
oroerwnn c he<: I<, 1.4 .0 ., VISA, MC. Add I. po. tage and nan
dUng In 48 st"es. (S7 10 ' UPS a ir). Ad d 57 to Canada, HI. ,
AI< . Add 522 .Isewne .e (.hlpped a ir). Ad d 5 % lax In Fla .

See the 8 T·1 a t your dealers or write:
Advanced Electronic Applications, Inc.

P.O. Box C2160
Lynnwood, Wash ington 98036

(206) 775·7373 Telex: 152571 AEA INTL

$100.50 ( + $4)

Audll.,., NOlch ,.. FOil' m.l" 1111.,
)leta eo to 11.000 Hzt lor any QRM
e-. ....1s ott- tion.
"O~ cen', touo;h.

<?lute/; ?2e4ea«N
BOX 302 DEPT, S

ODESSA, FLORIDA 33558 10 '81 3) 9:z0.4341l

AEA
Brings you the
Breakthrough!

Prices and Specifications
Subject To Change Without
Notice 0, Obligation.

LEARNING THE
MORSE CODE?

Try the All New
AEA BT·1 

Basic Trainer For
Morse Code

WORLDS RECORD KEYER. OVER 4000 OX oso-s IN 2 DAYS!

AEA, in conjunction with ETS (Educat ional Technology and Services)" . has
developed the 8T'1 Code Trainer . ETS methodology, based upon research by a
prominent m id -west universit y, has demonstrated that a typ ical student using th is
system and the 8 T·1 can learn Morse code to speeds o f 20 WPM in four weeks
based upon twa 20 m inute daily t raining session s.

The pra-proq rammed 8T·' computerized trainer will allow you to ecnerve prott
c ienc y in Morse code faster than any ather known method.

No prior knowledge o f Morse code is requ ired to use the 8T·1. There are no
tapes to pu rc hase or wear out. The 8 T·1 operates from a 12 VDC source or from
the AEA 11 7 vac wal l adapter unit, AC·2. For portable use the BT·1P is ava ilable
with Nicad batteries and comes with a charger that operates from 117 Vac . Th e
unit can al so be used in mobile settings via the 12 VDC system.
' Educat ion Tec"nOiogy & ser. lces, se<l~" 81 Qctobe< 1981 in ue 01 Ham Radio Magaz ine.

THE AUTEK "QRM ELIMINATOR"

115 VAC suppty built·
.... FM.... by·pnMd

-"'.
.... u n '" p,on_&d l ~e ACTIVE AUOIO Fil TER ba ck In

1912, TOday , ... ',e 'l ,lIl11eeng,n_,ng lu de._Ou,newa F·
, ... " the lat". 1 ...mple If. INFINiTELY VAA IABl E. You
... ary selechvl l y 100:1 and lreQuenc y o v,, ' lhe enl " .. usable
audiO renge . Th" 1. 11 , 011 ' Ellec t wlll .l ln w il li dual nole he.
Ito 70 dBl. Or rej 8<:1 sse his. I nd splau .. , wil n • lully ad ·
lusl ab le lo .-pns pluS aux. nOleh. Im. g,ne wn.l 1M NAA·
ROVVE ST CW I' l l TEA MADE w,lI d ue 10 a RM ' HP ,.tee"
10.. "eQuencoes. 51< '<11 exceed 80 d B. 1 w" 1 ape..... amp

Model M K-l Keyer
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this IS a widel\NTlClrl<eted pie<;e o. equip
tnen l wflichhas 'KII.edgood.- Pr0b
lems such IS you describe can be t ,aced
10 anything I,om an inteo'lled ci ,cult in
StIlled backwlon2$lIhal I$, 180degll lout
01phase- don ' telf me if can' happen. lve
done It l ) 10 I Mlkler bridge bef_ 1_

p"nted circUIt t'acings (dino!~ The crItical
l hlng ilbout this Is lhat II something "hap.
pened: ' lhe 'esult may be remedied easily
by rev8fa ing the Integrated circuit o r c lear·
IJlg the bridged cooduclo rs eut encun
damage could be temporal)' 01' permanent.
1I1he tOfmef, liJl8, but i t the lattef, you are In
101' a lot 01 hNdache5 unless you really
~ J'I(lW' \'OU, w.y .'OI,md. circuit.

The mor" o. this SIOl)/. il the<e Is one. is
10 d>ecl< .M lhe """'" out "'-"Y ca,.Iu/tot .Of
in teg..ted·CI'Cuil p ••cement, sOl de,

bridges. ul'lSOldered pins, or misplaced
plugs belt¥e \'OU apply power. If lIOIJIlI{hing

;5 no! -..otlllng nghl alter~ 15 applied,

SlOP ngh l 1""'" Cut the~ to the ci'eu't
and ched< &olin. " you lInd an efJOI' and
correct rlll'Kl lhe unrl SIll. doea no! 'unctoon
Of if you.tlI unable to locale any mlsl akes
at all ,_~ , >pert guill.......,.. ThiS may be a

I riend whOhas s aimilar device or the e.per·
t ise and equIpment to ltoubleshoot com·
pie. digItal electronics. II all ellWllails, write
a c lear description o f your probl em 10 the
maJluractur9l', includ ing the model and
serta t numbe, of your unit Aile' al l.
changes in pr inled circuits Of deSigns may
make an early ptOCIUCloon run and a late ooe
lWO dIfferent animals, and in Older to help

you, the ......u.act.."'.-:Is to lIno>oo .......l
you 1'Iave, .".t the ",Olllerll is, an:! any

inlotmallOfl such as measu'ements or the
h~e which will aid in diagnosIS. Do no!;US.
bundle up the unifll'Kl st"p it bad< withOut
the manulacturer's ~t unless their
bOok tells you thai you can. Doing SO will
only prompl the stnno ot lellers that should
~ ",ececIed and tnlIy h.... pn,noent"" lhe
Sl'lipmenl.

WhIle we are up north, regards 10 another
eewcceeer. Irv in F. Haworth VE7CVL lrom
West Vancouver, B,C, Irv has a rather cern
plete Appie II selup which he wants 10 lry
on RTTY, and he woncIftI'S how to proceed,
Well, by now I hope Irv has ,ead lasl
month's column Wll h ils raf1 01 sources lor
,.t.ppIe land ot""" computer)lnlerfaces. Vou
mogIlt ask around In your area to get a feel
tor .......t 0It>ers atll usrng, then oti5it their

S/'Iackto see hOW lhe various unilS operete.
lilt me heal' lrom you wtIen you get on lhe

'If, Of(?
My Atan .-oo IScomong along, lor lhOSeOI

you who have asl<ed, a1lhOugh il"s no! yet
~on-line.~ I will be loolung into v",now. inler

'aces and lhe II~e ,n I...... cormng montl'lS
and will P8ssalongany tIPSon """'1 I lInd. I
have also been Iool<lng into buying eighl
inch dis~ drives and have been l'lavlng a
lather Inleresllng I ime WIIl'l a dealel, No de
tails rlghl now, just a caveat 10 be sure mat
whall'OU order by ma il Is really in slock and
Sl'llpped. It appea~ tM l the back-ortlftl' IS a
way 01 Iile tor some mail<Jt'def housea. I WIll
pass along more inlormahon il the sit ......
loon w"".,ls rt, Slay tuned 10 lhiS maga
zine and don 'l ....sa ne.t montl'l 'S RrTY
,"",,'

FUN!
John Edwards KI2U
78-56 86th Street
Glenda le NY 77385

251 What a jammer usually ~ts on his
lace

28) Formel AAAL presiOent (2 WOIOS)

Down

I) NOl ordinary
2) Popular 1962 ham accessory
3) New ARRl General Ml nager
4) AbOve VHF (abtlr)
5) Potenha. no--cOdll tocense class

6) Earthquake.•ue. elC.
7) AAAL lIstener (abbr.)

I11SIandby
141 Peru p refl ,
16) IJllhe airmobile (aDbr,)
181 Man who Signed new communlcalions

bill
21lA.arice
251 LisleJling organ

211 Summer cont"t labbr.)

THE YEAR IN REVIEW-1982 elEMENT 2 - MULTIPLE CHOICE

elEMENT 1-CROSSWORD PUZZLE
(Illust ra t ion 1)

LI ~e moSI years, 1962 was a yeaf 01 tu,moi l. In ham .adlo and the 'esl 01 lI'e world
change was In the WInd. Proposed massive FCC rule changes and Ihe aOvenl o f micro
ccmputera were lust l wo areas Ihal may mark 1982 as tne yeal ham l adio embe r~ed On

a new era
This monlh's FUN! l ake s ;Is ann ual look at the year jusl gone. How much Can

you ,emembe,?

"'-
11 Craft announced last ,8IIr "'. a 1963

OXpedltlon site (2 wordS)
11 cw uiUlalion labbr.j
81 C"llca'sun.pot po,n t (abbr.)
9) Prompl or pool s tic~

10) Harvesl
11) Pactnc prel 10
t2) Prob lem

13) satellite TV labOr,)
15) Lea.l-<:rowded OX l Ime
17} PrOSlgn

19) Hall a tleaoset
20) Slang lo r FCC lule
22) In le,lereJlce (abbr.)
23) Whatever Jlum ber

24) Your residence

II The year 1962 wllnessed one 01 Ihe g,eatest lulOO\'IlfS '" ARRL upper·level persont>ftl
In QUlle SOme lime, B, now, we a li kno w Ihal Vic Clark;s me League's new p,eSIOenl
and Dave Sum ner lhe new Genera l Managel . What however , was Ihe fat e 01 RIchard
Bal dwin, the ol d General Manager?

1) The job 01 ARRL International A!! ai l s Vice Presldenl
2} The job 01 ARRL 5ec,ela,y
3) The job of ARRL TVI Tas~ Force Cha"man
4) No job

21 Wh"'1was I",st yea"s bog news r,om the H8lIIh Comp;1lny?
1) Healh'$ wlthdrawall,om the ..maleur radio ......~elpl..ce
21 The InUodUCl1Ofl 01 Healh's I"SI non-~it ..m..leu, tr ..nscei_

31 The inl'oductlOfl 01 HlIiIth's tnst soIa'-powftI'ed 'adlO
<I) None ollhe above

3) Last yev's amendmenllothoa Communicellons Act ct 19J.1 will permit the FCC to per .
l orm wh ich or tt'e 10 1l0wiJlg",c t ions;

1) Complete elimination 01all code reQu"emenl8
2) The addition 01 a new satellite band

3) The delegation o' amateur l es t lng to loca l ,adio clubs
4) Las t yeer's amendmen t ga ve the FCC no new powers
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"Call 601-323-5869 In Miss.. wtsioe ccnnreeut
USA or for technical info.. order/repair status.

M~ •ENTERPRISES,
r-,INCORPORATED

Bo x 494 , Missi ssippr Slate, MS 39762

MFJ·422
Combo

The best 01 all CW worldl ' a deluxe MFJ Keyer
H1 J compact conllguration that tus righl on the
Bencher iambic pack:tle' You can buy the comtMna
t,on or just the keyer for your Bencher.

Nlw MFJ Keyer - small in sue. big in features
turns 8044 IC, adjustable weight and tone,
fron t panel volume and speed controls (8-50 wpm).
Buill -in dot-dash memories. Speaker. soetore. and
push button selection 01 semi-automatic/tune Dr
automatic mcoes.

Uttra.rel iable solid sta te keying: grid-blOCk.
catnooe and SOlid stale rransmnters (-300 V. 10 mA
max .. + 300 V. 100 mA max.). Fully shielded.
Uses 9 Vbaltery or 110 VAC With optional adapter.
MFJ 131 2. $9.95.

Beautiful tuncl ional engineering. The «eyer
mounts on the paddle base to form a small
(4 1/8 x 2 5/8 x 5 112" ) attractive combination
that is a pleasure to look at alld use. .... .,

•

MFJ/Bencher Keyer Combo
Deluxe M FJ K eyer fits on Bencher Paddle. Curtis 8044
IC. Iambic . Adjustable weight , tone, volume, speed.
Semi and automatic modes. Solid state keying . RF proof.

175 00
'~.OO

"''''' O!>.oo
00'"

ees cc

I I . ~ J9 00

',399 00
69500
zsa cc

112 00

.'".'"
C. II

CAU
II.l . O.oo

00''''call
51500"',.
"''''075 00

U"
Ul'

,~'"

1238 00

""'"'''''''
call
call

ca"

161 00
2/900

~ '"
~ '"C.Ii

."''''
""'"''''''12!i0l)

..'"n",

..'"

1· 9 00.. '".. '"'00 '"
,~ '"
"9 00
,.. '"
n'",

C.ll
1215 00

"" '".. '"11000

call 10' p"ces

&08 N. M81n

EV8n..,1lI8.IN 47711
.... 449

P"C.' .nd • ••" . I><I,r, S~ I>"CI IO c~ug• .

TE~ TEC
N ~ .. T•• "sc.... , C .II Al>Ou' ,n ,~ o"e '
c

Hl 32V 2!iW Amp
HU!2V lOW "' mp
HL160V ' 6OW Amp
HI.2OU . ao "'HI Amp
HC1~ Tu_

>+C2DDOTu_
'lOCO'"
Amp hh e<"'''' ''' '

11Jt 812·422·0231
_ON-FJlI u._....... SAT IA_ -ft

s.<Ml SASE for 0111 ,... • liNd aqulpnl<tftl 11, 1.

ICO M
R70 Ge"",.1 Co•• ,.~e Ree. ... '
720'" Ge ne'. ' Co,eroge xe..
noxc.,
ao Xc.,
251 ... 2 M. " " Au "' <><Ie
5D56 "'e l. , XCV'
2!i'" 2 "'. 'e'
190H 2 "'e'.. ...U"'O<!e
35'" 220 MHZ"'000...
~5"' ''0''' Hl,", OO''''
2"' TI)AT. U H• ...,nelds

I(A~TRO''''C S

Inl.,llOCe
,"" m .Re . "'" Pl.g
"' ,n, Te,m,,, ••."
9~ I C Tune ,
~96 S~pe' «e , I>O.'o
31l VHF Con. 10'2 '" HT.
'04 N"w24"' Ou.'COoc .
l.'oe ... . """....n,
I,U RAG E
8 ' 016

""'''... Pl ... P2 W.ll ... . .....
AOa OT
400 $STV eon_."",
800 As C",e• ..ao,iCw T... m,n.'
SHURE
... 0 oe• • ,"" c
4 ' • • HAM ,",'0

...
"'B ·RO Re.de'
"'B ·RC Rc"/Code Co." Xml
"'''' ·2Moow"'.'oe Ull,m.,. «.,.,
C«·2Conlnl MemOI"l' «.,..
« T 2 «~..tT,.,_
8T·l T'.,....
,~ ' ''1220 MHL
AIUl l
~ HandbOOk
"' '' ' enna 800~
l,cen.., Manua '
l., ~e ... . . o" me n' 0' PutlhCO I,O'"
ASlRO~

RS7 A5-7 "' mp Po we ' Supp'r
RS '2'" 9- 12 Amp Powe' Supp"
RS2Q'" '6-20 A_ Po...., SUPP"
RS2Otol ' 6 - 20 "' mp w""",e '
RS35A 2!i-l5 "' mp
RSl5M 2!i-l5 "'mp .. .".,." ...
RS~'" 31-!IO "' mp
RS5O'" 31- 50 "'_ .. """,...
AZOE~

PeS OOסס 2'" x e..
PeS JOO HOnd~e ld

"'0" "'ccessoo 'u ,n SIO(; ~

lASH
Cod. TOpesIS,uO, Gu,de.
8E~CHER

B' 1 Pooo'.
BY·2 Cf>,om. p.oo,.
CALL BDO«
us
ex
Map L,t><.',
OAIWA
C N'" 101)1 05« 1'>' A"''''''''a Tune'
CN 520 1 8-60 "'H, SWR p"" "' "

C N~2lJ8 • 8 · ,~ "" " SWR P.. , ... "
OE "'TRO~

ORA«E
TRl A XC"
Rl A R"c. ".'
TR5 Xc"
RV75 VFO
ENCO"'''' I$ANTECl
ST·' .. . P
ST " (I,r. P
8 a"'" Cn.';a<
. 1I. " ~ < '0 "_< n S·~ - .
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lIIust,ation lA

. ) Wh,cn 01 lI'e following CO\Jnt"es ,eached ill tn lfd·party ag'eemenl ", ,11'1 tI'll US dunng

1982:
l lSpain

2~ AuS!""
3~ Sweden
.) Australia

51Wtlal d'd tne FCC p'an to do 10 OU' phone bands in 1<)62'
1) b pand tnem
2) Cor>1ract tnem
31 Elrm,nal e t l'lem
41 Leave Ihem al one

ELEMENT 3-CRYPTIC PUZZLE
6V us,ng a Sland illd substolut,on COde. dec 'OI>8' tn.s message: YMUDV CEO YMJV

OtiCIl; aco Il;Fti MO M JMZKW SWIl;UOVJ OMOC lVMW

ELEMENT 4-MAZE
(Illustration 2)

O'd 1982 'e ave you cont usea? Join tne cl ub, Tn ,s maze Ce'l ain lV woot make you anV
"'SS d 'llV. bu l al 'ea SI 'ilsn'! ve'y a,I1ocul1

CORRECTIONS

lIIust ra tio" 2A.

THE ANSWERS
Etemenr I .
See lIIU511ation IA

Eleme"t 2:
1_1 Tf\e man's too young IOf retirement.

2-2 TIte SS-9lXIO compul er·con t,oll ab 'e rig.
3-3 Soon, pe,hap s, eo more trips to tee Federal Build,ng.
4-4 Down Undef ...as tlte p lace.
S-l Much 10 lite ' rrl l alion 01 most for" ign lams.

Elemertl 3:
ocoee as fol lows-
ABC 0 E F G H I J K L M N 0 P Q R 5 T U V W X Y Z
M U Y 6 V P A X 0 Z I 0 J H K 5 R wa c N EFT L G

" CABLE TVI CAME INTO ITS OWN AS A MAJOR PROBLEM LAST VEAR.

Hem,,"18
See IIlust,al,on 2A,

SCORIN G
EI,,~t I :
T"'&nTV·li"" poinTs 100- t l>8 complel e<l puzzle. 00- one-l'Ialf poll'l l 100- ellCf\ q""",lron coo-recUv
"",s_ed

Elem.mI2'
Fiye poinls to' each correct answer,

Elemenr 3
Twentv·liye po ints tor Ihe oomplel ed puzzle,

Elemenl8
T",antv·frye points lor The compleled puzzle.

In the "Automa!'C Beam A,mer: wh'ch
appea,ea If' ltoe November 'ssue, there was
an errOt ,1'1 1I>e scrernanc on p 23 TI>8 d '
odes ac' oss K I. 11.2, and K3 _ e arawn ,1'1
It>e O(lp05Ite d rreo;:lIon trom "'hal It>ey

st>ooJ ld be. !n me parts list on 11>8 same
page. aeoeShack pa'i number 211 ·1715 -e.
rers 10 a 251< pol. AClua llv . part 211 ·171 5 's a
101< POt. bul 'I w,11work eQuallv as well ,1'1

tne c ircu,l

A...-y J&nkins WBaJLG

13 Sial l

Our apologies 10 SI....en Katz WB2WIK,
author of " Build Yourself A ParalVZed
Beam"' (Oecembar). Roado's migi'll tenet
v;ew lho pholo 01lhe .elav box on page 24

by I"",ing ' he pa.ge upside Oow-rL

A--r J........ WBaJLG

13 St. "

Seve,a l o"ors c,opl into tho "Clfcul1s'"
lealure in reeenl monlflS. In 11>8 Seplember.

1962, ,ssue on p. 92, mere we'e I WO errors .
The Irrsl accu",,,1 in Ihe deSCrlpl ion of the
"V,sual Adjusl lor Gamm.. Malch." wil h the
senle-nce beglnn'ng. " Eo&n il you use an
s.... mele.- al 11>8 l,anSlTllne.- eno o. l he

scale. ." 11 snould ' Md, " Even " you use
an s"', mete, al It\(! t' ansm,u e' end 01 11>8
cable .. And in It>e description of tne
"EleCtronic Phone Bell: ' '"heat·s ink l ubing '"
should be he. l·shrlnk tUbing.

On p. 109 01 Novem ber' s iS$<Jtl, treee
_ . two err(lf$ In ' 'Su bsol" ... te T.anslormer

'or Healh Gel<... Corcu'l .Ulhor Terry Martin
poInlS OIJllhat tl>8 c"cu,l '5 a 'IQII. ge "'l>

Ie'. 1'101 a von age Oouble, as Slat"O rn Ii'll'
texl. He also aaas tna l ,t supplies 950 V. nol
asc v

On p , 112 0l tlle same iSsue, in " MOd,hca ·
I I(Jfl to 11>8 KenWOOd TS--520S lor AFSK,"
Fog , 3 ",as IncorrectiV labe-leO. Fog. 3 ShowS
11>8 i·f frlle<S01 11>8 5305, r'lOt 11>8 520S as ,m·
pl,ea bv tl>8 le,l.

Aya'Y Jenkins WBlIJ LG
73 Sia ll

How well aia you remembe, '821

1·20 poinl s_Sk ipped tl>8 year
21"'0 points-NOI Ye1'V well
81-60 points-B" s and PlflCes
61-80 pornl s- VlffJ well

81-100 + points-Total reca ll . p.oceed 10 '83

FUN! MAILBOX
1jusl OOlto l he Juneissueol 13 and beg an you' logic pUllles. Elemenl 3. OXKCoupl"s.

' s ,ncor'ecl bv vou' soIuhon as D1ane has 206 You say O,ane ,s Stan's w, le, bUlli'\at
F'an' 's ... .re has more counlnes Ihan Slan's ...,Ie The<efoo-e. Stall's w,le cannoll'laYI! It\(!
f\i ghestlOl aL It wa s g,-.en ,hal D,ane haO 206 Tl'le oorrecl 5OIul'on 's.

SIan 198, W,lma 202 - rctar400
Frail. 194. Diane 206- TOla l 400
Joe 191), Susan 200- TO la l 396
Sta n has 198
Joe has 196

Bob Ging.u WB4JMH
Cocoa Beac f\ Fl

Very good. Bob Oon'l you Ir~ e Ihe wav I mess upar>sw"rsiuSI to keep mv reade,s or> ,herr
loes ?- J. E
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ozen.

o AMEX

MAGAZINE
for the dozen reasons listed!

o VISA

73 Mdlldllne-PO Box 'H l -Farrmogdale, NY -11 737

___ ~se~OW~....~for~,~e~ _ 331 R!..1

o Check enclosed for 1 vea r lor only $19.97

Bill : 0 Me
Ca rds lnterbank# _

f ..p date Sill:

(~nm.. & """.oeo '22"7 1 ,...~, U S luoo,.

I ,,"",gn , ,,1.. ~ ' ''' <l7 1 '"'-"', U S 'uoo,. d,~..n on US 1>0..... ont-,.
I""""",, ~ ,I_pIN,.. onqu ....

r- - -- - - -

I Send me a dozen issues of
I
I
I
I
I
I
I
I N<lme

I Addres5 _

I City State Zip _

I
I
I

L

Fo r orders o nly please .
Foreign dir mail please inqui re .

Subscnptioo Department
PO Box 931
Farmmgdalt'. NY 11737

MAGAZINE
FOR RAVIO AMATEURS

1·800-258·5473

REVIEWS - Befo re you buy, save yourself some
mo ney check 13's in-dep th eval uation o f the
la te st gear

RTTY LO OP - To keep you abreast of radiotele
type devel opments. M arc Leavey WA3A JR ex
pla ins the new RTTY equipment. the increasing
ro le of com puters in RTTY, and other m atters of
in terest to digital communications fans .

FU N - Just fo r fun, John Edwa rds KI2U provides
you w ith wacky puzz les. qui zze s. and ga mes t hat
test your ham m ettle.

NEV ER SAY DIE - If you wan t con troversy,
Wayne Green W2NSD/1 will give it to you. His
popular co lum n ranges f rom travelogue to t irade
an d 15 guaranteed to entertain, inspi re and
enl ighten you.

CON TESTS- You get a ll the news on the contest
world from Robert Baker WB2C H . He'll give you
information on upcoming events and results from
recent contests.

o x - This globe-t ro tting column keeps you in
formed about the news of the DX wor ld from King
m an Reef to Bah rain .

SATE LLITES- From Phase III to TVRO, 73 Maga
zine co vers the news o f the satellite world l ike no
o ther rad io amateur magaz ine.

H AM HElP- As a serv ice to you, 73 p rints your
questions in our m agazi ne. This he lps you to ob
tain herd-to-get parts. schematics, and owner' s
manua ls.

FCC- If you're look ing to the futu re, these out
ta kes from the Federal Register chronicle changes
in policy and regulations that relate to amateur
radio .

AWARDS - To find out what cert if icates are avail 
able where, read Bill C osney KE7C's coverage of
all the ha m radio awards.

CONSTRUC TION - The bui lder's magezme
that's 13. You get the best pro jects from the best
authors every month .

NEW PRODUCTS - Th is brief look at the latest
ham equ ipm ent on the m arket keeps you on top o f
new developm ents in amateu r rad io .

etter
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YOU MISSED IT !
-=.:....

•
•

IIAONlHE
• .-41 !AI

_.-

Daisy wheel quality
without daisy wheel

expense.

But you still need that issue of 73 Magazine.
Well, it 's no t too la te to get it.
Send for your free Back Issue Catalog.
A complete listing, includ ing editorial highlights.

You still need it.
And we ' ve still gal it.

- - --- - - -- - - - - - - - -- - -

Card , Expires _

Signature _

N"ml'

o Yes, I wam Selectric In terface (BKi388). Enclosed is $IZ.9i pet

copy plus $1.50 for dlipping and handling.

oMASTER O VlSA O AMEX

Zip, _

Zip _

Subscription Department
P.O. Box 931

Farm ingdale NY 11737

POll! NI. If! address here:

ht{'od m~ '\Urn-nipli"n "n(' ..ddi IiOn.l1 ve... I", "nh SIIJ .<t:'
P.. .,-nwnl {'ndowd 8ill nw

1SmagaZine
I
I,

YE S. I want my free Back Issue Catalog fo r 73
Magazine.

Name

Address
Cily' State__

Let us know 8 we e ks in adva nce so tha t you won't
miss a singl e issue o f 73 Magazine.
Attach old label whe re indi cat ed and p rint new old.
dress in space provided . Also includ e your mai lin Ji:,
label wh enever yo u writ e conceening yo u r subscri p
tion . It he lp s us se rve you p ro mpt ly. Writ e to :

73 -'tagazine. -' tail Order, 80 P ine St., Peterborough , N H 03"58

MOVING?

I
I C.. n.ado! ..od nw.ic.. Sll .91. US luod\. Fnr{' iRn Surl..u · SI'J.9:' .

US Iu nds. d r n o n US h..n"~

I II h.. ~1!' 0.. 141tt-1 h.... ,h prinr 010 4dd,p" hl!" f".

l <;jI ;'! Name COII _

I ~ Add'''' _-11:: C; l y, S"'", _
I "'
II Name COII _

ssci

$12.97IZ8pagcs

You need the quality print that a daisy wheel
printer provides but the thought of buying one makes your
wallet wilt . Selearic™ lnter/aa I a step-by-step guide to inter
facing an IBM Selectric I/O Writer to your microcomputer.
will give you that quality at a fraction of the price. George
Young, co-author of Microromputing magazine's popular
"Kilobaud Klassroom" series, offers a low-cost alternative
to buying a daisy wheel printer.
Selectric lnrerfare includes:

• step-by-step instructions
• t ips on purchasing a used Selectric
• information on various Selectric models, in

cluding the 2740, 2980, and Dura 1042
• driver software for ZBO, 8080. and 6502 chips
• tips on interfacing techniques

With Selectric Interface and some background in electronics,
yo u can have a high-quality , low-cost, let rer-q uali tv
printer. Petals not included.

Address
Cuv _

Stare and Zip _

All ord<n. .h,~ UPS If <ornP«t ...... .dd<ftI1I1lYft>.

Ceedu card oedees call TOlL·FREE 1-8)).Z';8.-')413. Or mail your order
..ith paymml p1U5 $1.50 v,ipping and handling roo Wayne Green lnc.
Ann: Retail Book Sab, f'ett ,IXli ough. r-:H OJ4SB..
Dealer inquiries invited.

ISB.'l0.&kXJ6.Q5I-4
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ASSOCIATED RADIO 9'13.38'1·5900
B012 CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE SAVE - SAVE
NOTE: SEND $1 .00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT

SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS,
SEND S2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.

ONL Y
$359

ph..s $1 5 !>hIppIng

THERMAl CORPORATION. DEPT. ST2
One Mill St., BUllington VT 05401

Phone 800·451·3402

LET WIND
POWER YOUR RADIO EQU IPMENT

Wlnd!>lream charges 6 . 12 or 24 vcn bet.
ter-es Ideal tor dally radIO cce-eteo
ernergenCle!> and held clays - Easy 10
mount and operate

QUIET, EFFICIENT AND RElIASlE
Strong Sitka spruce blades drive a
soecrer TC25G low rpm geeeeetcr.
Delivers up 10 ioowatts
SAFETY FEATURE - Rot or acto
malltally tuts back "' hIgh WInds then
ret urns to opera tIng cosuo n

New technology tor clean. natura! power

IE'lYTODA YfOR fREE I" FORMaTlO"

Ful Service Shop - SP,flCtrum AnalySis -Antennas
New and Used Equipment -CW-SSB-FM , He. - Towers
FCC Study Guides _Code Tapes - Books -Accessories

, .;.. ··i.

{312)848·6777 .'. . . . . . .

Specialists in Amateur Radio,
Short-Wave Listening

And Contemporary
Electronic Gear.

Take your favorite H.T. out
f d • • h VISA or MASTERCARD foror a rive tonlg t. same d.y shipment. ..

For $69.95 you get the most efficient, fl~
dependable. fully guaranteed 35W 2 meter
amp kit for your handy talkie money can buy.
Now you can save your batteries by operating
your H.T. on low power and still get out like a
mobile rig. The model 33SA produces 35 watts
out wit h an input of 3 watts. and 15 watts out wi th --" ~J .:.
only 1 watt in. Compatible with IC-2AT. TR-2400, ~. ~,..
Yaesu, Wilson & 'rempct Other 2 met~r models are avail- ~~
able with outputs of 25W and 75W, In addition to a l OON
amplif ier kit for 430MHZ. ...382

C . tl C ts I _N.....__"...O"_OH ' looIXIommunlca Ion oncep nco 1~ 1l1~lm

...See LiSf 0 1 Ad _er/ise,s on pa'Je " 4 73 Magazine - JanuarY, 1983 137



HEARD UPDATE

NEW YEAR'S RESOLUTIONS

DX-
Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

The .- yea' a lways provides a good
t.me to .~iew ope<aling ptiCli(;ft -.d
perhaps IfTlP"O'W'!I II'CI\''''I""'Ion' I'>e ..
~I! is my liS' 0 1 New Year "s OX 'esol...
loons; wtly donl you come up ""th JIOUr own
list and post It roe_' '0 y<;>..- "1I'

1. I ...,11 not tune up on \I>e .If ... ,U>oul
che<;king the lteq uency. InSlead,' w,II,,5ea
<lumm~ load. ma rl< thl! controlS tor eaCh

band. 0 ' search lor a clear frequenc y be fore
tuning up.

2. I will usten carelul l., bercre I ca ll . No
more "Who dId I )us1 WOfk? " Of call ing Out
o llum wflefl lr>8 OX stalionls working by

call areas
3. I will keep well intOOme<l . so tl\llil donl

have to asl< ""It'I\afs his 0Sl Mldtns?" in
the middle a l l OX pileup.

• I wi_ no! be .. " OX hog ." I won ', ! laurll

my ~mul" "'"lo*allS In pileup$ and t!>en asl<
11108 raee OX s la toon 10 run a Ie- les' s "" m
do Heren. "l1",,"as. etc .

5. I .. ,II not beaseU-appoinlellpohceman
on the OX bands, nor wi ll i ta lk back to one,
Th" bands are crowded enough w,thou!
th is ""nsen.....

6, I wi ll keep my transmiSSIons short and
listen often to reduce a RM

7. I will bol eQtlrlOlOUS at all I"nes 10 my
lellaw 0Xe<s. no mailer wIlat II>ey 00,

8. I ...ill OSL promptly, wllh the card care
l ull) hlled out

9 I WIll Ch8(:I< Qtll my og l o enlSUl'e Ir>at
my sigrlal lS c lean and not cauSM"lg aRM,

10. I WII. lIy Ol her bands and modes and
not sll on 20 SSB.

If we all IoIlow these resohihons. "'" will
have an easier and more pleaSllnl OX expe
rience in 1983, And we 'll need every ad.an·
tage we can get lor the big pileups around
Heard Island early th is year

The race ISon 10 Heard Island. Oneol l he
most dll"cutt and expen5lve OXped,tions
conllnues lIS relentless drlYe lawards thIs
isolaled roclIltee Ihls~. September.
1982), as lhe mema:-s 01 the VK6 Ox
Chase<s Club nail GOwn many 01II10e de.alls

o f the ,"p,
At lhe !I.II\"III lime that 1M VK6 OX

ceeeee are organiZIng lheir trip to Heard ,
the well· known South Pacruc OXer, Jim
Sm ith VK9NS, has chartered h is own Irans
po<1ation 10 Heard , Jim sport s an Impres
erve record o f success lul OXpedlhons
throughout lhe region and is as knowledge
atlle and experIenced as any OXpeclllioner
Jim aims 10 a..1Ye a. Heard a mont\'l bollore
the mounlal_1f>Q group. So alt", years
WIth absolutely no acli_ity . II looks like
Heard might ee the subjec1 o f not one but
t_ OXpechliofls .

As o. p<eH IImlI, the operators on the
VK6 OX Chasers OXpedlhon are s laled to
be: Alan Fi6ller NSCW, Charles e.-1tOy

N4BaW, and DaVId Shaw VK30HF. Alan is
s mechanical engineer, which is likely to be
a .ery usefu l talent on icy, wlnd·swept
Heard. N4Ba W is a physic ian when not OX·
ing, and Ot'f! hopes his specialty WIll nol be
needed on this OXpedlloon. The Auslra!lan
on the OXpedlhOfl leam has W(lrI<ed with
lhe Austral ian meleorology depart""",t 8$
an electronics technic;an. lloIh metllOl'Ol

ogy and eleclror"c. will ceet ....'ly be need
ed on Heard Island.

The . essel tak in g the ham s an d
mountaineers to Heard is as impressive as
the ust o f operators. The Anaconda II is 84'
long. 20' WOdIl, and SflO'l s a 96' mai n mas!.
Anacon da 1/ has Antarche e. perlenee,
ha';ng jusl eompleled Itle RiO De JaneIro
Race Ihrough the " Roallng FQfl res'· and
atOUfld Clope Hom. The yadlt eome-s lul ly
equopped w.t h lhe lalesl in nangallonal and
electronoc systems. including .Idaf. sal....
ltte and ' ",resl " aI n,..;gahon, depth 8OU'>d
"', and access to remote compulers. 111"50
probably 100 much to hope thai lhey COlJtd
keep l lIe radIO log in the.. COflIllut er . . .1
The hams and mounl alne&fl wi ll use in
Ilatable surf rescue boats to get to the
roc ky Shore 01 Heard.

The choice 01 rigs and antennas lor the
Antarc tic OXpedilion presents a ditficull
probiflm, Sturdy, dependable. easy-Io-<e
pair radIOS are the order of the day. Another
k...,. to Gepel'Id.able ope<allOfl ltll'OlYes lak·
IfIQ _81 01 the same .adio. Then a
mallunctoonlng radio can be C81V\.ballZed
lor partlll another la,ls

The ""e<V1as and outSIde geM WIll takll

an e-. """'....beallng lhan tile radios. The
comblnatlOO 01 !feel,ng ,a,ns and high
WIndS can destroy most antennas, so spe
c ia lly ' ein to.cecl antennas are reQ uired 01
tht! day. Find ing lubricanl s Ihat won't
treeze u p for the anlenna's rotors fll pre
SIlnts another fle(:essity

Afte< the hams collect ' hel r equipmenl
they must prae:tic:e its assembly and repa" ,
Each atl\lIIIIIa and support s~temmust be
put together and laken apart &gaIfI and
&galfl wtwrt looIs are r II :led" c.n they be
handled ",,'1'1 glCWes and ,,"liens QfI1 Exact
ly wr>al hardware is rIoIIeGed lor each ope<a
tion? How many ex"a flutS llfId bolts
should be laken? What do II>eydo II piece X
brea ks? The eee 01 the yacht limits tre
number ct spa re parts the OXpedltion crew
can take, so wh ich are the mosl essent ial?
These are Ihe kind s 01 oectsroos which go
inlo a well ·planned OXped ltlon ,

Bul e.en mo.e Importanl than the hard·
wa'e is the " so ft ware··- the radio $l<iils 01
lhe amat...... ope<atora. There "11' oehnlle
$1<,1150 nec:esaa<y lor handlIng PIleups, keep

Ing ttle contact rate high, and gi,,;ng-V'
ane a fa" cnaece at a ccetect. ~lher
condfloons iIIf9 IIO"'lI 10 be rough on Heard .
and radIO (:()r'l(l,hons mighl flO! be mUCh
bellllf. Heard is a long, long way from any
sileable collec llon o f amaleurs. ThaI
means tMt Heard 's signals wili be rel ati ....
Iy weak, and European, states ide, and
JapaneSIl signa ls wi li also be weak at
Heard . It w lii take highiy·skilied amateurs
to keep the pileups uncler eontrol.

We h o p e Ihat t h e Hea rd Island
OXpedil~ will avoid l t1e kind 01 poor
ope<ation shown at t tle St. ~... atId Paul
Rock s (P"ftl ",is l all. There is Sirnply no 11" 

wse lor spreadIng out ltleea!1efS OWl! 100
k ilohe<tl oIlhe 2O-me1... phone band. Evefl
l he Cl,pperton Island OXpedlt1Oflused only
75 kHl' Thete " II' many ...ays 10 spread out
the callers ""thoul disrupllng the en tl 'e
2O-meler phone barld, Non·OXe<s Ihin k
poorl y enough 01 the OX l raternlty WIthout
th is kind 01bad mannefS. Pe<haps it's time
lor a standard 01 OX conduc t lor OXpedl.
lions. We' lI have mcee tc say about th is in a
tuture issue

MOW'\w\'IIIe, l he quest iofl 01 money coo
tonU8S. The mounta"_.ng Heard Island
trip may~I cost $150.0lXl or more. Qona.

tions 01 equipmefll, suppll8$ (in(: luchng
warm undl!l .eart. and casn r>aw Slarled
the b1111 tOIl,ng. The e xpedItion is taking lilm

01 the 8fIt..e Irlp, 10 'lICOUP some 01 tl\llfr
coalS. An amet on t tle e xped,loon learn on
tends 10 sell palfllings Ot the Heard Island
Iano:!seape and Pt!fIQtHnl,

One maiO< sou<ce 01 e_pedi,iofIluncls is
the -.alew corrrnunlty. 8011'1 the"""'t>em
ealrlomla OX Foundahon cPO 80. 2368,
Stan tord l/fI lversity CA 94.Xl5) and l he
International OX FOUndation (PO Box 1\ 7,
Manah awk in NJ 08050) have pledged
S10,000 to the p'og. am . And bot h OX
.oundation s are looking for new members
and eonlribulions 10 assis t l heir work , The
Aus tralians organiling l he amateUf part 01
the tnp are invitIng amatetlfs and othflors 10
beOome 8.S5QCiate mernbefsol the ·'Antare·
he .f.dl'flnlure.Mat S30 (Austrat,an~ The Vk6
Ox O>asers are also selling OXpedltoon
T..nlns at $9.50 lAustral,.n). Contae:t them
st 80. 10, Perlh 600!'>. Westem Austrat,a

Meanwllile.Jim 5ml t\'l continues to soli(:.

" l unda and ope<alora lor his assau lt 0fI

Heard . You ean SIIfId your eont"bullona to
Bcx 103. Nod o lk Island, AuSlra lia

Your cont ributions wil l help wi th the
Heard ISland OXped ll ion s and future trips
to other .are spots,

Who will gel to He • •d '''st?Will thete be
an.,..,...., len 10 work tOf t tle 5oIICOtId OXpedl
11OtI? TM best ...ay to tlnd out is to l urn on
you. leceive< and hsten.

MAILING YOUR aSL CARD
U you do W(lrI< Heard Island I tl lS wlnt.....

a,t"- VK.DHI or VKlIJS, you WIll wanl to get
a OSL ca.d conhrmlflg the ccenecr. In the
last two months we c.sccsseo how to
desIgn and fill out yo ur OSL This month
we' ll took at ways 10 get you r ca rd to the
"gh l place . I'll diSCuSS these melhods
roughly in order from slowest to lastes\.

The Bur..us

By far the ea_t way 10!IefKI your OSL
10 atlOIflef amatew on another eounlry Is ....a
tM OSL bureau s~lem. EYety cmlrzed
eountry (and some that are noll I\as an
i fl(;(lmlng OSL bureau .Of lhe benefit 01 ItS
-.nalWtS Ineormng cardS are sorted~
so0""" and d,sttlbutso 10 local amaleurs ,

Some or the bu.eaus are excel tent The
Japanese and West Ge<mans have espe
c iall y top-notch bureaus, The smaller ccun
tfie s have less lormal systems; in some

cases, l hey are ess""lial ly rcreosteot
SendIng you. ca.d to a OX sl ation via the

bureau is simply 1I mlillter 01 wrI tIng the OX
station's call ifl the UPPllf right COf\"If!O" 01the
baCk 01 lhe OSL end 18f1cling it to the ad
dress listed in ttle IARU In/<lmlallOfl Of tl'l8
Callbo%. II you "- any flumbef 01car<ls
IJOfng to the S81\"111 COUfIlry, the COSI is. 1_
c.nll • eard.

An even easier sys tem fOf ARRl 1\"1II1\"1

bers IS l he league's OfI-QOing OX OSL
b ureau, A membersh,p label off OST and
$1.00 per pound o f a SLs (about \ 50) gets
the cards o ff to the OX bureaus for IlI ss
money (and probabiy l asterj than any o ther
eervee. Contact 1M ARRL lor mom rolor·

ma' lOfI,
The chief complaint aboul the bureau

method Is speed. There iSfl't ""y. Three to
lou, monlhs Is abOut ~ last a l umatOUfld
8$ an.,one CafI expect . A l'88' or t_ '50 nol
unusual. With RussIan OSLs lIhrough the
famous Box 88. Moseow), delays 01 v..
ye. 's a'e commofl and I ha.e seen
Io.t!l-year-old aSLs ifl packages dlfeel
f,om 80. 88. Sma ll WOO<:\IIr Ihat it takes
twenty years 10 get on lhe honor rol i; it ean
take that long lor a bureau card !

CommlH'Cl. I OSL F_ 8<ding Serviees

Thereare other cctute which provide the
same SflfYice as the league's QtltllO"'ll
OSl bureau, plus the added benefit 01

searching out OSl rnanage<$ and laster
OSL methods. These _ ad\Oef'Il .... in

n'lOIt amatew-foodiO ~1fIIl'$.

The prjoI! per <:Md funs IIbOut $0.10.20.

btIl M!fvic:e depends on the volumeot cards

and the expert Ise of Itle amaleur fUfVlfng
the operatlOtl. W3KTs seMce used to be
the best, before JesI;e passed away l8$t
\'8a1" lsee th,s eoturnn, seplerm-, 1982)

II you wanl to go this route. contact , tie
operator and Irfld out the number 01cardS
per week he handles, how long the cards 5011
in his hands, how he arranges lor relurn
OSLs, and the calls of some hams who
have used the service, Then lo l low up on
this into'mation before depending on the
OSl lorwardlng service

The same problem applIes 10 t tl lS klfld 01
Se<Yice as to l he league bureau s~tem, II
eafl take a long lime. A _ I!-<un lorward,ng
service CafI get ea<dS 10 sla18\1ide OSL
managers and bK/I qulle cheaply atId ,ap
Idly. BItt OX OSl$ usually 00 by sea mall
and can be months in 1Ians". The<e is iIIn
other potential problem ... ,Ih lhe OSL .or·
ward Ing SflfYiC:es: Tl\llfr success deperI(ls
hea.i ly on the skI lls o f the m.... ager, HIS
knowledge ol OX and OSLlng Can make the
d ifference between cards on the wai l and
wasting your money.

Di rect OSltl

51ro:;e OXe<$ .re .1'1 Impahllflllot, the pr ...
Ie<red metflOd Iflvolves sendIng a OSL 01an
irnportan l OX contact dlfeclly to the PftI'SOfI
handlIng tee OSL eeeees. ThIs pencon

mighl be the illClual OX ope<ator \'I,mseU or
a OSL manager.

To send Itle ca.d, you neecI the coneel
add fesS, ObIalnrng this accurate add.ess is

0"" 01 the lIne arlsol OXing . The f" st place
you rcce 10' thIS inlormation is on the air,
Listen totne OX stalion, Where dOllsh9 say
you should send the aSL? The horse's
mouth Is by lar }'OUr best source o f OSL

intormahor'
NIl." besl are se<:ofKH'land SOUfCes,

Sl.:h as OX nets, repeaters, llfI<l !lutlelons.
Pulling i..lormatlOfl out 01the bulletrns IS a

t 'me-co<ISUfTllng task. and errors abo\wId
OX nets are. 1I111e ben",. !luI it helPS 10
know who IS PfO'iId'''ll tile on lormallOtl, to
fleIp jUO!;le ItS r&habitlty. OX ,epeatews o ller
l he cnaoce to tai k to someone who has er
ready ,ecelved a card baek I.om ' hat OX
station, Whateve< mllthod was successful
once is worth enotner t ry

If you ocn't wan t to spend your OXlIlg
l ime read ing every butlet in and monItorIng
every OX net. \'Ou moght eonsi<1er subsetlb
Ing 10coe 01 the OX OSllists. look lor thfl;.
ads Ifl the magaziflllS and bullellflS. W6GO
and K6H HO PUblIsh a CSL Manage< lfs'
wlm more than 5lXlO calls. ThIs ltsl IS up
dated monti'll) and costs $t5.oo per l'88' in
IhellS. The addo'ess is PO Box 700. A1olJ<>.
daCA95673.

Another pOSSlble source 01 ox _11550
,nlormatlon i l the ~lIbool'- Some ama·
l l1urs say they afe "OK in any C.,lbooA:·
The CalltJooA a lso IiSIS aSL bureau s in Ihe
various OX coun tr ies, The CallbooA is
available at your loca l radio store or by
mall.

Addresslng lhe fn ' 8lgpe

You flave IIMlty located ..mat you ",rll
sure Is the Mlatesl """'d," the Mup-l o-tfW.
mInute" OSL address. YQtl could iUS! wrile

the addresS on 'he back ol)'OUf car<I and
mail it. tlut you would get a<I ans_ ¥Ia ltle
,ncoming OSL bureau or not at .11 , VQtl
probably ...anl 10 send the card III an
envelope. wlln a sell·addressed, stamped
en.elope (SASE) enclosed,

A"Oid the temptation 01 putting more
than one card in an envelope. say you
worked E.ic SMMGO Irom several 01 his
Paclhc locations thiS past fall (see lhls col·
umn, Augusl , t982l. Please don" put all the
cards lor SM3CXSCEnc's CSL Manager) in
10 """ 1IfI'<"IIIope. Use • separate etlvelOPe
lor each OSt card. 0. II you really can't . ,.

totd to do tflat, at least send cards for eac:II
separale callsign in a separate envelope.
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Instant Software's new catalog is free and it offers 150 of the finest
programs you can find. At reasonable prices . . . and a variety
you've never seen before in one catalog. And they're all contained in
the new 16 page 1983 Instant Software catalog. You'll find :

'.l~-..
' \ /'UliI', ... '- "-

Best
Software

Under The
Sun

1-800-258-5473

Columbia through launch, orbit,
re-entry and landing.

Plus dozens of other practical,
mind-boggling or spine-tin gling
programs.

And now you can get the new 1983
Instant Softw are Catalog absolutely
free . You don't even have to pay for
the phone call. Just dial toll free:

and ask for your free copy of Instant
Software's 1983 Catalog.
11 could be the smartest call you'll
make all year.

Geography Explorer Series-the ex
citing, attention-holding series that
teaches your children essential geo
graphical facts .

ASSEM/ZSIM- 2 great utilities in
one super package. Assembly lan
guage programmers, th is package
solves all your programming prob
lems from ASSEM to ZSIM.

Super Utility Plus- the mos t
powerful program of its kind. A
must for every serious TRS-80 ' d isk
installation.

Pha ser Bla st-phaser-armed
robots, enemy Hovertanks . . . pre
pare for a journey into the w ar of
the future.

FREE!
Brand New Catalog

With Over 150 Programs

InstantSoftware"

Space Shuttle- experience the ulti
mate flight as you pilot America's

Instant Software. The best software
under the SWl.

(a subsidiary of W ayne C reen Inc.) Route 101 & Elm St. Peterborough , NH 03458

- - - - - - - - - - - - - - - - - - - - -- -- -
Yes, I want a free catalog!
Please send my free copy to:

Name

Address _

The best software under the sun.

City, State: Zip, _

I have a computer

NC01 6

73 Magazine . JanuarY,1983 139



AWARDS

Mixing 1I>e.c.II. or cards w,ll only del.y
the respotl!l8, Oflen. dlflerenl people in
d1 rterenl 10c.Uon. handle lroe C81'ds lor
d ,fferenl call'. .-. lhoougtl lhe OSL Il<t

dress i, t!'le same. as i. Ute cue w,lh
SMJC)(S, If you mi x several callSlQ"a. lhe
cards and YOU' 'etum envelope ...~ I go 10
one OSL manage<, back to SM3CXS. and $I)

on. Anywher" along Ihe line YOU' card.
mighl gel lost 0 ' separated from tne 'el urn
envelope, Ma ke e Vll' yone 's lile eas ler, and
speed your ,elum 05L by send ing eac h
card in a separale o ute , enve lope

Should you put lhe ca llsign 0111\8 OX st..
lion on lhe out. _lope? "'n "ceoIlenl
quesll()l\. " the card i. IlO"'Il IO an adOrns
M'1 lhe Slat... Wfttem Europe. or J"*,, by

.~ means dO to. The f1r$1 callsign on lhe ad
dress SI10ukl be th.101Itl<! OX Sl.tl()l\ you
WOf!<ed. lhe IMICOIId lhe caM 01 lhe OSL
manage<c VP2MLvi. K1RH, Thi••11o"'$Itl<!
OSL manage< 10 10ft 11\8 can:lS quOCkly

On Itl<! 011"" hand, I 'ecommend IHv;ng
off Ihe c allsign on the enveiope if lh, card

Biff Gosney KE7C
Micro-80, Inc.
2665 North Busby Road
Oal< Harbor WA 98277

LABRE AWARD
The Worke<:! ...11 "' me,ican "'ward has

been inll.lute<:! by LABRE (Lig. de Amill'
llor.,. 8 ' asila,ros de Radio Em,.MO} to
p.omote inl"'.,.t ,n Ihe Amer,c . n ilI'eill.

The W"'A . w.rd ...ill be i.sue<:! IO .ny I~

cen_ ilImalllu' Ifill"on p.e..,nting p'llOl
o r conlac l .. ilh lorly-Iove (.5. or more
count" e. ,n tne Ame,ic e n a r"

All a pplicat ion . shou ld be senl to lhe
Awa'ds M. n. ge r. LABRE, PO Bo. 07;
()O()ot, Brasili., Dtstnto Fede'a l, a-een.
Ct:P 70.000.

Confi,milltio ns musl be accompanied
by ill list 01 clill,med counl"es 10 .Id in
c hll!'C king, A log vlI" f'el! by I'" . ...ilI'ds
m.n. gll' 01 tl'l••pplicilInr. coun try
league or ••socl."on ...'11 be seC.ple<:!
instead 01 OSL cal'ds . Logs may "SO
be iloed by 1..0 amateurs ,n thoe 'p(ll~

cent' .
...11 contaCIS must De mlldll ...Ilh I ~

Ctlnsell ilI m" e u ' " ations o per",ng ,n au·
Ihorize<:! a mate u' bands , Contac ls mus l
be mad e o nly with licensed.nd based a m·
ateu r " atloM, Co ntacts with ship. and
a i'c ,e ll cenoot be counled .

All s ta lions musl be ccm ec tee f,o m Ihe
. a me call a reas wh e r" such ar, .. e .ill, 0'
I,om the same country In cas,s wh.,.
th",e a ra no c.11 are••, 0"" lI,eaplion i.
ilIllowed to this I1lle, If a sta t,on _

I,om 0"" c.1I ar'ilI to enot""', or Irom one
counlry 10 anol".,., .11 ccotects muSI be
m. de I,om ...'Ih,n ill .adius 01 150 m,les
r,om lhe in,IIIIIoc.lion.

Conlae ls m.y be made ove' any pe"od
o r years .Ince Nove mbe, 01 1901 5, Con.
tac ts ma y have bolen made under diffe'enl
c a li le tte.. in Ihe ' a me cal l area (or ecue
try) it Ihe license fo , a ll was th e SlIme.

Any a lle,ed 0' to' ged confirm . tlons will
result in p",manenl disquah hca tion if ob
served by tr>a W"'A ilIwa'd advisory com·
mittee. ... minimum readability o f 3 (R3)
musl be 'acorded for phOne .tId • m,n,
mum 'i9nal lor- 01$ ($5) mus t be 'eeord
ed lor CW

AII . ppncat l()l\' must be lorwa ,de<l .. ,Ill

is goong10 an A"ican ~Iry. EaSlern Eur·
oPe. T......"".or any other counlry*"",e am.
aleur '11(100 's ,Ilegal or lrowned upon. The
'eason '. lheM 01danger 10 the OX amateu,
Callsigns on Itl<! 001'" en .eIope ......y indio
cal" fI'lOI'IeY inSIde. SO millny 01 reese enve
lopes _ reach Ih,,,, inlencled deslina

tion• . In the case of Tu",...", " '" OX. ......Ieu'
c an ,un .Ioul of local aulhor,ties by receiv·
ing ma,l wilh a c al ls ign o n tne envelope

The beSI 'ule o l lhumb is . when In doubt.
ree ve it en. And if you e Vll' send pe,sonal
m3l1 10 a n active OSl manager. "" ite in
'a rge lellet•. '"Not a OSl'" on IIIeenvelope'
01"""""",. il may get Ihrown on ...,th lhe
OSU to be .....""""'" "Iomorrow."

wtlIIn to Ib M

w., .r, ilIll ..... Ious 10 get our ,et"'" OSL
Card.~'lIy one confi,ming • rare OSO,
So meny 01 u. I1lsh rigl'll oul Itl<! day....,
work lhe OX slation and ma,1 011 "'" card,
Th,s IS line wilen Il>e card I' goiflil di'ectly
tc e OX,e.idenl in anolher counl'y. Bul it is

len IRC. 0' lKlui.alen t 10' lI.ndl,ng and
pollage and felu,n of OSl cardS by ,egis ·
le ,ed . Ir ma il.

All ceruucates will be consecu ti.ely
nu mbe'ed .nd e n hono, roll sho...ing all
Ihose issued will be ke p t by tbe awards
man'lle, 01 LABRE.

The Iollowinll Iisl of countries in Ihe
.....-ie.n ill'" (North.nd Soulh Ame' ica)
is presen ted IS a guide. Delate<:! countries
will not be valid.

WAA eou" ..... LII'
CE Ct>ile
CE Eas t. ISland
CE Juan Ferna ndez
CE san Feli.
CM-CO Cub.
CX UrlJguey
FG Gu.deloupe
I'M Martinique
FOO F,e nc h PolyneSIa
FOOX Chpperton Islend
FP SI P,erre & Moqualon I.lends
FS sa,nl Man in
FY F,enctI GuiaOill
He Equador
HC8 GoIlil1Pil11lOS Is la nd
HH H.lti
HI Dommiean Repubhc
HK COlOmb;a
HK~ 8ajo Nu....o
HK~ Malpe los ISland
HK~ san And res & Pm. idllncia
HP P. na ma
HR Honduras
J3 G<enllda
J6 SI Luc ia
J 7 00rnM'1tca
K-W lISA
KCI N.av.....
KQ.t Guanlanamo 8.ly
KP7 "' lasl<.a
KP. Pue<10 Rieo
KPW Cesecheo Island
K$4 S...a n 's , (now HR)
K$4 Sefranill Ban k (now uses HK~

KV. VI' llin Isle nds
KZ5 Ca n.1 Zone lunl,l Ma 'ch 24. 19781
LU A,gllntina
OX G,eenlano
PJ Ne lh. Antilles
PJ Sa,nl Maarten
OA .....

pp. P2. PR, PS, PT, PIJ, pw. py

8r illil

not neco:tSSarily thoe bl:tsl 1..... 10 send a OSL
card lor a OXped,l1On cont.ICI or to. OSL--Man y OXpechhon,... hlllldle ItIetr own
OSLtno. II you can st,lI .ead Iflen'! on Ih,".
dlO, lhey can'l be I'l(lma ans"",,"ng )'OU'

OSL Wail a ...hile. In teet. most OXped,·
lions dOn'l po-inl lhe OSLs until they get
home and kno... how millny tl>ey need, It wil l
o llen be a monlh o r mo,e before the y ....en
have a ny cards to fill o ul

If you ,eal ly lump the gun and seod the
c.rd 001 while Ihe OXpadilione' is Slill a .... y
hom home. you can e.eal, someun~
IrlctlCM'1 bet--. lhe OX'" and hISlocal posl
o thce When I .etu.ned lrom 10 dilIys in tne
Galapaogo$. there """" 6 bIfg$ 01 0SLs Will,l ·
Ing lor me. On one~ I receoved more ma,l
lhan the rest 01 "'" local resll1erlts corn
boned ' The posl ortoce per1IOIII'\f!t II'lOug"t I
was running some 10ft 01......il scheme.nd
tn,ea l...-l to c ha,ge me. eommercial ,ale
.nd sto,ege lees, ...nd eceewbee. buried
,n Ihat lome of ma,l, ...eee pe ' sona l lett ers ,

PV' FernandO Noronhapy, SI. Pel","S & 51. Paul'.py, Trindadoe & M, " ,m Vill 1"ilIndS
pyt "'D<otr>os ISland
PZ Sunnam
TG Gualemala
TI Coslill Roca
TI9 Cocos 1.llInd
VE Canada
VP1 e"IISh Hond ufa .
VP2A Antigua.nd B' rbude
VP2E Angu ili.
VP2K SI. Kitts
VP2M Mo ntse rrat
VP2S SI. Vincenl
VP2V Bntish Vi'g,n 1.lilInd.
VPo) Turl<s & CaICOS l. lilInds
VP7 Ballama 1.lilInd (N.... C61
VPB Anta,cloca
VPlI/LU Fall<tand I.land
VPM.U Georgll 1.llInd
VPM.U So. Orl<ney 'al.nd
VPlI/LU So. sandwich 1.land
VP6/lU So. Shetland Isl.nd
VPIl Bermuda
XE Mexico
XF4 Revilla Gigedo
VN N,carag ua
VS EI Sal..dor
VV Venez",,1a
YV A....s ISland
ZF I Cayman I.land
ZP Pa'aguay
6Y Jamaoc.
8P Barbados
8R Guya....
9V Tnnldad & TObago Ista"""

MARTINIQUE AWARD
The I' M DX Grou p o r Marl lniq ue is oH e r.

ing a ce rti licate 10' OSOs with FM7 a nd
FM~ slatlons. Three lIund'ed poinlS will
,arn t~e cert,"e. te . wi l~ sco'ing as 101·
Io...s: Contacts w,11I 'n FM OX G'oup
""""bar coun l 10 paints per 050, FMI
ConlllCtS count 4 po,nts INcn . a nd FM1
conlac t. counl 2 paint phone 050 '5
",orlll 1 paint. RTTY or sen cou"l lor 2
point., lind • CW conlillct IS wor1n 3
points ,

One POint ,s g,v,n 10 ' ill contaCI on 10.
1$, Of 2Omelers,aconlac t on 160o,BOm&
te ra I. wo,lh 2 points, end a OSO on any
ol he' fre q ue nc y recer..s 3 pcrnts . One
point ereo is add ed lo r each 3,000 miles
dillance I,om Mart iniq ue .

... minimum of 7 d.y. 'S ,equi'ed ee
I...een t...c OSOs ...,tn tl\8 lame s la"on.
.nd 25 percent 01 In, paints mu. t hu,
been made ,n conlllC I wltn an I' M O;Jl

G'oup """"De<.
Log. and a $5.00 money orde< .hOuld

be sent to Ge<.rd Souqui FM7BX, PO

boilS. and C!WIC ks, II took. SOIKlll.ay just to
pull my personal ma" out or lhe 0SLs!

So give the OX", some lime 10 gat I'l(lma.

gat some c ardS PO-M'1tell. lind eat"" hr.
breath. belore overflo...ing his PO Bo.,

The same po-oblam can happen .......", OSL
managers get ttlei, log ,nlOfmatoon vii the
mail. The logs m.ghl ta ke weeks 01 monlh.
10 ge l to Ihe OSL manage', bercre tie can
look up Ihe conlacl and ans""", your OSL

Some a Sl manage,s ge l around Ihis by
having 'egular schedules w,l" the OX . ta
I,on. Ttl<! manillger reeds Itle contact in
fOfmation. lhe OX stalion chec.... hi. log,
and lhe OSO 'S conformed. This .yst"",
worl<ed so well lor me at VP2Ml tl'lal one
ilImaleur _oed h,s OSl card less I".".e
I'IOu"S after I"" conlllCt '

Enoug" about how 10 get )'OUI OSL ca'd
to lhe ,;gt>t plillC8 , If. the ne.t Slep thilll's
the ,mporlanl one anyway' ge lling I"., OX
stations's OSl c.r ~ back! Ha ng on until
nexl month'

Box 152, 97202 Fort de F' a nce Cede, .
Mart in,q ue .

W. VIRGINIA QSO PARTY
Ttl<! Wesl Vug ,n,. OSO Party . SPOIl

sorell by tr>a West Vllg,nll Sla le Amaleur
Radoo Counc,l. w,lI be r,om 1700z J . nua ry
22 unlil 1700Z J.nuary 23, S,ngle opera lor
OOly. Exc ha nge ,'gn.1 ,eporl, serrilll num·
be" counly (WV onl y), s ta le , 0' counl'y
WV s tencos mult,pl y 10lal by sum 01 WV
cou nties, states. and countries worked ,
01 he's mulliply OSO totars by WV ccun
t,es WOrlled, Multiply score by 1.5 il you ,un
200 Watts 01 le$S. Suggesled Iraq.....-.cies
Phone-10 kHz I.om lowerl!dge Of G&neI

.1 .... bband.; CW -35 kHZ 'rom lOw &nel S;

Novice-35 kHz r,om lOw elldS Repe"",
conlillc ts pe,m'SI ,ble. Ma il 100' by Fef)ru·
.ry 11 10 K88S.9!lOGordon Road, CIIa. leS
ton wv 25303.

WISCONSIN SPECIAL EVENT
The Ea u Cla"e, Wisc ons in, ARC will cp

e rate K9EC19 during the Nat io na l 10·Meler
Sk, J u mp ing and Nord ic Combined C h.m·
pionshipon J.nuary 29 and 30 I'om 10000Z
10 23OOZ, F,aqu.ncieso CW-52 kHz up
r.om boll"," ~g. Ptlone-39llO. 7277,
14282 . 21382. and 28620. FOI ilIn 6'1> " 11
ceenucete. send SASE 10 N9AIX, PO Bo.
201 , Altoon. WI 501720

GROUNDHOG DAY
The Pun• • utawney (PennSylvanll) Am

ilIleu' Rad io Club ...ill ope,ate on " ,291)

a nd 7.230 I,om 9.m 10 5 pm. January 30.
1983, in commemo'alion of Gmu~dhog

Da y 1983, We wi ll ope,a te arsocn 7,230 on
February 2. 1983 (G,oundhog O. y., ThIS
speeial-...vent stalion ...ill ope<ilIte h o m
Gobblers Knob, lhe home 01 Itl<! Ground·
1'lolI, Ce'!ihcate for S"'SE a nd OSL card to
All Sween"" K3HWJ , RO ' 1. Bo, 371 ,
Punxsulill"'ney P... 15767.

GEORGIA'S 250TH BIRTHDAY
sa..nn.h ar.. amateulS wi ll II..... a

speeial-evenl s o pe ra tio n in Ilonol 01 Ihe
Slale 01 Goo'llia'S end hisloriCai S.van.
nah's 250lh birthdey, Operation wltl be
February 12 a n ~ 13, 1500-2000Z on upper
Z5 kHz, all Genera l p hone, and 21.130 10
21.170 kHz Nov ic e . OSOs on 2 mele,s
1.e,52 only, For Sp<ICia l certihcate, ••ee
OSL c.rd w,tll aso numbe' ilInd large
SASE 10 call o f conlac l ope'ilII0'.

GOLDEN SHEARS AWARD
In honor 01 I.... 11183 Golden St>e...
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WAYNE GREEN BOOKS

,
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NOVICE LICENSE STUDY GUIDE
By Timothy ~t . Daniel r\SR K

II~-re i.s tIJ<'~t up-Io-dil te OO\ice tuide .\"lIit. blt'. It i.s complt'lt' ..ith information .bout learninll
\ Iorw cr.ode. has lhe lalest FCC . m aleur regulaliort\ .Dd thr currenl FCC application forms. 11ili
lCUidc is not a ' r.-tionl.""wer memorization COUOle but rat....., it empha.'iireJ the prartical side of gM '
tinll . ham lkerse and puUin2 a station on the ai r . It rt'fIO"Cb what the FCC expects a S",..ire to know
wi thoul pe gc "Iter pezc of dull theory. Tho: most cur rent Information still available a t la't yea r's price.

SG7357 (98 p a Res) $4.95

TIlE SELECTRIC INTERFACE by Ceorge You ng

YUH Ill....! th.. '111aHt)' print lhat a da~ w h,,,,] print... provides but the thoUR"! of buying on.. m akes
~~lIlr wallet wilt . l1x- SELECTRIC ' I IS TF.RFAC E. 1I step-by-step l':Uick- to interfadnj/. an IBM
St-Iuctric 110 Wri t..... to }"OUr microcomputer. " ill jQ:w YOll that (IUalit)' at a frllction of tho- price.
(',"orJolt' '1"00 112, co-author of Kilobaud .\linucompuh .l/ol 1Il1lgazin s ~ar MKiJobaud Kl...ssroom"
....ne.., offers a 10000--rosl. a1tMTlll th.., to bu)in!! 1I~' wOOd print 11Je SELECTRIC I~TERFACE

includes: step-by-sl<'P instructions. tips on purchasinlf. wnI Wkdric', information OIl ~·ariousSelu;tJ ic
mod,,",s. indudinllthe T.40. 29110. and Dura 1041, drhw ..:ofh<.are for 7.80, 806O,.Dd 6502 mip". tips
on i nt~-rfaci nl( t~.::hni'lu.".. With TlJe SELEC'TRlC ItIo'Tt:RFAC E and some backltJUUDd inclretronics.
you can ha,c a hillh''luali ty, low_cal , l" th-r'( IUal ity printer . P"lal, not lrcludcd.

r.! BII:73'18 (12!) plllo:<-~). ••••••• ••• ••••••••••• . •••••• •• • • ••••••• • .••••••• .• . . .••••• . $12.97

•--

BK1383 (132 pages)••.. . . • . . . . . . ••••• , , , , , , ••••• , • • ••••••••• , • , • •..••• • • '8.95

TIlE NEW \ VEATIIER SATELLITE HANDBOOK by 0,. Rolph E. T...... WllBDQT
H~ Is the CQfIIp!etely updated aDd revised edition of tJw best-selIinl( WIlll'''" Satftli tt! Handbool<
oontalnlng all the lnfonnatiorl on thr m<J5l sophisticated and effective spacecrafl now in orbit. In.
Ta~art ha'l written thi.s book 10 serve both the experienced amateur satelilte ..nthusia'lt aDd the
newcomer. The book Is an Introduction to satellite watchsng, providing all the Informatlon required 10

construct a complete and hlllhly effective wound station. Not Just Idt-...., but solid hardware dcsiW'S
aDd all the lnstructlon Jlt'C"'!i'.Il ry to operate theequipment are included. For thr thousands of experi
ment,," who are opet".ting stations. the book details all prooo:Iuns """"'-ry to modify their equ.ip
ment for the IlPW seriesof~. Am. teur _ ther ytdlite llC'tivity noprnornls a unlque tftnd of
i1.tE.eslsencom~ng electronks, mett."Ofdogy and astrortauticl;. Jom the~ r-.m watching
the spect.deof earth 8!1 seen from~ on your own moni toring~pment.

KILOBAUD KLASSROOM
by George Young and Peter Stark
Makes learning electronics fun and easy. Flnl publw...d lIS a sen... In Kilobaud M/crQCompuH~, the
book combines the learning of e,oo;ential theory with prllctlca1, hand.-on experienco:. Tbecourse begins
with basic du:boolc projecb and culminah.. in the oonmuctlon of your own programmable
mkr.......mputl."l'. ~ dil"l"Ct lnrtroctional methods of llUtOOn Young 6c Stark make KILOBAUD
KLASSROOM • simple way for you to acquire. ~id background in digital ft 'bonks.

BK7386 (419 pages)..•• • • • • • • • • • • • •••• • • • • • • • • • • • •• • • • • • • • • • • • • • •• • • • • • 114.95

•

~!~ .~

I I I OJ 'GHlV NOVICE
I [ Il [I II Ei "...", LICENSEII ., . ,1 ' ~ --- STUDY

.. 1~J in
J
i ,'I . ~GQD ~~~

J . . J ..& -
I I I ~

•
1111[

FOR TOLL-FREE ORDERING CALL 1-800-258-5473
W AYNE GREEN BOOKS-PETERBOROUGH NIl 03458

1-....)'OUt on:\er.,... orJ*"a'l' plft.-eol paP"'" and mall 10Waynr C_ Boob. Att , su.. hk.boooug!l. SH 030&58. Ilo: ....., 10 Iod..chtd ordrtaiJ,ed
<1'l'di1.,.rd InfonnatloD. (VISIO. IdC or A.\lEX " ''''l*d.)NoC.O.D . """"'" .......,.-t. All ord ...u dd f l .50 for thr fJnt book, paola,.. and handt1ng; f l .OO Mdl
additional booIt ; f IO.OO per boolt forei gn aI. mall . PIt.ase allow 4-8 ......-b aft.. publlntlon for delivery. Qumiono~nK you. onil'tl Plea- .rlte to
CU.IOffil'l" Servlco: a••he above add...... ,

GENERAL L1CE.'iSE STUDY GUIDE
By Ti mothy ~1. Demel r\SRK

This i.s the complete Iluidc to tIJ<' General License. Learmng rather Ihlln nK.'1Tlorizinll is the St'Cn 't . This
is nul a question·.nd-lIll'WCT I(llldl' Ihal willl(lIther dust when the FCC i" ucs a nl'Wtest . I nstead. this
book will be II ht-lpful rl'fcrerK.... ll.uullonl( efter a ham uPllrade<i to General. I ncl udes up-to-date
FCC rules.nd an 1I1'1"ication fonn. Ord" r ~"ot,.. locLoy and talk to the world .

SG 7358 (87 pages) , $6. 95
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Simpson's model 467E DMM

NaflOMl M>CtOl ech 's Apollo JeJO ."ten...

ranges to pfO~rde full aCidC "oila<;le. cur
ren l, and reststarce (inciudlng low-powe,
Ohms) measuremenl capabi lity

Additional featu res inciude 0.1% d C V
accUfacy. h igh·~oltage transient prolec
tion, a doub~ tusing system, and coic-.
cooed tron t·panel g,aphics. Its see is a
oompact:<· . 5,6 '" • 46" and its weIgl'll is
1 'I, IDs.

Fo<I""he< into<matoon,contac t SImpson
Electnc Company. 853 Dundee ........"". E~
gm IL 61J'2O; 1312~7'l261J Reader Sen"ce
~_..

M ,d 'an Elect,onlcs, Inc " has int,OflUCed
a subminialu'e chan nel scanner. It lea·
l u,es lK:hannel capability on ' adios em ·
playi ng crystal h Igh SWllchmg, t&-channel
cacabuuv cn ,ad IOS using ba ttery· l ine bi ·
nary address, and a·cn annei capabil i ty on
,adios using batte,y 0 ' ground sw itch ing
The scaeoer also has a p'ionty Channel
scan capabili ty as well as a l hrl!<l-second
Mid timer. manual ad~ance, and an ad·
JustaDle channel scan "'nglh.

Fo< lurtn...- ,nlormat lOn. conlact Mld,an
Elec/ronics, Inc., 5901 E. Prma 5/ree/. TUC"
son AZ 85712:16fJ:l~ Reader- 5e<
~ice number-.&87

PalOmar Engm'ffllS' P20Q DTMF decoder,

SUBMINIATURE
CHANNel SCANNER

PLUG·IN DTMF DECODER
Pa loma' Englnee's has anllOunced a

new single-d.g1t decode< wh ICh IS avaI l·
able f'" any 01 tl'le 16 OTMF digits,

Replaci ng the I"m's aide, model T2, the
new P200 leatu,es imp'o~ed tempe,al ufe
stabiiity, h igh input impedance 1200,000
Ohmsl . and a ';'.Ampe,e SPOT output re
lay. il operates f rom 12 ~OIlS dc , signa l Ie"·
ers Irom - 25 to + 5 dBm, and ha s a re
sponse time of tOO ms, The d ecOde, piugs
inlO a s tandard octal socket,

F", turt l'le' inf",mallon, contact PalO
ma, Eng,,,,,,,rs. I'JUF W. Mission Ro.td.

Escondido CA 92025: (114~U7-3343.

CluD s tation 0< wo,klng mobile wl tflm
Wa"arapa. NO a5ls a'e requlfed lor Ihe
award: sel'ld your aWllcallon with $2.00
(NZ) 00 an equi~alent Intetnat,onal M oney

Order to .......rds Manaoer. PO eo. 860,
Mas l ef1on. New ZNland. En"ies mus t De
re-cel~ed Delore "''''llUSI 31, 1983. All p'o
Ceeds will go toward t"nd'ng 10' an ope<
atlng room 100 emel{lllncy s' tuat,ons.

SIMPSON'S MODEL 467E
LCD DMM

AZOEN INTRODUCES
NEW PCS-4000

Japan Piazo Com p an y, ltd " and
Amaleu,·Wholesale Electronic s nave an·
nounced lhe" new PCS·4000 z.rneter FM
transcei~er. l ike its predecesso's, th e
PCS·4000 ulllizes ke yboa,d l 'eQuency
conlrol. but m an y new tealUfes ha~e bMIn
added, making tn is a I ruly uniQue .ad iO.

Some 0 1 the leatu.es are ll- MH;z COVll'"

age (142 to t4999!'i MHz), ext'emeIy small

size (2 incheS hlllh by 5'1> inches *ide by
6 '" ,nct>es dee9t two banks 01 "'lIhl

mernor_ wnoeh can "" scanned MPa
,ately 01" togethe<. capabollty '01" up to
erghl nonstanda<d .epeale< splitS. ....d
two priQfity cflanneis. OIhe< teaures In·
cl ude a tu ll t&okay touChtohiO TM pad buIlt
in. multlcolo'ed display lor ea sy lunclion
recognit ion, di sc;f1m inato< scan centll".ng.

repeate' reverse button, and tr l!<ll"acant
SCan mode sei&Ction with auto-resume.

For more In tor mat ion, contact Ama·
te ..,,·WholeSlll1l Electronics. Inc.• 88J 7 S W
129 Terrace. /,j,amr FL 331 76; /303)·233·

363 J. Reade' Se '~,ce numbef 483

An upllatll(l " Va, i lln Uniled Stat" Fr....
Quency Allocation Chart" is now ....,Iable

Ir"" at cna.r{lll hom Varian "'ssoc'ates
Electron Dolr<~ Group. Tile to\,lf -eolOo'
cha" includes .acllo, tele~l siofI. POIBt·to
poIn t. mic,owa~e, satellite communtCII·
hons. and mlillmetll" wa""lrllQuency .110
cations. This IS" by 21" to ldaut wall Chart
tearcree a ledger guide and is both COlo<·
and noe-cecee 10' easy re tereoce.

Frequency allocations f'om 3 kHz to
300 GHz a,e d i" ided into e ight one-orde r
ot·magnitude dIv is ions, These di~isions

are cctoe-cocec to illust f3te t,eQuency
uses 0 1 go~e,nmenl e . cl u si~e. non·go,,
emment oniy. and go~ernment and IlOn·
go"",n ment sha'ed Irequencies l ine cod,
ing is th..... u$lld to< the demarcation at 3t
spectuc hequency cat"l/Ol',es SUCh as
t..ee satellite . 'adlo na~'gatlQfl. I....d m0
bile. broadcashng, and meteorologIcal
satelllt".

FOI ' urt,.. Inlo<ma"on. contacl Va".n
AssOC..I" S, Electron £)oo" te e GrouP Ma' ,
~efr"9. 3Dl/ndust,ial War. 5.Jn carloS CA
!14070. Reader ~,cenumber 488

is placed at the 'ear ot the d iSh, perrflltting
rotalion 01 the leed th ro"!!h 360 deo'ees a t
polarization Dy ,emole contfOl

Fa, mo'e Inlo,malion. contact National
MicrollJCfI. Inc.• PO Dtawer E. Grenada 1./5
38901, Reade, $er; ic e numbe< 481.

ExCtlt't 10< crossband ape,a tion. any
Dan<llmo6e eomblna tion is allowed. Ho w·
ever. only one contact pe, memDer II per·
mi11ed unless "'e membe< 's apera tlng the

UNITEO STATES FREOUENCY
ALLOCATION CHART

S,mpson ElectrIC Company has intro
duced a new handi>Oftabie l CD dlg,tal
multime!ll" , MoOal 467E joins the Somp«ln
I,ne of l CD l\andilOttabie OMMs.

Feal ure-s include peak hold to eapl ......

surge CUtrents 'nd vollages, a conl"'1."Iy
mode to prO~lde instanl " isualtaoo,b'e
CheckS tor shOfts and opens. and true 'ffiS

capabHlly to< more signihcant measu,,,.
ments o f oofloslnusoidal waveroems DYe, a
wide f, equency range. The 467E has <'6

slalion ZL20A, a Vl ope,atoo, tarm'ng
branch me<nbe'. Of mobile s ta tion wl tr"n
Wa"a'a~ are worth 2 poln ls HCh, and
any o the< m....._ IS wort fl 1 po,n l

Utiil;zing IfIde_ing tabs too POSltOOfl .M sell
alognment

The Apollo X10 del'W!fS .to.1 dB gam at
3.95GHz-lls le_tured Iront surfacedltluses

sunIogI'It and reduces sola' healIng at the
local poin\, and the higl'>-Quailty hbe<giass
matll"'al ISi~s to sail. pollutants,
and contamInants thai may be enc0un

tered in coastal and indusl"al a'eas
The cenrer-enoc nted '"Du tt on hOOk"

p",ne let!d provides accurate alignment
w,th tile foc al poinl WIthout the use or
cables and ot he, supponing gear. The l NA
is located al Ihe tocal POlRt while the rotor

stations need 5 POintS. Net conIac ts
count toward the awanl

On VHF, ZL2 stat Ions need t5 po,ntS 10

Quality. Ol ner Zl stahons ha~e to Q8t 7
po,n." aM DX stations must ha~e 3
points . Repea te' OSOs count lo wafll the
awa'd, Dut 'epeate,lhiOt COfttac ts 00 not.

SCam'll 'S as l allows: Golden She."
P,e" ,""t ZL2AHU is wooth 3 potnts: club

APOLLO X10 ANTENNA
Nallonal MlCrotech. Inc., has Just In

l ro<Iuce<l ItS"""" Apollo Xl0 an tenna,
whICh utili;zes a 10.looI. "'llhl 'Mgnellt ,
Ql)mpf~ tlbefolass rellectOf .
The ,elleclOf Pfori<le$ high slr""llUl·lo
_ ghl ratio and sogn,tocanlly reduces 1I>e
ail<! 01 the sh.pping conta'ner. thous pro
~idlng sa~lngS ifl hand ling and Sh'PPlng
costs,

The XIO can be et&Cled easily by two in·
steuers. The indi"idual reneeier seg ments
are interchangeable and f ield·,ep laceable,

NEW PRODUCTS

To De ehg lDIe 100 lhe .wafll Oft HF
Dands, Zl SlatiOftI muSI h."" to points.
VI( stalOOfls musl ha~e 7 poIn ts. and DX

,

Sheep Shearing Contest Irl Ma rch. 1963.
the members ot New ZHlaM's Branch 46
in Wa i,a,apa a <e o lle'ing an awan:l to,
cont,..;ts made lI>at month Wllh the"-_.
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Icom'. IC-290H'r.n.e<nWN.

tCOM'S IC290H
leam nee announced the release 01 a

new 2·meter mult.mode mobile t'ansceover,
the tC290H, teatu rlng a powerlul 2!l-Wa tt
output and a h ighly sunlight·readab le gfeen
,eadout in the same compact pack age as
me IC·290A. Othe, leatures and styling ot
t he tC290H are t he same as the prevIOUs
model-thetC29OA. Theseinctude 5mem
ones lor SIO<1ng you. most _ed lrequen
eee, a call ctlattnel 10 make )'OUf laVOf,le
r'eQuency instanlly ilvailable. s.Jo.Kz FM
tun""i! 0< I-kHl/IlX).H2 lunong on ssa. FMI
US8IlSBICW modes. P'OlI'ammatlle o trsets.
a pr""uy channel that monItorS 2 freQuEi'f>"
e,liS, and scannmg of merTIOfies 01" band

For more infofmation, contac t !com
America. Inc., 2112 11(j,1I Avenue N E. Belle·
vue WA 98l))4

ENCON PHOTOVOLTAIC
PANELS

Erocon. fnc., d,st"Dtl tors of SoIare. plIO

tovoltalC products fOf the M ,dwest. has in
tloduced the new Sola,e. SX sefles o f
semicrystalline cnctovonaic panels, cs
ing sta te-ot-tbe-an lechnology,

Sola'e. sem icrys lallin e ce lls oue
unIque advantages over ea rl ie, technol·
OIly. including 10......,., cost. IncrllllS8(l pack
mg efllclllocy. aM "" gher power output
compared w,th the trad, ttonal round SIn
gle<rystal silicon cells. SernlCrystafhne
cells ."'e made by melhng less· thiln-pure
POIycrystalhne S"lCon. crystalll2,ng It mto
.ftCtanllular '"b"CkS," and trlen sawIng the
b"cks into wafers to make rftCtilngula'
cells, The cost reductions a!forded by the
new process p,omise lo b ring pricesdown
Irom $ tOO pe, Wil li 10 undef $20 per Wa tt
w,l h,n the nf!.t lew yl!ilrs,

Solare. suppphed the pl>otovo'taic
cells IOf the lIoSAT (Unlve,slty ot Surrey.

OSCAA 9 satelhte launched on Octobe< 6.

1961. OSCAA 9's 'ou' solar panels Nch
contilln 408 high-elllClency 2 cm " 2 cm
ceHs. Each j);lnel produces 27 Wans when
' ull y illumin ated. The screre« system is
designed to produce 18 Wa tts peak power
and 8 WaHs ave,age po wer in o,bi t to
charge lhe t 4·vOIt nicad ba ttery.

EI'\C()Il. Inc., assemb les complete pho

tovollaic powe' syslems 'or emergency
and p"mary COrTVTlunlCation applicatoons,
as well as ' esld&ntllli and commercial
packages. Inte.esled amateu.s a.e Invlled
to con tac l Encon, Inc .• 27584 Schoo/c,a //.
Llvon'll M! 4815() Reade' Service numbe'

'"
ICOM'S IC·R70

GENERAL·COVERAGE
RECEIVER

Icom has jusl a.nnounced Its new pro

'eSSiOnil' gene.al-cow-erage ,ftClltvet, l he
ICAro,

It .s a lull generatIOn IIIIWII. and lea·
lu'es more ' unction s tn an o lher lesS s0
ph,stica ted gene'al,coW! rage reCeIVer SOn
th e maeket. Fea l ures inc lude squelch On
sideba nd, adjustabte.width noise blanker,
ad justab le·speed agc, passband tuning
lis standa'd. and adju stable notch lilte. as
standard.

Otner convenIent tea l ures are high·sta
b'hty. synthesiled t un Ing wllh tun,ng
sP"!ds. an opl,onal AMiFM mexkJ. vil,i
able CW-Ililer wid thS. d,al lock, ar'Jd t wo
vlo's WIth dat a t'anster. "" so. the ICAI0
will operate trenscetve wi th the IC720... .
ma~ IIlg an idea l comb,na t ion lor the se ri
ous OXer or CW bull

FO' mo,e in formalion. contact leom
Amer,ca, Inc.. 2112 116111 A.enue NE,
Bellevue WA 98004

POLYPHASER'S IMPULSE
SUPPRESSORS

A new eeoes 0'bulkhead-style impulse
suppressors 'or couial Iig htnin(j protec·
l ion WIIS rec entiy Int roduced by PolyPhas·
er Corporat ion , Tllis new I5-B50 serres can

easi ly replace o ldllt" ."ilap-type arrestOfll
and Clln be mount fKl on up to 11\l" ·thlCk
bul~hea<l panels, TheSe weathefpo-ooted

gas tube prot ftC lors a'e designed for re
pea ters, base slatoons. and TYROs to I
G HI. w,'h typica l (Nl 0 1 dB loss and 1.1·
10-1 vsw•. Their hetty 2().kA mulll,Slr lke
and 5().n anosecond turn-on t ,,,,,, make
prolection aga in st most di rftCt sl " kes
possibie, Th ey come complete w ith
weal ll er washer and slainless steel hard·
ware in bolh N and UHF hllings.'" tower
mounting k it is a lso available

For fu"her in lo,mation. coni act Poly'
Phase, Co,poral,on, 1500 Wes' w",a
Boulllva,a, I( iss,mmee I'L 3214'; (303}
396-1801. Reader Senflce numbe'.t85

DC POWER SUPPLY
Many mob ile opera to,s would ii ke to be

able 10 ope,ate thei, mob ile equipment at
home on ac power mains, Trrpp-Lrte h as
ju st ",nnounced a produc l thai meets Ihat
desir" , a precision reg ul ated dC supply
thai conver1 s 120 V at into 13.8 V ec. For
eoa.m ple , CB ,ad IOS, aut omobi le tape

players, tape 'ecorders. hig t>--po......,., s ter·
eo systems. amat"u. ,adoo equipmenl. lon
ear ampl,hers, and marine- or bu sin" 5
band rac-ce c an now be used at home.

The new jew-cost power supp ly saves
the u ser money , sinclI 'I also elimlnales
the expense ot haVIng 10 buy ac equip.

men t. It teatu 'es a sene-state integraled
circui t 'o r p. ftCise regulation.... bu "t·,n

titte' ensures Iow-noose ope<at iOn. and
CU"enl~lm'tln!l eleClronoc '"l okIllac." IS
prov ided lor automat ic overcurrenl peo
lect,on, Other featu,es inClude a heuy·
dul y power transto'mer fo r complele line
isola tion . a ma ximum ripp le vol tage 0' on
Iy 0.1 vcne from le'o to lull load, an onloll
switch and indicato ' l ight on lhe lac.
p lale, and a UL-li sted ac cord and p lug
(type SPT.2)..

For more informatiOn. wllte Tnpp- L,l e.
500 N Otlean s. Ch"ago IL 6061 0. Reader
$erv-,ce numbel' 484

W9AV MORSE CODE
TRANSLATOR FOR TRS·aO

COLOR COMPUTER
J c, Sp,ott WIlAV announced some time

ago his Morse-co<le programs 'or the TRS
80 Mod IlModlil COfT'1l)U I",s. Now. he haS
announced t he a.aiIaOoI,ly 01 a Morse pr0

g ram in 161\ extended color BaSIC lor the
TAS-«l COlo< compuler . II is be!0l!Y0ld lhat
Itl iS p'ogram '5 the only Morse<:ode pro
gram available tor seodlllO and rftCe,Vlng
Morse Code by way at tM compuler's cas
sette port

WIth 9 programmable memo,ies ct 240
cha,acte,s each and a random-character
" p'actice" mode, the tranSlator prog.arn .~
lOwS you to send aM .ece"re the COOl! by
merely plugging the COfT'1l)Uter cassette
plugs d.rectly inlO lhe t'ilnsmin", .ey j.a<;I<
and lhe .eceiYeI' pI'IorIe jaCk, Morse COOl!

may then be Sl!II t at~s 01 up 1060 words
per mInut e and ' ftCelved at speeds at UP to
:)(l words per mlllul".

For mo,e in formation. w"le Professor J.
C, Spro" W9AV, 5002 SlIeboygan, _201,
Madison WI 5371)5. Aeader Service nurn......

-., ..... -.- -- - ...'" ... "'.."'.... -,"- -",..
~.-

~

I

leom's ICRI0 'ftCe,vt1' r , ipo-Life's ac DO wer suoolr
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I am 1Oo~ lng tor a manua l lo r lh.
Tel<troni. 5240 Ql<:lIloseope and a meIer
movement for . 6 ,n' !'I'IOde'I43 ....a" meler. I
will pay a ny ' &Il1lOOable price and postal/O_

Don Del.l.lng WB.WE
830 Plnec.... . AWl .

B.,;lrord VA 24523

Ca n anyol'\8 h.. lp m.. e limin ate the Chi'p
a nd dri ll in my Hea th HG· IOa vl0 1

Dna Artm.., N9CZJ
see W'-! Eslaf..

G_wood IN tlIl Q

HAM HELP

W91NN ANTENNAS
BOX 393-S MT. PROSPECT. IL 60056

Or. M. R. Klain WA.aUH
201 eest Afbor A....

Pt. Sl lLM;le Fl 33ot52

Arthur LH
Roolil . Bo> 329

Canlr. wllla ND 21817

-MULTI-BAND SLOPERS'
160, 80 , and 40 meters

OutSlltn(l,ng o x pe'form.....,. 0 1 slope rs is well kno wn N_ you can en,
'jo y 2 D' 3 b an d B IG· S IGNA l ,,,pariS! AUlomet i ~ band l wllch,,,g' V" , y
low SWR · Co a . I.."d · 2 k .. powe" Compa c l · G'Du nd 0 ' to .. .. , te .. d
• He ng hom a ny luppo 'f 25 1l.hiOh or h ig he . , Eny to in s ' an • Ve , y
to w p ,ohle . Comple te Ins tr uCfl o ns · Immed ia te s hi pm"n t _Ch.. c k 0 _
3 BAND SLOPER· 160. 80 . & 49 MeIers· 6011.Io nil § 43 ~ Ir t ppd

2 BAND S LOPER· 80' <lOM"te , s · . 11 1. lo ng S 30,00 t'lPpd

3- BAND NQ TRAP DiPOlE, 160 80,&40M ,113 11, lon g S 6!L::'O_trtp~

2- 8ANO NO TRAP DI POLE , 80 .& . OM • 84 U. long S . 9 00 " ' l!!! d

FOR ADON'L INFO on lhase a nd 011>8, unique arl1".-nas: send S ASE

I am IooI<lng lor schematic. to' •
Silt ronlca LA~ b l·bnea,.

I n..ed heip Iroubl..s hooting my Spec·
trcotce d igita l ,ea dout DD-1C. The dis play
has ,quit count ing. a nd I need a schematic
for II .

....
101 BA-RD RNdeor Re<;e."tI On ly__. • . • .• • .•••.•.•.•.•.•.•.•.•.•.•.. 5269 00
III BA-RC RecelY1llCode Con....,. . . . . . . ...................•.....•. 395.00
M 101I ·2 Mors.emal iC Ult ,mat. Keye< • .•. _ •.• _••• _•.•••.•.•.•.•••.•.•. , 35 .00
CK·2 Conillst Met'nOfy K...,.... . ......•.•.•................... , .. 99 ,00
1&OpOle 1« 2M Anl..,n• . . . . . _................................•. ,35 00
~~:~';f~IT;':SON " " " " " " - 35.00

370-1!'> Broad a.nd Dipole Anlllnna 3.5-30 101Hz. 90 It ., 5 KW PEP _S13400
37().10 Panable Window S ill Apartment/MObile-Home Wh ip Anl ""na

COverS 2
b
6, 10. 15, 20, .0 Mele. s p lus 21 MHz , . .. , 39 50

331 A Gn d lp Met e r Solid Slale , Ra nge 2 MHz lh, u 230 MHz. Take s
9V Trans,Slor Bsn e ry , ., . , . , . , . , . , . , . , _ 11 2,00

37. Dum my loa d Wallmeler DC 10300 MHz. l5OQWa!t s Inpul 199 00
375 Coa x S Wi tch . 6 Po siti on Rea' 50·239, , 22 50
376 Coa. Swit ch 5 Pos ilio n Side SO-239 .,., . , 22 ,50
COLLINs/ROCKWEll
55<>-1 VLF P'e selec tor !o r 51S·1 and KWM·380. L1 m lled Supply S375,00
3 128 ·5 S ta tion ConsoleNFO, limited Suppl ~ , 550,00
DRAKE
TR-7A XCVR ,., ,., , ........ . . . . . .. ..... .•. SI .• 39oo
TR-5 XCVR ... . • . . . . . .. .. .. .... . . . . . . . . . . . . . . . .. . .. . . . . .. . . . . . 695 ,00
PS-l PIS 25 Amp , ., " ...... .. . ......•.•.•.• ,.,......... .. ... . .. 269,00
PS-15 PIS 15 Amp12'5 Amp Sulge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . _179.00
RV·15 SynlhesiZed VFO . _ _•.•• . . 269 00
R·7A Rece 0-30 MHz Dig 'la l. . . . . . . . 1,399,QC.co.
1C-72OA XCVR , . . _. _. -. SI. " 0 .00
1C-1JO XCVR . . , ,.,.,., 890.00
1C-7oWXCVR. . , . . IiI65.oo
1C-2AT Hand He ld wmp 2M. . . . . . . . . .. . ... , .•.... ........ .... , , 235.00
1C-25A 2M Mobda 25W . . . . . .. .. .. .. " 305.00
te--..5A Naw Model.oW-"50 MHz Mobile . l OW. FM ,....... . c eu
tC·2'9OH Ne.. Model All-Mode 2M FM/US MSBICW 25 Wa ll,

Ea s y.To-Raa d Green l EO Read .()ul, Scans . . . . . . . <lI89oo
tC-R70 New Model Pfo lets lonal Genera l-Covera llB Receive , .
MI~A({EBea ul ,lu l Fealures 685 ,00

B·23 2M 2130W Am pllhe, , S78.OO
B·l06 2M IO/BOW Amp lilia r/P,eamp ' , 1501.00
B·l0H; 2M lOJI60W Amplil ie r/Preamp , ,. , 239.00
B·3016 2M 3OJ160W Amp lil ler/Prea mp. . , 199.00
0 ·10 10 .40 1011 00W Ampl ilie r , ., " , 279.00
R(;.l Remote Con t'ol He ad. All Models w/16 It, Ca ble . . 2• .95

We accept MIC, Viu or Checks. Add shipping FOB Otto. N.C. SlYe
money by ordering today at these Low DIscount Prtces, Mallor phone
Bill S lep 704-524-7519.

SLEP ELECTRONICS COMPANY
P.O. BOX 100, HWY, 441, DEPT. 73
OTTO, NORTH CAROLINA 28763-,,,II

Introducing the POWER PACKET"from YoCom

Vo~om
PRODUCTS CORPORATION
65 E Palahne Rd.. Prospecl Height" rl 60070

(312) 4 59--3680

you can talk as long as you wish and the
batteries will be at least as charged as
when you started .
MIC PREAMP - adjustable; ue in your
handheld directly without chang ing its mic
input. Also makes Power Packet compati
ble w ith most standard mobile mics. Op
tional Packet Mic" available.
Sugg8Sted retail $84.95. see your tallOrits
amateur radio dealer.

MOBILE POWER
For Yo u r H.T.

only S2l95ppd

The new MOBILE ENERGI ZER wi ll pro vide
I opefoti ng power f or your H,T. fr om any 12 volt soorce

and c horg e in meeds 0 1 the so me time ! Fe a tur ing
o time -proven re g u lato r circoit enclo sed in a tough.
rU~ged housing that plug s into the cigarette l i9 h t -

9er lock of your cor , it will wo rk with any synt he- ~~

sized. H.T. e xce pt leom , Azden . and Tem p o 5-15 . ~~

Spe Ci fy H.T. mode l when ordering . ..'I
\CONTEMPORARY ELECTRONIC PRODUCTS '

PO 9OX 5~9

MIAM I.Fl 33157 ~ .,1l!A
~) 255-7660

An innovat ive new product tnet you can
combine with your VoCom Power Ampli
fier to obtain tne functions of the famous
VoCom Power Pocket" using any hand
held radio,
AF POWER - 2 to 3 watts of road-noise
overcoming audio to your vehicle speaker
or to extemat Packet Speaker" (optional).
EASY HOOK-UP - Packet Bracket:- at
bottom of Power Packet. provides place to
clip almost any make or model handheld.
Connects to handheld through pin jacks.
Hooded light on Power Packet illuminates
portable's front panel .

CHARGE POWER - 35 mA charge on re
ceive, 400 mA whBn m ic is keyed. Unless
your handheld draws more than 400 rnA,

612-636-9469

I "_1 )154'

Data lervlc8 Company
..~ 3110 Evelyn St reet

Ro seville. MN • 5511 3

2 GHz MIcrowave Recelvq Systems
Th e ne w M icro -Syst em featu re s a mach ined 18 "
parabolic reflect o r lor maximum efficiency . a l inear
feed-poin t oown converter w ith ce ramic h ig h pe rfor
mance RF preamplifier t ransistor, a variable 12 to 18 volt
regu lated power supp ly and 50' o f 75J1 coaxial down
lead . including a 3' jumper and matching fransformer.
The Micro-System inc ludes a full 6 month warranty.
Micro-System (MS-021) .. , _ ' 159"
Micro-Syst em (MS-578) ' 169"
Micro-System (M5-645) ""." ' 179"
Shipping & Hand ling: USA '4" AK, HI & PR ' 10'"

..........................................................................-....:
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NEW!
CATALOG OF

HARD· YO-AND

PRECISION TOOLS

-

Also c o n ta in s test equipment
plus wide selection of

tool kits and c a s e s

Jvn~..n ·~ n ....' calalog i~ jam.packl"d " '; Ih
"'UfO' ,han 2000 qualily i ...m .. , Your singl..
,""u,u' for h..rd · lo· lind p•..,i ..i<>n 1001.. a nd
' 001 kif.. u~ by t'lN::lronic '"'hnicia .....
loCi.."li .., ,,, ..ng; ......... . i ....trum ' ""·ch,,n-
i<-... "" "Iooh. laboralo.in and 9 'Pfn m" " .
" !I"'n cin. SnKl f.... your Ir IPf' copy loday~

Microwave
Field Disturbance

Motion Detector Kit
" Range 100' unobstructed
• Safe low power 10mW output
e Detects motion from 0.1 to

20 MPH
Unllk" utlru.onlc motion delectors. the Miclowue
Fjeld DI, turbance MoUon DetectOl, can Bee tnru nee
m"talilc walls. Output Is N.O. 0< N,C. lelay ecotecte
which can opelale al" lms, lights, 01 elect ric dOOlS.
Output can be proglammed trom seconds to haulS
and will r!l'Set autom.tic.lly.
Kit cont.in, : 10.525 GHl tranaceMl"module,10 db
dleca"t hom antenna. all components, PC board,.nd
lnatructlons. Aflqui'" 1().1. VDC. 70mA "tandby ,
110m.... activated.

Model MT2 $89.95 PPD in U.S.
COD add $2. N.J. residents add
5% sales tax.

MicroTek ~ (2011548-4321
35 Wesi Francis St., ... t96

Iselin, New Jersey 08830

TlME·DUAL TONE DECODER $15
The LJM2RK d ecoder ki t eoftyeru your ree
IYer into a speeial feef'iver o r eon Uol. Wben
user-seltrewd tim ....t o ne eombination is rec-

eived, the o u tput provides a relay eon trol for
aetiva tinl. spe.akel'$ o r o the r d evices.

INP UT : Audio trom transceiyer, scanner, e tc.
O UTPUT : SPST (N.O .) relay.

FEATUR ES : Sinde o r dual tones adju"table
over the T IT ranle. Ad justab le time dela y e
Relay outputeManuai or auto re let. Sind "
t one O N latchlnlt with different sinde t one
reset OFFeOperatea o n 1 2V D C»ln t e rfacl n lt
o f multiple boards for multi-diltit sequ en tia l
activation and "'set.

APPLICATIONS : Call-up System . Re pe.ter
or co m mercial controls . Etc. li m it ed o nly t o
your Im ac!natlon . Write for in fo rmatio n o n
the LJM2RK for YO\lr a pplication,

LJM2 R K decoder kit includea all component,
relay. and P.C, BoaI'd ... S15 plus S1.~ ship

LJM2RC enclosure ki t includ es molded case.
.peaker. input eable..... S5 plus S1. 5O ship.

THE METH E NY COR PO R ATION
204 SunriK Drive. Ma dison. IN 472 50 ... lO5

See Produt':l Re Y'i. w J.n. 1983 1..ue o f 73

SU.95 ••

VANGUARD LABS - '"
186-23 Jamalc. Ave~ Hom.. NY 11&23

P"-: (212) .....2720

_ CMrs 100 10 18!l MHZ I"1 kHz steps wltll thumb·
wt1eeI dial - Accuracy 1 pan per 10 million at anire
queeces - Internal FM adjustable lrom 0 to 100 kHz
at a 1 kHz rate - SpUfS and 00l5e at leasl 60 dB be
low carrll!f - AF output adjustable trom 5-500 mV at
SO ohms - Operates on 12 Vdc @ 112 Amp - Avad
able lor Immediate delivery - SJ.49 95 plus shipPIng
- Add-on Accessories available to ex/e nd treq.
range, add infin ite rescuncn, voice and SUb-audible
tones, AM , precision 120 dB cali brated anenuator
- Call JOI oenns - Dealers wanted world wide

"KEEP IN TUNE
WITH THE WORLD"

- -TECHNICAL ASSISTANCE BY F.C.C.
LICENSED TECHNICIANS:

...1<11
· aIlV" r<.ms
· mocIlIleatloM
. lnsta ll. tlOn of custom cin:ui1s

1232$ Madonna 0.. lansing, MlchlV'" &all17
(517) &27.26S0 .. 627·2879 ,..159

.OSK teytng
·YOX
•"- supplles_llOlef'loo Wt""P alive]

•...u sboYe circulI. I.. .ali<! II. t" aqulpmMll

m.nulac1~by

· ·PRODUCTS AVAILABLE:

MODEL
SG1000
SJ.49.95,..,. .t",••

.. ,. .. ..~ ..
SYNTHESIZED

SIGNAL GENERATOR

.'0£ III".

REMOTE 40 CHA NN EL C.B .
","molU n. .........' . , I, . .... S!w•• ,..
~'nhC e."".•t><l conltoo moe "'01.ftC' '''''''''
Sold IS 'S

1·11 pcl $7.50 ••.
10-49 pcl 11.50 ••.

(Whole Q.....nl ••_ lUll

C.B. BARGAIN
C 9 t>Q"dS m,n'fllI 0.'" 0' o..maO'""
Ca" M u.~ 1o' so . '" 0"'1. Buy~,~,,, . "

$3.50.a
Ord~' , ~ I ,,,m " I I O ~ I>, ~ . se "dd 5~ 00 to'
51 '" ... UPS COO" acce nied tor o' de'.
10lah~g .~ 00 0' mo,~ f lo"" . ,es,"enTs
"dd ~ 'I. $il'es I .. M ,n ,m ~m O'de, 5 1 ~ 00

F o,~,g~ O,<)e,' US luM. O~ IV .dd 2'0 '~ 10'
S,H MASTER C/l RO "~d '0'15"," "cce pted

Surplus Electronics Corp.
7290t NW !>loth SI.
Miami Fl33166 ... 69
PH ' 305-887.&228

C.B. SPECIAL
(Repeat o f a sell oul)
CONVERT THESE TO

10 METER FM
....... 1"l ¥_G••n 40 t n,,,,,,,! P""le<l coreu.(
bO."h nHmt>!y 4SQuaICn pol ""u"'''
cOn lfOl and c l'l,nne ' , .. ,'en n OI , r>c; I~1

Bo"OS solCl as oS O,mensoon 6- ~6

COLLINS RECEIVER
R-388/COLlINS 51J3 RECEIVER • O.~30 ,5

MtIlAM<;W lit JOtJinls,

J
1 MhZ per tlallll Band
wid1h 02·6 l( hl . 500
Khz If ~sltlp crystll
select'vify, " 5" meter.
and 100 Kill caliblallOll

pants aeqoees 115/230 VAC 60 Hz; tO lllxl9lc 13",
56 Ibs sn usec-reperaore: 5925. $265.
Checked: 5 496. $330. Manllal , parnatreorc: $10.

RF TUNER
Flam400wan tlansmit1er:
has Jenrnngs UCSXF·
1roo z.s KV vacuum
yanable capacl\OI and
0.~50 uHvanal* rtJboo
lrO.dof . 5eIeclabie 50
otm or whip antenna Ioall and turns
counte/S 24 VOC l eQUlIW tor capao1Of and onduc1Df
driveS: schemalic lfICIuded. 13'/utOV..5v. - , 2. Ils.
sh . AF I200/ GRC t• . usell-excellenl $195.

""cn fOB lima D • VISA. MASTERCAIlO Accepted
Allow IOf Sh,pplng • Write for Our FIlH CATALOG

AddlliS Dept 73 • PIlolle (191227-6573

FAIR RADIO SALES .... n
101 6 I , fU I U 'a· 1 0. 11 05 · l iM A OHIO ' . Slo t

QUALITY MICROWAVE TV SYSTEMS

nmllla Inu"
only 12.50

"0
OUR 16TH YEARI

AMATEUR TELEVISION
MAGAZINE ~ '"

PublJ.lled 72 ' im•• peryHrby M,I<" Stomt WBlJQCD
P,O, Box 11, ce...d""'. 10.... 62255 0406

.....~ .....~ Aimoail Aimoail
U,SJCanada U _.. ..-

1lI".1eo '- <- '-., - 5 10.00 5 1300 "'H" 5 23.00,-, 5 20.00 52600 5 .-0 00 5~ 00,- "'00 5 50 00 5 78 00 590 00,-, "'00 5 7. 00 5118.00 513;1 00
A TY·$S TY·FAX·RTTv·S.I"IM".·EME
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PACKET RADIO
TREASURE TROVE

~us~...... ' n_COOIT.....-tG,
• :!WrrPl ItO, o-.llOO IiDO""'"
__ mclylOjl<l_~ ' ~ ~'

• -.. CPU BOARD, tor _ 2/0lIo _ "'
......011, 825' Pmgo . .. _ ~ __
(lJS,t,A Tl. 82S:J T""'" Pf<q.",-_ ..-... T_, ll228
s.,..,.~'3-_ _ 0.-, 2S6 byToo; RoW. 211 _
..- lCt., ..... """" IC . 1 5 • HI'

• ENClDSED POWERSUPPO.f: _ _ coni "..."", . sv
,,, 2 .~ , • •;?V (" J5O<no, - sv ", 2SOml1. "' ....2_...'''''
__ tor~y 3, • • 8'

• OOCUUENTAT\ONPACKAOE, -""OS_AT............... 0._ ....... ..........
• """sc., 2O K..,.~ &F_~. •60V1F_

..... DooP-Y. """J sm". er.oo Co«I _, SpoNke< OI'I:!
~

..-__ ."." .. 000<l -""'q "", ' ,

..~..-""'.. or . ..... Ea:ft._.....
___..... ,•• l6VO~"_ You'd_II>""" II;Il "' ~ '"
.....:t., SURFACE uPS -eu.ll.D &56
DOC\,NElfU11ON PAClUlDoE se.
EUCTll!O\IAUlf. _1lIIAI.
~o _'.....

, ---..-..- ....... • ----- , ..- .""

GO MOBILE WITH YOUR H.T.!
Modell_Ieam IC 2A1T. Etc.
Model K·' lor TA·2SOO
_ , lid . , on bottom 0 1 rad io

I. KI - -_.._._...._..-
Gu.,.nl_1

;-dt-
MO<MI K_TR·24Oll;

f.\
po ....ed lIoN b.ltt..., plug

Model N_FT·2OllA
Model T- Simp. mod lor TIIITlPO

K• NOW FOR FT-2OllA 'TA-2S00
N. s .
T

"

Model Y-FT·2D1A.
_ tilt InlO b.llla,., conop.........1

f,ir1
• A unlq... b.l1I..., Mimin. I", ·
HANDUEK Regulator allow,
eontl,n t hAd·held op8r1Il ion
Irom a ula DC or b. se s u pply

~
w ith " nlud d roi n a nd
WITHOUT RADIO MOOIFICA·
TlON ! S2US PPO In USA. CA
.od n so Sa... Ta..

~ ""
HANOI·nll

P.O. 1I0X nos. LA PUENTE. CA Ill"

514995

$ 59 95

16495

(8 1
c J

C.O.Do'.
SPECIAL QUANTITY
PRICING
Dealer1l Wanled

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA 95841
191 6) 486-9071 -,,,

FT·201R BATTERY SAVER KIT
MODEL BS-1 $14.95

YAESU FT·207R OWNERS
AUTO SCAN MODULE AND BATTERY

S AVER KIT

15 minu tes to rn
stall ; scan restarts
when earner drops
ott . busy swi tch
controls automatic
scan on -ott : In 
cruces module and
instructions

Model A$.1 . $25.00

Complete System (as pictured)
Down Converter Probe Style

(Assembled and Tested )
Power Supply (12V to 16V DC·)

(Assembled and Tested )

1 YEAR WARRANTY
PARTS C LABOR

:ez
:>

8
U>
Q

'":>
~

o

~0
W ' NOmo<e dead beuenes dueto memory back·
t:
'" uEt '30% less powe, drain when squelched

'Simple to Install; Sle p·by·step insl.ucl'OIl8
a nd pa.h ,neluded

•• rn A memory backup reduced to 500 l.A
°a5 rnA .eee, ..e, drain reduced 10 30 rnA
'Improved .ud.o hdeh ly a nd loudness

ENGINEERING CONSULTING
P.O. S01C 3966 .... -oc

AHA HElM, CALIFORNIA 92803

RELIABLE MICROWAVE TV ANTENNAS

2.1 10 2.6 GHz Frequency Range

34db System Gain (or Greaterl

FREE TRIAL
YA ESU
HEATH
DRAK E
COLLI NS
KENWO O D

tHE »1"tJ,.( INf()Hl • IW<TDHl FQlIl'UIII "
n-£I~ WOI •~ rolIl'UJI4 "
IIISIC • I'I;lII( £UCTlIOOlIC """-UII ,.."......_--_..._ _.._ .

1I1O-l"'" ..

~TE~ ~IB ~. ""'T~ . • • •• •• •••• •••• •'l~ . "
ItECOIUI C'I..l.II ON . _ , CiTY. lTllTI . CllIlTIlCT I .
!lATE. TIl" . ~. 0" £IIOl l:OfTPCT. :It COfTIICTI
l'[II n u . ........1"I TD M..IQIElII7 ~1l.6. ItEWlltEi
• "INI ...., 17 • 11191TltM'll 1VOlY. nID: C"",
CMS[TI( !lPf'\.IEJ 'Olt DlIT• • Olt _ »1. _ 10"
IIt!II STOJI( 12'111 conl'lCl't ()l f1iIlJ Ii »1 • •

IU. "'" ' is _ llJIIU ON D1SlC..... 11...

'o'I!!O I" I. lI£S llIOOlI iIllIO Ill. wE _ I'OITI'O(.
SO<II QIISOO. D€tX e- IOCY 0ltI0 TO '

R U S S a O F T WFlR E LTD.
~.O... '1'1 ~Sl fTllTl l)O

(H.l CW: . ..... 23m
...> .2 l-:", l~

I'lI"'lFlTEUR RFlD I O
SO~TI..I FlRE

FOR V IC

rwlt:l .. II.Ol Fe- \OOA 10£\1.
TlCI H ' 4 0" • 1 110..£ C ill.

. _ lIu a DI6I11l OINT$ "'4',OIU ~ TlIE" IE...... 10111
CIl.ll ll'i oWl _ IIMllHIUS IlCEI1E1S IlI1Il i:IlIISl'llTllS.
~ 1£11>( llJI LU 11'*'S lil.III ~ II) Ill. II(.,U r.1 lG"'
IliII lIEFEAT SO ITOO . fllJl au Mol. 100 III _In II l'I lIS.
lllt" II~•• In' Otl( I i In' 1l!I'. ~ml (.-sf. l~ 1lAU•..-, , _, . _, .. _ ,_ ,,, - _, _os__ ,... __ . ,,_ '.oo.L-<" ..-,.. ,.,.
.."".. .-Q 'OS. _co . , ,., ..• _. -..,, • - .,,, "" t<... , .
" - ",,_ Ji ' <,oo ,.....""., _ ' ,,_ "". _-.-••• ~.00

l" " !t" 'l tT'"' 'SS'"I' I" .,.. ,.' Ol. 'ooI! I , •• it I . Ill.' . ~ , ' .......m , n ... I l lG.(Iij
ISSlO I582ll TS'IIXl IW» _ WI9 fum fUOI fll6l
nll lB' "'10' , " • '''0.'' 1111.00

' ISS SI ''' ' ' Q!M ' ' ' I'' 'll~ ,u · R.. ,<om fllJJJ ..",,,,,
' fllOO 'f f~OO l~ ' f l l6C I SID 'HW1OO- l01 ' Sl IOO-I02
' $Im - lOl ' Hil l;110 __ h ...h __ m ,,, ...... ' "'0. u 11l\, OO

TOll '0' FJ21l11!1 . t1I "' "L. f1111 1\100. I DIG.... 11\ ,00
SDlD U,S. rAsl1I ERl (it( Cl Of: ~ , Q .. 10 MI POEI !-AU.•"" ...
" '"'" 001 ' . .. . .. , ' • • " . ... , • " "Ob 00••,. , • •,...",.... ,,, " __ '>D" " 10' "",.--.", ... , . .... .. _ .......

GRANO SYSTEMS
r.o. Bw 2111 10112..,.. A"I:._OJ,
llJ,11l. ' .\SIl . ~'I,e

u_s. . ~'" ..,., ~1II 0';<1 (M.lIlIl W'lO/ft

_ COllE MOlt ,. . "
Bl 'o'U YW /1Il'CtICl IIt!II TErn YW F_ ,.21 _ .
Wl l11 TO'TIU.'o' /II'tIlD< 'llI[ a h UCTEIl roJl( 0II0.f'S.

THE
BEST PLACE
To Look For
New & Used
Equipment

Buy-Sell-Trade ~""';::;§':d.
Our 4th rear

NUTS & VOLTS
MAGAZINE

PO BOX I I I I -G · PLACENTIA. CA 92670
(714) 632·7721 .. 131

JOIN THOUSANOS OF READERS
NATIONW IDE. EVERY MONTH

U.S.A. SUBSCRIPTIONS
s 7.00 . I YR. lRD CLASS HAIL
$12.50 - I YR. 1ST CLASS MAIL
$25.00 • LIFETIME · 3RD CLASS

~/i.( ' With Free Classified Ad 1=
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rl CB TO TEN METER.....,
CONVERSION KITS

fO METER FM- Umiterdiscrimi·
nator board with specific tnstruc
trons to fit over BO diflerent AM &
sse chassis
SSB·AM KITS-Now In stock
kits for most CB models-23 or 40
channels
NEW & USED-FM- SSB- AM
converted C.S:s in stock
ANEXTER MARK ANTENNAS
-You saw them at Dayton. Now in
stock the HW-3 three band helewhip
that covers 10-15- 20 meters with
no tra.QS
FREE CATALOG - Write or call
today INDEPENDENT

CRYSTAt SUPPLY COMPANY

141 Rl. 6A, Box 183

SandwIch, Ma. Q256J.0183 I---...JII
16Jn 666--4302

FREE! FREE! FREE! FREE! FREE_.......
- II:...



CLOCK KITS ~
'''''' oICl I• ..,.;' he.. _ft.Che< 7.0 00 Sold to D.'•.
.. _ oI .... lI _,_~_....

Try your hand at bUIldIng the ' m psl 100k,ng eioce on ' h e
markel lis sa' ,n 11'"Sn anod,Zed alu m onu m case lOOkS great
anyw here. wh Ile s, ~ 4" LE O d '9 " S p rovide a h'9h'y readable
cnsctev Th,s ,s a complete k't. no extras n eeded and " onl y
takes ' -2 hour s to assemble vour enoree 0 ' case COlors
silver. gol d . b lack (specdy )
Clock Ill' . 12/24 hour. DC -S S24.95
Clock w llh 10 m in 10 nrner 12/24 hour. DC -tO $29.95
A larm Clock. 12 hour on ly . OC -8 $29.95
12V DC ca r ClOC k . DC-7 529.95

For w,red and restec clocks a d d S I D 00 10 k ,t pnc e
SPEC IFY 12 0R 24 HO UR FOR MAT

s.- SIorurh
'" .u~r , 'vl!' amJll"
"lOr "" He n ,11 POCk u p .
p", drop.' 15 'eel' Grl!'aI
'0 ' mon~OIln9 batly '
room Of. S ge"",a l pu,·
POse amphl,p, FlJll 2 W
rm. O\,Jlpul . runs on 6 10
15 _ . UoPS 8-.'" Ohm

-~~ • • BN-9

" "

LItd Blink , lin
'" lI' e al aUIOnl ,on g"'
Ie' wh ,c n alle rnal e lV
nunn 2 jumbO LEOs
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FAC IT loS55 SERIAL PACE PRINTER

The Fac i t lo SSS a lphanumerical se r i a l print e r is compl e t e . Equ i pped with RS2 32C In t erf ace .
print ing mechanism . cont rol elect ronics . d r ive electronics . power s upply and cha rac t er genera
t or . The ada ptation elec t ronics can be .ed if i ed i n four ve rs ions:8 i t -pa ra l lel da t a trana fer.
CCITT ( EIA . RS 232C) fo r b it-se r ial data transfer and the current loop (TTY) in terface a lao for
bit ae r i al da ta trans fer . The Facit lo 5SS pr ints on ordinary pape r and ia ad j ustable f or dif
f e r en t paper widths IlI\d forma t s. 9 .S" paper widt h with 66 11ne s per page or DIN Alo with 70
lines per page.

2 . 54mmll / l0" 80ch/line
1. 55mm/ 0. 06" l l2ch/l ine
ECMA-6 7- bi t coded char. set
63 Char. va r ioYa nat i onal
ve rs ions.
Sprocke t feed .

Char . Code
Char . Se t

SPEC IF ICATIONS

Char . s pac rn gup t o 60ch.a.
Inc r emen t a l.
80 a l t . 132.
7 X S dot .a t r i x.
2 .7_11/8"
1.3_/0 .05" 132ch/l ine
2. 1_10.083" 80ch/ line

Print speed
PrintIng mode
Max . , of chlUne
Katrh:
Char . S i~e He i gh t
Cha r . Sh e Wid t h

THESE UNI TS WERE PULLED OUT OF SERV I CE IN GOOD WORK ING CONDITION. WE CHECK EACH UNIT ON A
RAD I O SHACK TRS-80 COLOR COMP UTER.

Pr inter with l inecord , box o f
paper . inter- connect cable f or
TRS-80 COLOR COMP UTER.

$1 49 . 99

•
PRINTER ON LY $129.99

=
GENEVA CALCtJLATOR WATCH

Th ia a t t r ac t ive wat ch has t he fo l lowing ~eG :

Normal Time Se t t i ng .
Calenda r Se t ting .
Daily Alarm Time Se t ting .
Week ly Alarm Time Se t ting .
Chronograph ,
Calcu la tor.

Feat ured in Black Plastic $24.99 or Fea tured in Stainless Steel S29.99

Si LICON DIODES FEED THRU SOLDER RF CAP ACTORS

MR7S1 toovae 6AlApa 10/$5.00 100 / $ 38. 00 470pf +- 201
MRSIO 10000dc ""eo 10/$3.75 100 / S24. OO
HEPI70 10000dc 2A.ps 20/$2.00 lOO/S15.00 5/SI.00 or l00/SI5.00 .,
11'3209 l00vdc I .".,.ps $2 .00 10/ SI5.00 1000/SIOO.OO
BYX21!2oo 200vdc 25A11ps S2.00 10/ SIS.OO
IN2 138A 600vdc 60Amps S5.00 10/ S40 .OO l 000pf / . OOluf +-10%
DS8S-04C 400vdc 80Amps $10 .00 10/ $80 .00
11' 3269 600vdc 160Amps $15.00 10/SI 20.00 4/SI .00 or 100/$ 20 .00 .,
275241 300vdc 250Amps S20.00 10/ S175.00 1000/S150. 00
7- 5754 aoo-ae 400Amps S30.00 10/S250 .00
RCo- I5 15KVOC ' ''''''. $3.00 101 $20.00 E PROMSSKFR20K 20KVDC '''''''. $4 .00 101 $30.00
IN4148 lignal 30/$1.00 1001 $].00 2708 1024xl $2.00 each

FAI RCHI LD 4116 16K DYNAM IC RAMS 200ns . Part , 16K75 2716 2048x8 $4.00 u,h

25 For $25 .00 or 100 For $90 .00 or 1000 For $750. 00 27LJ2 /25L] 2 $10 .00 each

HEWLETT PACKARD MICROWAVE OIOOES

IN5711 (5082-2800) Schottky Barrier Diodes $1.00 ., 10 .., s 8.50
11'5712 (5082- 2810) •• .. .. $1.50 10 .., $10 .00.,
IN626] (HSCH-IOOl) .. .. .. $ ." 10 .., $ 5.00.,
5082-2835 .. .. " $1. 50 10 .., $10 .00.,
5082- 2805 Quad Matche d .. .. " per set $5. 00 10 .., $40.00.,

Toll Free Number
800-528-0180 ~c;g z electrorucll
(For orde<o only) - \..;

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"MIXERS"
WATKINS JOHNSON WJ-M6 Oouble Bal anced Mi xer
La and RF 0.2 to 300MHz IF OC to 300MH z
Convers ion Loss (SSB) 6. 5dB Max. 1 to 50MHz

B.5dB Max.. 2 to 300MH z
Noi se Fi gure (SSB) s ame as above

B. 5dB Max. 50 to 300MH z
Conve rs i on Comp res s i on . 3dB Typ.

$21. 00

WITH OATA SHEET

NEC (NIPPON ELECTRIC CO. LTD.
NF Min F=2GHz dB 2.4 Typ.

F=3GHz dB 3.4 Typ.
F=4GHz dB 4. 3 Ty p.

MAG F=2GHz
F=3GHz
r =4GHz

dB 12 Typ.
dB 9 Typ.
dB 6.5 Typ .

$5 .30

Ft Gain Bandwidth Product at Vce=8v . Ic=l Oma. GHz 4 Min. 6 Typ.
Vc bo 25v Vceo 11 v Vebo 3v Ie 5Oma . Pt . 250mw

1JNEl.O) RF Power and Linear AlIplifier Capacitors
These are the ferrous capacitors used by all the RF Power and Linear AnqJlifier
manufacturers . and described in the RF Data Book.

5pf lOpf Igpf 30pf 43pf 100pf 200pf 1 to lOpes . $1.00 ea
5.1pf 12pf 22pf 32pf 51pf llOpf 220pf 11 to 50pes . S . 90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pes . S . 80 ea
7pf 14pf 27pf 34pf 80pf 130pf 5f)()pf
8.2pf 15pf 27 .5pf 40pf 82pf 140pf 1000pf

NIP PON ELECTRIC COMPANY TUNNEL DI ODES $7. 50MODE L IS2 I99 IS2200
Peak Pt. Current rna. Ip gin; n. l OTyp. llmax . 9mi n. l OTyp. I lmax.
Val ley Pt. Current rna. Iv 1. 2Typ. 1. 5max . 1. 2Typ. 1. 5max.
Peak Pt . Voltage my. Vp 95Typ . 120max . 75Typ . 90max.
Proj ected Peak Pt. Voltage my. Vpp Vf=Ip 48Omi n. 550Typ. 630ma x. 440min . 520Typ. 600max.
Series Res. Ohms rS 2.5Typ . 4max. 2Typ. 3max.
Terminal Cap . pf. Ct 1. 7Typ . 2max. 5Typ . 8max.
Valley Pt . Voltage mv. VV 370Typ. 350Typ .

FAIRCHILD I DUMONT Osc i lloscope Probes Model 4290B
Input Impedan ce 10 meg. , Inpu t Capac i ty 6.5 to 12pf .• Div is ion Ration (Vo lts/Di v Factor)
10:1, Cabl e Length 4Ft. • Frequency Range Over IOOMHz .
These Probes will work on all Tekt ron ix . Hewlett Packard . and other Osci l loscopes .

PRI CE $4 5. 00

MOTOROLA RF DATA BOOK

listsal 1 Motorola RF Transistors I RF Power Amplifi ers. Varactor Di odes and mu ch mu ch
more .
PRICE $7.50

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS, MICROWAVE DIODES
PART PR I CE PART PRICE PART PR I CE
1521 99 $ 7.50 2N6083 $ 13.25 CA26 12 (TRW) $ 25 .00
152200 7.50 2Nb084 15. 00 CA2674 (TRW) 25.00
2N 156 1 25.00 2N6094 I M9622 11 .00 CA288 1-1(TRW) 25 .00
2N1562 25 .00 2N6095 / M9623 12 . 00 CA4 10 1 (TRW) 25.00
2N28 S7 1. 55 2N6096 / M9624 15 . 50 CA42D I (TRW) 2·5 .00
2N2857JAN 2.55 2N6097 17. 2 5 CA4 600 ( T RW) 25. 00
2N2876 11. 00 I Nb lJ6 2 1. 85 CD 1889 20 . 00
2N2947 18.35 2Nb l 66 40 .25 C02545 20.00
2N2948 15.50 2N6l01 50.00 CMDS14AB 20 .00
2N2949 3.90 2N6459 18.00 D4959 10.00
2N2950 4 .60 IN6603 12 . 00 D4987M 20.00
2N 3375 8 .00 2N668Q 80 .00 D5 1470 10.00
2N3553 J. 57 2SC756A 7.50 05506 10 . 00
I N3632 13 . 80 25C781 2. 80 D5827 AM 20 .00
2N38 1B 5 .00 25C I0 18 1. 00 DMDb022 30.00
2N3866 1. 30 25C1042 l2 .00 DMS-lA-2S0 40 .00
2N3924 3 .35 25C1070 2 .50 HEP76 4 .95
2N3927 17 .75 25C I239 2.50 HEP5 3002 11 .30
2N3950 25 .00 25C 1251 12.00 HEP53003 30.00
2N40 72 1. 80 25C 1306 2.90 HEPS300S 10 .00
2N4 12 7 21 .00 25C 1307 5 .50 IIEPS3006 19.90
2N44 27 1. 30 25C17 60 1. 50 HEPS3007 25.00
2N4428 1. 85 25C I970 2 .50 HEP53010 11. 34
2N4957 3 .45 25C2166 5 .50 HTEF2204 H. P . 112 .00
2N4958 2 .90 881087 (M . A. ) 25.00 5082-01 12 H.P. 14 .20
2N4959 2.30 A5Q- I2 20.00 5082-0253 H.P . 10 5 . 00
2N5090 13.90 A28 3B 5 .00 5082-0320 H. P . 58 .00
2N 51 08 4 . 00 ALD4 200N (AVANTE K) 39 5. 00 5082-0386 Ii .P . POR
2N5109 1. 70 AM1 2 3 97. J5 5082-040 1 H. P . POR
2N5 160 3.45 AM688 100 . 00 5082-0438 H.P. POR
2N5177 21 .62 88105B . 52 5082 - 1028 H.P . POR
2N5179 1.00 BD4/4JFBD4 (G . E. ) 10 . 00 5082-2711 H. P . 23 . 15
2N5583 4.00 BFQ85 I. 50 5082-J080 H.P. 2 .00
2N5589 8 .65 8FR90 1. 30 5082-3 188 H. P. 1. 00
2N 5590 10 . J 5 8FR9 1 1. 65 5082-6459 H.P. POR
2N5 591 I J . 80 BFW92 1. 50 5082 - 8323 H. P . POR
2N5635 10 . 95 BFX89 1. 00 35826£ H. P. POR
2N5637 15 . 50 BFY90 1. 00 3583 1£ H.P. 29 .99
2N5641 9 .20 8GY54 25.00 35853£ H.P . 71.50
2N5642 10.95 8GY55 25 .00 35854E H.P. 75 .00
2N564 3 15 .50 BGY74 25 .00 HPA024 1 H.P . 75 .60
2N 564 5 13 .80 BGY75 25. 00 HXTR3 10 1 H.P . 7.00
2N5646 20 . 70 BL I 6 1 10 . 00 HXTR3102 H. P . B. 75
2N569 1 18 .00 8l X67 11.00 HXTR6101!2N66 17 H. P. 55 . 00
2N5764 27 .00 8LY568CF 25.00 HXTR6104 H. P. 68.00
2N5836 5 .45 8lY87 13.00 HXTR6 105 H.P. 3 1. 00
2N5842 8 .00 BLY8B 14 .00 HXTR61 06 H. P . 33.00
2N5849 20.00 BlY89 15 .00 Q5CH1 995 H.P . POR
2N59 13 3 .25 BLY9 0 20 .00 J 02000 TRW 10.00
2N5922 10 . 00 BLY35 1 10 . 00 J0 200 1 TRW 25. 00
2N5923 25 .00 C4005 20. 00 J 04 04 5 TRW 25 . 00
2N594 1 23 .00 CM02 (TRW) 25.00 K3A 10. 00
2N5942 40.00 CA405 (TRW) 25 .00 MA450A 10 . 00
2N5944 9 .20 CA612B (TRW) 25.00 MA4 1487 POR
2N5945 11 . 50 CA2100 (TRW) 25.00 MA41 76 5 POR
2N5946 19 . 00 CA2 113 (TRW) 25 . 00 MA435 89 POR
2N6080 9 .20 CA2200 (TRW) 2 5. 00 MA4 3636 POR
2N608 1 10.35 CA2 2 13 ( TRW) 25 . 00 MA4 7044 POR
2N6082 I I . 50 CA24 1B (TRW) 25. 00 MA4 765 1 25 .50

Toll Free Number PRICES SUBJECT TO CHANGE WITH OUT NOTICE

~~ electr0'UCI800-528-0180
(For orders only)
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GaAs, TUNNEL DIODES, ETC.
PART PRICE PART PRICE PART PRICE
MA47100 s 3.05 MRFS03 s 6. 00 PT41B6B $ POR
MA47202 30.80 MRFS04 7.00 PT4209 POR
MA4 7771 POR MRFS09 5.00 PT4209C POR
MA4 7852 POR MRFS ll 8.65 PT4566 POR
MA49558 POR MRF60S 20.00 PT4570 POR
MB4021 POR MRF629 3. 47 PT4571 POR
MBDIO I 1. 00 MRF644 23 .00 PT4571A POR
MOOS !3 POR MRF8 16 15. 00 PT45n POR
MHW1l 71 42.50 MRF823 20 .00 PT4590 POR
MHW 1l82 48 .60 MRF90 1 3.00 PT 4612 POR
MHW4171 49.35 MRFBOO4 2. 10 PT 462 8 POR
MHW4172 51. 90 MS26 1F POR PT4640 POR
MHW4342 68 .75 MT4150 Fa ir . POR pr4642 POR
MLPI02 25 .00 MTS126 Fai r . POR PT5632 POR
MM1500 32.32 MTS48 1 Fair . POR PTS749 POR
MM1550 POR MT5482 Fai r . POR PT6612 roa
MM1552 50.00 MT5483 Fai r . POR PT6626 POR
MM1553 50 .00 MT 5596 Fa i r. POR PT6709 POR
MMl614 10 . 00 MT5764 Fai r . POR PT6720 POR
MM2608 5.00 MT8762 Fa ir . POR pr8S10 paR
MM3375A 11 .50 MVI09 . 77 PT8524 POR
MM4429 10 . 00 MVl401 8 .75 PT86 09 paR
MM8000 1. 15 MV1624 1. 42 PT8 633 POR
MMBOO6 2 .30 MVIB05 15.00 PT8639 POR
M0277L POR MV 1808 10 . 00 PT8659 POR
M0283L POR MV 1817B 10.00 PT8679 POR
M03757 POR MV1863B 10.00 PT8708 POR
MPI02 POR MV1864A 10.00 PT8709 POR
MPN3202 10. 00 MV1864B 10. 00 PT8727 POR
MPN3401 .52 MV I8640 10.00 PT8731 POR
MPN3412 1.00 MV l8680 10 .00 PT8742 POR
MPSU31 1. 01 MV2 101 . 90 pr87S7 POR
MRA2023-1.5 TRW 42.50 MV2 111 . 90 PT9790 41 .70
MRF2 12/208 16. 10 MV 211 5 1. 55 PT31962 paR
MRF223 13. 25 MV2201 .53 PT31963 POR
MRF224 15. 50 MV2203 . 5 3 PT31983 POR
MRF237 3. 15 MV2209 2.00 PTx6680 POR
MRF238 12.65 MV2215 2 .00 RAY-3 24 .99
MRF243 25 .00 MWAII0 7.45 4008 1 POR
MRF245 34 .50 MWA120 7.80 4028 1 POR
MRF247 34.50 MWA130 8 .25 40282 POR
MRF304 43 .45 M\"A21 0 7.80 40290 POR
MRF315 23 .00 MWA220 8 .25 RF110 25. 00
MRF420 20 . 00 MWA230 8.65 SCA3522 POR
MRF42 1 36.80 MWA310 8.25 SCA3523 POR
MRF422 41.40 MWA320 8.65 S01065 POR
MRF427 16. 10 MWA330 9.50 SS43 POR
MRF428 46.00 NEC57835 5.30 TP 1014 POR
MRF450/A 13.80 ON382 5.00 TP1028 POR
MRF453/A 17 .25 PPT515-20-3 POR TRW- 3 POR

MRF454/A 19.90 PRT8637 paR UT0504 Avantek 70.00
MRF455/A 16. 00 PSCQ2- 160 POR UT051 1 Avantek 7,5 .00

MRF458 19.90 PT3190 POR V15 4.00

MRF463 25.00 PT3194 POR V33B 4 .00
MRF472 1. 00 PT3195 POR VI00B 4 .00
MRF475 2.90 PT3537 paR VAB80 1EC 25 .00
MRF477 11. 50 PT4166E POR VAB804EC 25. 00
MRF502 1. 04 PT4176D paR VAS21AN2 Q 25.00

Toll Free Number

~COJt! electr°tVCI800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXIAL RELAY SWI TCHES SPOT

El ec t ron ic Special ty Co. / Raven Electronics
Part' 25N26 Part' SU-O i
26Voc Type N Connec tor , DC t o I GH>; .

FSN 5985-556-9683 $49 .00

","phenol
Par t' 316-10102-8
115VllC Type SSC DC t o 3 GHz.

FXR
Part' 300-11162
120Vac Type SSC DC to 4 GHz.
FSN 5985-543-1225

FX.
Part I 300- 11 173
120Vac Type SSC Same
FSS 5985-S43-18S0

$29.99 $39.99 $39.99

BNC To Banana Plug Coax Cable RG-S8 36 inch o r BNC t o N Coax Cable RG-58 36 inch .

$7. 99 or 2 For $13.9 9 or 10 For $50 .00 $8 .9 9 or 2 For $15. 99 or 10 For $60 .00

SOLID STATE RELAYS

Dighig, Inc . Model ECS-2IS Svdc turn on

PRICE EACH $7.50

NoB Kadel ECTIDB72 5vdc tu rn on

PRICE EACH $S.OO

00 •

..lth
Or 40amps

Heats ink
240vac contac t a t lSamps
IO"x IO"x .124 alu.inum .
sUicon grease.

120vac contac t a t 7amps or 20amps on a
IO"x IO"x .124 aluminum . Heatsink ..Ith
silicon g reese .

240vac contac t 14amps or 40amps on a
10"x IO"x .124 a I .... ln\1lll . Hea tsink ..Uh
s il icon grease.

Svdc turn onGrigsby/Ba r ton Model GB7400

PRICl tAO! $7.50

SOTE : *** Items may be subst ituted with other brand. or equivalen t .ade1 numbers . ***

e1eclroruCli

Toll Fr•• Number
800-528-0180
(For ord.rs only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE HEMORY TELEPHONE WITH 24 NUMBER AUTO DIALll AJl.ON ALPHA RAP ID BONDI NG GLUE

The Recall Phone Telephone employs t he la teat s ta t e of a rt
commun ications t e chnology . It i s a combina tion telephone
and au tomatic dia le r t hat uses premi~quality,solid-.tat.

ci rcuitry to a n Ura high- r e l iab i l i ty per f ormance in personal
or business a pplications. $49 .99

Supe r Glue ICE- 486 h igh s t r engt h
ra pid bond i ng adhesive .Alpha
Cyanoac ryla te .Set-Ti~e 20 t o 40
sec • •O. HI. oz . ( 20gm. )

$2. 00

TOUCH TONE PAD HUSlIMl lJHF/VHF VARACTOR TUNER HODEL UVE1A

Thia pad conta ina al l t he e lect r onic s t o
produce s tandard touch-tone t one s . New
with dua .

Pe r f ect fo r thos e unacr~bler projec ta .
New wtth da ta.

$9.99 or 10/$89.99 $19.99 or 10/$149.99

IHTEGRATeD CIRCUIT. 1 t o 10 llup

HClJ72P
HCIJ58P
HClJ50P
HClJJOAIP
MClJl0P
MC I496P
LM56SN
LMJ8ON14
LM1889N
HES64N
HE561H

Color TV Video Modulator Circuit.
IF AAp .,Li.iter,FH Detector,Audio Driver ,E lectron ic At tenuator.
IF AAplifier
Low Level Video Detector
FM Stereo Demodulator
Balanced Modulator / Demodul a t or
Phase Locked Loop
2Watt Audio Power Amplifie r
TV Video Modulator
Phase Locked Loop
Phase Locked Loop

$ 4.42
'.00
I. 50
1. 50
4.29
I. 50
2 .50
1.56
5.00

iO.OO
10.00

$2.95
4 . 00
I. 25
1. 15
J .30
1. 25
2.00
1. 25
-.oo
8.00
8.00

holiday
Ilreetinfls!

$11.99
$15.99

12vdc a t 2 .5Mp/Hr .
12vdc at 5Amp/Hr.

loll CAD RECHARGEABLE BATTERIES

SUB C Pack of 10 2.5Amp/Hr. $10 .00

FERRA.'1Tl ELECTRONICS AM RADIO RECEIVER K,lDEL ZH414 INTEGRATeD CIRCUIT.
Featurea:

1.2 to 1.6 volt oper ating r ange • •Leas than O.Sma curren t conecepe rcn . ISOKHz to JMIh:
Frequency r ange., Ea ay to assemble ,no a l ignment n~essary. Effec t ive and va r iab l e AGe ac t ion. ,
Wi ll drive an ea r phone d i rec t. Excellent aud i o quali ty . ,Typ ical power gain of 72dB. ,TO-18

acka e . With data . 2. 99 or 10 For $24 . 99

AA Bat tery Pack of 6 Theae are Fac tory
Nev. $5.00

Gatea Recha rgeable Battery Packa

ToU Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
EI MAC TUM: SOCKETS AND CHIMNEYS

$POR
$520.00
260.00

74.00
)6.00

390.00
51.00
73.00
11. 00
60. 00
60.00
66.00
10. 00
66.00
34.00
36.00
71. 00

225.00
225.00
86.00
8b.00

225.00
40.00

22S .00
300.00

57.00
650.00
585.00

Socke t
Socke t For 4CX5000A ,R, J , 4CX10 , 000D, 4CXI5 ,OOOA ,J
Socket For 4- 125A , 2S0A ,4 00A , 400c ,4PR125A, 400A , 4- 500A , S- SOOA
Chi~ey For 4-2S0A, 400A ,400c ,4PR400A
Ch ianey For 3-4002
Socket For 4-10ooA/4P RI000A/B
Socket For 4CX250B, BC ,FG, R, 4CX3.50A,F, FJ
Socke t For 4CX2S0B ,BC, FG , R, 4CX3S0A, F,FJ
Chimney For 4CX2 S0B , BC , FG,R , 4CX)SOA,F ,FJ
Socket For 4CX600J ,JA
Socket For 4CX600J ,JA
Socket For 4CX600J .JA
Chi~ey For 4CX600J ,JA
Socket For 4CX60OJ.JA
Chi~ey For 4CX&OCJ ,JA
Socke t For 4CX600J,JA
Chi~ey For 4CX600J .JA
Socket For 4CX3OOA,Y ,4CXI25C , F
Socket For 4CX300A,Y , 4CXI2SC ,F
Socke t For 4CX)OOA, Y.4 CX I2SC,F
Socket For 4CX300A,Y , 4CXI2SC , F
Socket For 4CXl000A, 4CXISOOB
Chimney For 4CXI OOOA, 4CX 1500B
Socket For 4Cx IOOOA, 4CX I500B
Socket For 4XSOQA
Chimney For 4XSOOA
Socket For SCX3000A
Socket For 4CV8oo0A

SKliO
SK)OOA
SK400
SK406
SK416
SK.5oo
SK600
SK602
SK606
SK607
SK610
SK620
SK626
SK630
SK636B
SK640
SK646
SK700
SK71IA
SK740
SK770
SK800A
SK806
SK8 10
SK900
SK906
SK1420
SKI490

JOHNSON TUBE SOCKLTS AND CHIMNEYS

124- 111 / SK606
122-0275-001
124-0 11 3- 00
124- 116/ SK630A
124-11}-2JSK62OA

Ch imney For 4CX250B, BC, FG,R, 4CX3S0A, F, FJ
Socket For 3-5002 , 4- 12 5A , 250A , 400A, 4- S00A. 5-S00A
Capac itor Ring
Socket For 4CX2S0B , 8C,FG ,R, !4CX3SOA , F,FJ
Socke t For 4CX2SOB,8C , FG ,R , ! 4CX3S0A ,F ,FJ
813 Tube Socket

$ 10 .00
(pair) 15 .00

15.00
55.00
55.00
20.00

------------------------------------------------------------ ------------ TUBE CAPS (Pla te)

CHIP CAPAC ITO RS HR 1, 4 $11.00
.Bpf l Opf IOOpf * 430pf HR2,) ,

" 7 13 .00
l pf 12pf 110pf 470pf HRS, 8 14.00
l. lpf lSpf 120pf SlOpf HR9 17.00
1. 4pf IBpf lJOpf 560pf HUO 20.00
1. Spf 20pf lS0pf 620pf
I.Bpf 22pf 160pf 680pf
2.2pf 24pf IBOpf 820pf
2.7pf 27pf 200pf l 000pf I .OO luf *
3.3pf 33pf 220pf * 1800pf!. OOI8uf
3.6pf 39pf 240pf 2700pf/.OO27 uf
3. 9pf 47pf 27 0pf 1O ,OOOpf/. Olu f
4. 7pf 51pf 300pf 12 ,OOOpf/ .012uf
5.6pf 56pf 330pf 15 ,OOOpf/ .015uf
6.8pf ,"pf 360pf 18 , OOOpf / . 018uf
8.2pf 82pf J90pf

PRICES: 1 to 10 - .99t 101 t o 1000 .'''' • IS A SPEC IAl PRICE: 10 for $7.50
1ltoSO- .90t 1001 &UP .J5( 100 f or $65. 00
51 t o 100 - . SO, 1000 for S350. 00

WATK INS JOH NSON WJ -V907: Voltage Cont ro l l ed Mi crowave Osc i l l a tor $110 . 00

Frequency r ange 3. 6 t o 4 . 2GHz, Power ouput , Min . I OdBm t ypi cal , BdBm Guaranteed .
Spur ious out put suppress ion Harmonic (nfo) , min . 20dB t ypi cal, In- Ba nd Non-Harmonic, mi n.
60dB typical , Res idual FM, pk to pk, Ma x. 5KH z , pushing fa ctor, Max. 8KHz/V, Pull ing figure
( 1.5: 1 VSWR ) , Hax . 6OMHz, Tuni ng vol tage r ange +1 t o +15volts, Tuning cur r ent , Max . -O. l mA ,
lIlOdul a t ion sensi ti vi ty range, Max. 120 t o JOttiz/V , Input capac itance , Max. lOOpf , Oscillator
Bias +1 5 +-0. 05 volts 9 55mA , Max.

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES
TYPE

2E26
2K28
2X1000A
3822
3B28/ 866A
3-5002
3- 10002
3CXIOOOA/ 8283
3CX1500A7/887
3X2 500A3
3CX3000A7
4-65A/8165
4- 125A/4D2 1
4-250A/5D22
4-400A/8432
4- 40OC / 6775
4-1000A/8 166
4B32
4E27A/5- 125B
4CS 250R
4X150A/703 4
4X150D/7035
4XI5OG/8 172
4X2 50B
4CX250B17203
4CX250F / G/8621
4CX250K /8245
4CX250R/7580W
4CX300A/8167
4CX350A/8321
4CX350F / J / 8904
4X500A
4CX600J /8809
4CW800F
4CXIOOOA/8 168
4CX1500B/8660
4CX5000A/8170
4CXlOOOOD /8171
4CX15000A/8281
4PR60A
4PR608/ 8252
4PR400A/8188
5CX1500A

PRICE

$ 5.69
100 .00
300. 00

19. 75
7. 50

102. 00
400.00
428. 00
533. 00
200. 00
490. 00

45.00
58.00
75 .00
90 .00
95 .00

300. 00
22 .00

155. 00
146. 00
30.00
40.00

100. 00
30.00
45. 00
55.00

100 . 00
69.00

140. 00
83. 00
95.00

282.00
607.00
625.00
340.00
397.00
932 .00
990.00

1260 . 00
100 . 00
175.00
192 . 0 0
569 . 00

TYPE

KT88
Dx3 62
DX41 5
572 8 /T I60L
592/3-200A3
807
8ll
8 llA
8 12A
813
8298
832A
4624
4662
4665
5675/ A
572 1
5768
5836
5837
586 1/EC55
5876A
5881 /6L6W
5893
5894/A
5894/8
5946
6080
6083/ AX9909
6098/6AK6
6ll5 /A
6146
6146A
6146B/8298A
6146W
6 156
6159
6 16 1
6291
6293
6360
6524
6550

PRICE

$ 20.00
50.00
50.00
49 .00

144. 00
7.50

10. 00
15. 00
35.00
50.00
38 .00
28 . 00

3 10 .00
80 .00

585.00
25. 00

200 .00
85.00

100. 00
100. 00
110 .00
25 .00

6 .00
45 .00
50.00
60.00

258.00
10.00
89 .00
14 . 0 0

110.00
7.00
7.50
8. 50

14. 00
66.00
15. 00

233.00
125.00

12.00
5.00

53.00
10 .00

TYPE

6562/69 74A
68 32
6883 / 8032A/ 8552
6897
6907A
6939
7094
7117
72 11
7289/3CXIOOA5
7360
7377
7408
7650
7695
7843
7854
7868
7894
8072
8 117A
812 1
81 22
8236
82 9 5/PLI72
8462
8505A
8533W
8560/A
8560AS
8608
8637
8643
8647
8737/5894B
8873
8874
8875
88n
8908
8930/6512
8950

PRICE

$ 50 . 00
22 .00

7. 00
110. 00

75 .00
15.00

125.00
17.00
60.00
34. 00
11. 00
67. 00

4 .00
250 .00

8.00
58. 00
83. 00

5.00
12. 00
65 .00

130.00
60. 00

100. 00
30. 00

506.00
100.00
73.50
92. 00
65.00
90.00
34 .00
38.00

100 . 00
123. 00
60.00

260.00
260.00
260.00
533.00

12. 00
71 .00
12.00

6. 00
6.00
6. 00
6.00
6.00
6. 00
6.00
6.00

6JM6
6JN6
6JS68
6KG6/EL 505
6KM6
6KN6
6LF6
6LQ6 (GE)

6. 00
5.00
6.00
6.00
6. 00
6. 00
6.00
6. 00

6LQ6 ( Sylvania) 7 .50
6LU8 6.00
6LX6 6 .00
6ME6 6.00
12BY7A 4.00
12JB6A 6.00
6KD6 6.00
6JT6A 6. 00
6KD6 6.00

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 1II1I1111I II!IIIIIIIII 1IIIIII!1111 Ill! !
TUBES MAY EITHER BE NEW OR SURPLUS CONDITION !!!!!!!! I ! ! ! ! I ! ! ! ! ! ! I ! ! 1111 ! ! ! II ! !l ! ! I ! ! IIII ! ! ! ! !

68K4C
6DQ5
6N5
6GE5
6GJ 5
6HS5
6J85/ 6HE5
6JB6A

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"TVRO BOARD LIST"
70 MIlZ IF &O.\RD; Tbh circuit pcovld.. about UclJ lain with SO 0l1li IJIpur alld .."tput iIpedaace,
It h d••tan" t o d rlve t he De.od..l.tor . The _-boar d byp filur c.aa ba t ....ed to band-
wi d t h b.tv.... 20 and J5 KIlt wi t h . p...band rlppl. o f 1 tn...... '" cl.. Hybdd I e '. are used
for t he .alD naSH.

SINCU AUDI O ao.ulD: Tbl. circuit rll<:oveu th audio l1gna.h h .. the 6 .8 KIll frequency. The
"iller 90)1 col I . a re tuned t o p&8' the 6.!MM. a..beatrier an d t he 90)2 Cal l tune. f or recovery
o f the ...,U o .

OOAL Al1DI O 1IOAlllI : Duplicate of the ., Ula l e audio but aha coyen the 6.2 r ans e .

DC CCJH'BOL 1lOAIlD, No d ....ct'1ptlOll.

-------------------------------_._-

.IS

. IS

.IS

. IS

. IS

.IS

.IS

. IS

.IS

.IS

.IS

.IS

.IS

.IS

.IS

.IS
1.00
2. $0
'.00
7."
1.11
1. 17

. $0

. $0
2 .20
1. 00

92.2 5

LESS lot ON ALL COKPLETE KIT DIlD£KS
BOARDS AND PARTS MAY BE PURCHASED SEPERATELY
AT THE PRICES LISTED AIIOVE.

ALL PRICES ARE SU8JECT TO CHANCE WITHOUT
NOTICEIII l1111 l l1l111 l 1l1111l l1111111ll l

4 l OOK 1/4...
I 51 0l1li 1/4...
I 21K i /4..
5 10K 1/ 4..
1 B.lK 1{4..
2 4.7K 1/4..,
I l.lK 1/4..
I 1.2K 1/4"
J iii: 1/4..
) 560 oh.. 1/4..
I 470 ohm 1/4..
1 390 ohm 1/4..
I )00 ohm 1f4".
I 210 oha 1/4"
I l)l) oha 1/4v
1 41 ot. 1/4..
I 10K pot
1 NE.592/Ul73)l;
1 1l!564
I ~A120 (Mo t ocoLl)
I 7812 Voleage Reg.
I 7815 Voltage Rei .
3 2N2222
2 IN34 138
I HPS082-2800
I 5 to 1 volt 2~nn~t

TOTAL err Plla:

COKPLETE KIT WITH DUAL AUD IO $923.23
COMPLETE KIT WITH SINGLE AUD I O 880. 77

----------------_.---------------------------

24.99

74 . 2 7

. IS

.IS

.IS

.IS
1.00
1. 00

10.00
1. 11
2. 50
2.50
1. 00
1. 00
'.00

PUC! EACH

$ 40 . 00

."."1.29
. SO

."."2. 00
1. 00
1. 00
1.00
1.00
1. 00
I . $0
1.50
1.50

3 I<*: 1/ 4w
I 3.3K 1/4..
3 2 .2K 1/4..
I I I 1/4"
2 5K 10 t urn t r illpot
4 10K 10 tum tr l ..pot
I 10K 10 tu m with dial
I 18 15 Volt&M~ Rell.
I U1324
I 5 pole r otary ""itc h
I SPDT IlwHch
1 DPDT l e h
1 D-I ete r
1 18 to 24yd c .t I a.p

power Il"pply

TOTAL er r PRlC!

DDI)DUu.TOIl IOAIlD

P r1n t~ Circuit Soard
1 J.fd 35Ydc
13 .Olafd 50vde dille
I 47o..td 25vdc
2 loo..fd 16Yde
2 2 2. f d 35vde
3 4. 1.fd 35ydc
I " 300pf _
I HOpf ••
1 l OOpf ..
1 91pf Il.
2 3pf • •
1 2 to 8pf c e r .1l1c trimmer
1 l OOuh c ho ke
I 4.7uh choke
1 2.7uh cho ke

DUAL AUDIO BOARD PIICE EAOl

Printed Circui t Soard •25.00
2 3pf .... 1. 00
2 12pf •• 1.00
2 50pf /", 1.00
2 68p f .11 1.00, 91pf ... 1. 00

• .001..f d .", .O lllfd ."2 .041.fd ."I .4111fd 25ydc ."2 I. td IOYdc .", 4.7.td 35ydc ."I 47o.td 25vdc J. 29
2 22<*: 114.. .IS
2 15011: 114.. . IS
2 6 .8K 1/4.. . IS
2 3. JK 1/4.. . IS
2 2 .21: 1/4.. . IS
• 11: 1/4.. .IS
2 10 at. 1/4.. . IS
2 501. pots 1.00
I 51 pot 1.00
2 .,."". 2 . 16
I coec 1.56
I 1812 Voltase ReS· 1.11

• 2H2222 . $0

• HUleT 9051 5.99
2 MU ler 9052 5 .99

TOTAL lIT PU CE 91.62
----------- ---------- --- - -
DC CONTROL 1lOARD

Print~ d Circuit Soard 15.00
2 4 7o.fd 25vde 1.29
a 4.111 t d 25vdc ."I "'~8 1/4w . IS

TVRO BOARD DESCRIPTION AND PARTS LI ST

DUAL CONVERSION BOARD: Th i ll board provlde ll c ony e r, l on fro. t h e 3.7-4.2 band f l r ll t to 900 KH z
...hete gain and bandp••, fl l t er lng are provld_d and, . e c ond , to 10 lOb. The bo.rd c on t ain s
both 10c. 1 o.t i l l _ to r . , One fixed and th . o t h e r v. r l.b le , and the Ilecond .ix_ r . Con.tructlon
I. sre_t ly 11.,lif led by the use o f Nybrid I C ..plifler , for the gllin IIt Il81l • •

DEHODtIIATOll 1OAIlD; Thi .. c i r c u i t t.ke. t h_ 70 !'tit c e n te r frequen cy • • telllte TV IlIgnlll in the
10 t o 200 .Ililyoit range, de t ec ts the. u. lng • phllae l ock l oop , de - eaphllll i zes an d f il t e r , the
t e .ult t o pr oduce . t and a r d NI SC video. Ot he r ou t p u tll include the a ud io Ilube ll r r le r , a DC volta ge
proportlood t o the . U ....gth o f the 10 '-'Z slgnal, and Arc voltage ceute r~ at ab<>ut 2 vol ts DC .

--------------------------------------------

DUAL CONVERSION IlOAIlll

Printed Ci rcu i t Board
6 4 7pf c h i p cap.
2 4.1. t d 35vdc
2 .Ol.fd 50vdc <1l s c cap
, 1. 5 t o 8pf pbton

crt-r cap
2 4 10 ohII 1/4",
2 MWA)20 (Motor ola)
1 18 15 Volta8e Reg.
I VT03090
I VT08240
2 IN4005
1 OBM500/1100 (Varll)
I l1LPI02 (Eng l e_o)
8 SMA Mal e Connector

TOTAL KIT PRICE

10 llHZ If 80ARD

Printed C i r c u it Board

rlllC! !AOI.

$ 2!l.OO
1.00

."."
5. 99
. IS

8 .65
1.17

150. 00
156. 25

."
125 . 00

25. 00
5 . 00

572 . 6'

25 . 00

3 MWA I20
1 .O l.fd 50vdc
2 4 . 1.fd 35vdc
I IOp t ..
5 22 p t ..
I 18 p f s.
I 33p f II.
2 330 ol'III 114",
5 J . 'iI. MlI l er 4500-4
1 18 15 Vol tag e Reg.

TOTAL KIT PRI CE

SINGLE AUD IO 80AllD

Printed Cl rcu l t Bo .td
I 3p t "l1
I 12pf.1I
I 50pf.ra
I 68pf.ra
2 91pf a ..
3 .001.td
3 .ci..re

""."."1. 00
1.00
LOll
1.00
. IS

'.99
1.17

86. 4 5

PRICE lACK

$ 15. 00
1.00
1.00
1.00
1.00
LOll

."."

I .047.fd
I . 47.f d
I I.fd IOvdc
) 4.1.f d 35vdc
1 4 70sfd 25vdc
I 2201. II' ..
1 l SOK 1/ '"
I 6 .8K 1/'"
I l.31:. 1/4..
I 2 .21:. 11'",
3 II:. 1/&...
I 10 0'" 11' '''
I 501( pot
I 51:. pot
1 CA 3065/MC1358P
1 LM38 0
1 18 12 Volcag<, Reg.
3 2N2 222
2 Miller 9051
I IHller 9052

TOTAL KIT PRI CE

."."."."1.29

...

.IS

.IS

. IS

. IS

.IS

.IS
1. 00
1.00
2 .1 6
1. 56
I. 17

.>0
5. 99
5 . 99

55 . 16

Toll Free Number
800-528-0180
(For orders onty) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"CHIPS"

QENER...l. ELECTR IC CO. GUNN DIODE MODEL Y·21S7
Ffeq Gap IGHZ) 12 to 18. OutPU1 1'''hn,) 100mW. Duly W 4O )

CWoT.,.p. B.n (Vdc) 8 0. Type, Ocer (M....ocr550. Ma. rmes
(m....dc) 1000. lola• . Bias (VdC) 10.0 139."

VARIAN aALLIUM ...RSENIDE GUNN DIODES MODEL VS X·9201S5
Fleq Cover.oe 8 10 12 01 GHz. Outpul IM,n,)1oomW. B,as
Vonage (Mu l 1b dc. B,as current (m AdC) OperatmQ 550 Typ
750 MIX.•Tl'lre51'10 ld 850 Tup. 1ooo Ma. , 139."

VARI·L Co. Inc . MODEL S5-43 ...M MODUL...TOR
Preq Range 60 10 l SOMC.lnsert lon Loss 13dB Nomma l.
SIgnal PorI Imp, SOOhms Nomina l. SIQnal Pen AF Power
.. lQd Bm M.... Mod ula.t lOn PorI BW DC to 1K HZ. Mod ula.hon
Port Bias 1m. NOminal, 124 .99

FAIRCHILD VHF AND UHF PRESCALER CHIPS
3SOMC Presce ter dIVIde by 10111
350MC p resca ter d iVide by 516
650MC Pre sealer d IVIde by 10111
650MC preecater d, ...,oe by~
UHF Prescale r 750 MC 0 Type Fli p Flop
lGHz Counter DivIde by ..
(Regular once $75.00)
HIgh Speed Du al5/41npul NO/NOR Gale
s-esenaore H igh Speed Decade/Binary
Counter used WIt h the l1C9019 1 o r the
95 H90191 Prescalar c an divide by 100 ,
15iQnelicsj
This Chi p is the same as a Moto rola
MC4024/4324 Du al TTL vcuece Control
Mull lvibrator ,
t fus cfup is tee sam e as a Mo to ro l ll
MC4044/4344 Phase Freq uenc y Detec tor.

Mod el UTO·50 01
5 to 500 MH Z

6dB
1ldB
.. 17dB

HEWLETT P"'CKARD lN5712 MICROW...VE DIODE
ThIS c.ooe Will rep lace the MBo l 0 l . l N571 1. 5082·2800.
5082·2835 ect. Th iS Will work ....e a c l'l amp In all those
Down Con verter projects 11.50 Of 101110.00

MOTOROLA MHWl172R LOW DISTORTION
WIDE BAND AMPLIFIER MODULE.
Frequency aaoqe. 40 10 300 MHz,. Power GalO at 50MHz
166mlO, to 17,4max ,. Galn Flatness :tOt Typ. :t 0 2
Mu dB . DC Supply Voltage - 28vdc. AF vcneqe tnput
+ 70dBmV PRICE 129.99

GENERAL ELECTR iC ...... NICADS
ModeI U 'B905H Ol l ·G 1
Pac .. 01610r 15,00 or 60 Cells. 10 PllckS 101 145 00
These may be brO" en down '0 Ind,Yld ual c ell s ,

FREQUENCY SOURCES, INC MODEL MS·74X
MICROWAVE SIGN"'L SOURCE
MS.UX ' Mech anIca lly Tunab le Frequency Ranqe (M H Z) 10630 to
11230 ( t0 63 to 11 23GHzl MIOImum Output Power (mW) 10. Overall
Mult,pl,er Aal ,o loa. Int erna l Crystal osc-uetcr Freq uency AanQe
IMHZ) 98 4 10 lOA O. MaXImum Input CUffenl(mA) 0100

The Slonal source are des'Qned for accncauces where hlQh stab.hly
and low norse are of prIme concern reese sources uhhze fundamen·
ta l lranSISlor OSCIll ators WIth hlQh a coa xIal cev.nes. fo llo wed by
broadband stable step recoveev d Iode mull lpli ers ThIS des.gn
allows smQ le screw mechanIcal adjustment of frequenc.,. over sten
dard commumc al lons eancs Bl oad ba nd samphng cecous a'e used
to eease loc " tee OSCIll ator to a I'I IQn stabIlity -e tereoce whlc l'I may
tie eltl'ler an IOtern al sell·conla med cr.,.stal cscuetc-. externar
Dllmary standard o r VHF syntheSIzer TI'I IS un ique tecnmace allows
lo r opllmlzatl on of eotn FM no.se and 10nQterm staDllIt.,.. L,st snce
IS SI 158 00 (THESE AAE NEW) Our Prlc.-S2119.

3.37

3.37

PRICE HEWLETT PACKARD
S a .50 MI XERS MODELS 1051" 10514e

' .50 Frequency Range 2MHz IO 500MC 2M Hz 10

15.50 SOOMC
15.50 InpultOulPUI Frequency L & R 2OOKHIIO 200KH z 10

12.30 SOOMC SOOMC
X DC 10 SOOMC DC toSOOMC

50 .00 M ,.er eo/werSlon Loss (A) " B " B
15.40 ,B, "'B "'B

NOIse Performance (SSB) (A) " B 7dB
,B, 9d B "'B
PRICE $49 .99 PRICE $39.99

5.00

UTO·51 1
5 to 500 MHz
15dB
2 3dB to 3dB
- 2dB to
- 3dB
rea
. 15
10
175 00PAICE

ldB.,.
' 00
170.00PAICE

11C44DC

95H90DC
95H91 DC
l1C90DC
nC910C
l1C06DC
l1C05DC

l1 C24DC

l1C01 FC
82S9O

Gllin Flat neSS
Inpul Power vee

mA

"'V"'NTEK C"'SC...D"'BLE
MODUL"'R ...MPLIFIERS
Freq uency AanQe
Gain
NOise Figure
Power Oul put

OtOIK"'fOO '''ST''uenowS
IKF EC1lYE "ATI """" ... , c...'_ 'of__ "'at.... ....... ... ...- ..._ .. .... IlOl ......~..~ '"
_ a. c......__ _ ,_ _ . '.. ""'_1"'11 ._ "" "'"
'"~_ a. -"" _ __""-"" " ..
DlUYtIn', eo--o ... _ .. ...- ~ __.. '" c _ • ..- .. . -' '-10 ...
.............., .... _ .. _ ., O....-_' , C_ ..... .. uPS "''ll'"_ ..... _'ll" "' .... _ •...., ()oo , _ •.,..-- ~ a~ ' 011__

.000EOO.. OtODlIlt, All roo..v ' ... _ ~ ca C__ ..- ...- out .. U S

. _ COO a.a ._ l0 g• .-.". ~ e-., a..._ ...""*"_
...... ", ....- ..' '_ "'_"0" " a.a"_ " ,
_ . ,, _ _ Ieo_ ."" . ... '05 00 ...

'''SU IlA ''CI , • 2So to< _" ....' ' '.0 '' " 00 00 """' ' ''10 OO. ""._ . _ .....

O~OU ,0t0"" _ ' .."'. ... "..,,_ ..,,", ..." _ to< ...... _ ...... a""" ......, ....... ............ ""_..
.-011 . 010 " '"'00''' ; " ,,"; ," ''''' US,ea ~ •• '2 SO . " "'_ co.",,"•• •• " 00
()oo '''''8"'-''' ,""""~ " ;.".. "' ''''''''ll
~~ !~AIO O~OU.: 0<.., "'''01 &0 0« ""0" '" ~ . c_·
~~ H;n: p"c...' • • "DIOC' 10 <" '"0 ' "" " 0111 ""''''~

.nTOCK CH. ' o !: It . " " . '. ,.,..,,,.. '0 "HZ ~ ''': ' ' '''' '< ' "... 10 c..It.....' ."0<, C.." ....., ." " &0 ... ,.
,. . .."•.D.. '0<'"..... "",~ , If &0 C",,;... " .,., ',"oc"'D' H, ~,t" t". "." '''00' ," C'''''' 0' " loll ,., ,,,".
"' " It " ... oo~,••"
SALIS ru , a... ..,. my" "'" , ... "'.' ... . u"'. .. . . ,; ... Io",..,. '..... ". c. '" .. c.."."",..,!oI ,,,
" HZ f loe' 'c. A" ........'o<.o~, po" o,,, ""to'OO .' Io "._ ,DY' 00'''''''' to ,,"''''''' ," A". "" ut>-
Joe, ,. ,"" 5 '•• " .
SHO~TAQ ! DO. OIl" AQI, a ll <I.,.," to< .""',ag.. ...am ""'" ... "'""" ~ " " '" 5 _ ..", '"
1>010. '. CI. ,m. my" ,,""" "'" "'''''''. "" _ . "" ''''' '" ...«"._Cy",_ ..""," dO "" '0 u.
.." "',, "'" I w "" '" ''''' • • , .".,.. a. _ ~ ..I_. _ ..- C ,.

OU~ 100"U"B~R ISs To.H;TL' .0t0 0t0Dt: "S O"l'
"<0 I...O. ...TION "" l l Bf GIVE" , «XJ.S2a.Q' "

TUl..S DOUfSTlC:~.... C 0.0. Of Co'w6>I ca",
' OREIG" ""_ '" only. U S • _ _ ..--, _ '" u ·• ~I'IK• .....,.

C.O.D" Ac<4OCI__ .... , . _ "' .....,. P.,...-I _ c...,_ Dot .... COl............ _ '" u ...... ·•
~I'IK. w. ... -"I lIul _ COI~"'" ace.(>1 __I ~I'IK" , '" CO O •
CO"'IIl"' IrIO OIlDE.$: W.......... "'.,.. , , ,......"0_. "'" Dot .....1.11... ,. _ _ -
~ IF-,,""lHI''''J _ ••ta,.. a «, "0 _ . _ .. frla '" ·'COI<"':' '' '''G'" on , -
""" DI. - . '" 0 .....""" • •",_ to occ'" , ' 0 '" _ .~"'~ •• __, ""' <: ,_••,Il bo.........pon.'_ '''' ' .JCII.,goo "'"'u......ply' . 1~~ ' OC' . ...,V' on ..,_pan•
CIlIOlT CAIlOl; WI ACelOT IOA$TEIICAlIO ........ ....g a _ IX_a

oAtAIlHEn" w..... .......... <lall . .....I• •~ "oc" on "'. ..... "" ...""ly ,..... *"",.... -

lllO2l 242-3031
(802\ 242....1.

211 1 W. CAMELe ACK ROAD
PHOENIX. ARIZONA t6015

ToUf... Nu_
100-521-0110
(f Of" ......... onIYI
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output

14 4· 148
14 5·1 46

50-52
144·144.4
220-222
2 20-224

50-5 2
144·148
28·30

28·30 432-4 34
28·30 43 5·4 3 7
50-54 43 2-436
6 1.25 439.25

144·148 432·436'

' Add $35 fo' 2M inpllI

Exciter
Input Range

28-30
28-29
28-30

27,27 ,4
28·30
50-54

14 4· 146
50·54

14 4· 146

For limited time.
buy a transmit converter

above with 40·45W PA
($129.95) and get $39.95

cabinet FREE.

- --• -.,
,:~ ;"'::i'.'

For UHF.
Model XV4
Kit $99.95
Wired $149.95

For VHF,
Model XV2
Kit $79,95
Wired $1 t9.95
(Specify band)

LOOK AT THESE
ATTRACTIVE CURVES!

For SSB. CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for
transceive. 2 walls ou tput.

28-30
28-30

144-148
50-54
6 1.25

Receiver
Output
14 4·1 46

26·30
144·148
28·30
28·30

27,27,4
28·3 0
50·54
28·30

144· 148
144·148

50·54
28·30

4 3 2·43 4
435·437
432·436
432·436
439 25

Antenna
Input Range

28·32
50·52
50·54

14 4·1 4 6
145·1 4 7

144, 144 .4
146-148
14 4·1 46
2 20-222
2 20-224
2 22-226
2 20-224
222-224

:1 -
-,,'

SCANNER CONVERTERS Copy 72-76.135
t 44, 240-270. 400-420, or806-894 MH z bands
on any scanner. Wired/tested Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $ t t 9.95. Call for details.

Models to cover every practical rf & if range to
listen to SSB. FM, ATV, etc. NF = 2 dB or less.

UHF MODELS

Kit $54.95
Less case $49.95
Wired $74.95

Models LNA( ),
PSO, and P432

,"~

Tunable
M odel Frog Range Noise f igu re Gain Price

LNA 28 20-40 0.9 dB 20d8 $39.95
lNA 50 40-70 0.9 dB 20 d8 $ 39 .9 5 VHF MODELS
l NA 14 4 120-160 1.0 dB 18d8 $39.95

Kit $44.95LNA 220 180-250 1.0 dB 17 dB $ 39 .9 5
LNA 432 380-470 1.0 ca 18d8 $44.95 Less Case $39.95

Wired $59.95

ECONOMY PREAMPS

P432 also available in broadband version to
cover 20-650 MH z wi thout tuning. Same price
as P432; add "BM to model # .

OUf traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable ove r narrow range. Specify
exact Ireq. band needed. Gain 16-20 dB. NF=
2 dB or less. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit less case $14.95
• P30C, VHF Kit with case $20.95
• P30W, VHF WiredfTested $29.95
• P432K, UHF Kit less case $t8.95
• P432C, UHF Kit with case $24.95
• P432W, UHF wired/rested $33.95

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB no ise figure
range possible withoullhe fragility and power
supply problems of gas-fet's. Units furnished
wired and tuned to ham band. Can be easily
retuned 10 nearby Iraq.

Revr I·F Selectivily

~ " '~"" -...... ' N ......

-.-~ - .-,- '" ~ ---

"Ht++1Iti-H+1-HI

•

... ... ,.. ... ,"

•

Typical SelfICrivity CUIV8S
01 Roceivers end

HeliclIl Resonators

•

"

•
R451 Receive r Fron t End

R144 & R220 Front Ends, HRA 144/220, & HRF·144/220

--
,.-, '"_ro

-
Cabinet Kit, complete
with speaker, knobs,
connectors. hardware.
Only $59.95

Price

$49.95
$49.95
$59 ,95

Tuning Range

t43-t50 M Hz
213-233 MH z
420-450 MH z

Model

HRA·144
HRA-220
HRA-43 2

FM-5 PC Board Kit - ONLY $159 .95
complete with controls, heatslnk, etc.

10 Watts, 5 Channels, for 6M . 2M. or 220

Our lab has developed a new line otlow-noise
receiver preamps with helical resonator fille rs
built in. rneccrrernauon of a low noise amplifier
similar to the LNA series and the sharp selectivity
of a 3 or 4 section helical resonator p rovides
increased sensi tivity whil e reducing intermod
and cross-band in te rference in critical appli
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain = t 2 to 15 dB.

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS



FEATURES:-------

,.

•

•

,.

• -- .-----:..-----~------. --

•

~ -'1'- .U'UltlI- - -- • - " "- -.
• - -• -, • ,•••- - --'.

• SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.2 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAn BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENOS. see R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY-TU NE TRANSMITIER; UP TO 20 WAITS OUT.

WlredfTested

$745

$795

Kit

$595

S045

For years, Hamtronics •
Modules have been used by f

individual hams and manufac·
tUfOrs to make repeaters. Now, in

the Hamtronics tradition of top
quality and superb value, we are proud •

to offer a complete repeater package.

Also I~i~ble lor remol9 sil9linkinglcr08sband & 10M

6M,2M,220

440

Band

JUST LOOK AT THESE PRICES!

CALL OR WRITE FOR COMPLETE DETAILS.

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXCITER lor 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Waltscontin
uous. Kits only $59.95

TRANSMITTERS AND
ACCESSORIES

• T45l UHFFMEXCITER 2 10 3 Watts on 450
ham band or adjacent Kits only S69.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or ssa Power levels from 10 to 45
Watts togo with exciters & :o:mtg convert ers.
Kits from $69.95.

s-«:

• HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-1 44 for 143-150 MHz $34.95
HRF-220 for 213-233 MHz $34.95
HRF-432 for 420-450 MHz $44.95

IS<M~~ 1/1aII.}

• COR KITS With audio mixer and speaker
amplifier. Only $29.95.

• CWID KITS 156 bits, field programmable,
c lean audio. On ly $59.95.

• A16 RFTIGHT BOX Deepdrawnalum. case
with tiyhtcoverand no seams. 7:0:8:0: 2 inches.
Only $ 18.00.

• R144/R220 FM RCVRS for 2M or220 MHz.
O.15uV sens.; 8 pole xtal filter & caramtcfnter
in H, helical reeoretorrront end for exceptlonat
selectlvlty(curves at left). AFC Incl., xtal oven
avail. Kit on ly $1 19.95

• R451 FM RCVR Samebutloruhl.Tuned line
front end, 0.2 uV sens. Kit only $1 19.95.

• R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, but wlo AFC or
hel. res. Kits only $109.95.
Also avai l w/4 pole filter, only $94.951 kit

INTRODUCING 
NEW 1983 RECEIVERS

.. Rll OVHF AM REcervER kit 'orVHF airctaft
band or ham bands. On ly $84.95.

• Rl10 UHF AM RECEIVER for UHF uses,
including special 296 MHz model to hear
SPACE SHUITLE. Kit $94.95.



OPERATiONAL FEATURES
INSTANT FINGERTIP TUNING with the catcutatcr.t yoa key board
enables the operator to have instant access to any frequency in
the LW, MW. SW, and FM bands. And the LCD dig i tal leequencv
disp lay confi rms the exact. cntt.tree Signal being received.
AUTOMATIC SCANNING 01 the above bands , Con tinuous
scanning of any desired portion of the band is eemevec by
seiling the " L," and " Lz"' keys ;0 cetrne the range to be scanned,
The sca nner can stop automaticall y on strong signals, or it can
be done manually. MANUAL SEARCH is s imilar to the manual
sc an mode and is usetul for quick signal searching , The " UP"'
aI1d " OOWN" keys let the tuner search for you. The " FAST" key
increases the search rate for faster signal detection. MEMORY
PRESETS. Si~ me mory keys hold desired stat ions for instant
one-key tun ing in any mode (AM, SSB/CW, and 'FM), and also, the
" L," and " Lz" keys can give you two mo re meinory slo ts when
not used for scann ing . OTHER FEATURES: Local, normal, OX
sensitivity selector for AM; SSBICW compensator; 90 min. sleep
t imer; AM Ant , Adjust,

only $19995
(NOW IN STOCK)

Revolutionary
Instant Access Digital
Shortwave Scanner

• Continuous Scanning 01 lW, MW, SW, & FM Bands
• Instant Fingertip Tuning-No More Knob s!
.6 Memories for Any Mode (AM,SSB/CW, & FM)
• Dual PLL Frequency Synthesized-No CrUll

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other
short wave rece iver combines SO many advanced features lor
both operating convenience and high performance as does the
new Sony ICF-2001 . Once you have operated this e~c l li ng new
radio. you 'll be spoiled tcreven Direct acc ess lUning el iminates
con ventional l uning kno bs and dials with a convenient digital
keyboard and LiQuid Crystal Display (LeDl for accurate trequen
cy readout to wi thin 1 KHz _ Instanl f in gerl ip luning, up to 8
memory presets, end continuous sca nning features mak e the
ICF·2001 the ultimate in convenience,

Compare the tollowing features against any rece iver cu rrentl y
available and you will have to agree that the Son y ICF 2001 is the
best value in shortwave receivers today,

DUAL PLL SYNTHESIZER CIRCUITRY covers enti re 150 KHz to
29,999 MHz band PLL, ci rcu i l has 100 KHz step While PLLz
handles 1 KHz step, both 01 which are controlled by separate
Quartz crystal oscillators lor precise. nCKlrilt tuning. DUAL CO N·
VERSION SUPERHETERO DYNE c irCU itry assures superior AM
rece ption and high image reject ion characteristics, The 10.7 MHz
IF 01 the FM band is utili zed as the 2nd IF ottne AM band A new
type 01 crystal f iller made espec ially for th is purpose reali zes
clearer reception tnan commonty used ceramic unere. ALL FET
FRONT END lor high sensit ivity and interference rejec tion , Inter.
modulat ion , cross modu lation, and spurious interference are ef
fec t ively rejected FET RF AMP contrib ute s to superior image re
jection, high sensitivity , and good signal to noise ratio , Both
strong and weak stations are received wit h minimal distortion .

ill

A Enter Button
B Signal Strength

Indicator
C liquid Crystal D isplay

o Memory Preset Buttons
E Antenna Adjustment

D ial

plus
$5.00
shipping

@)
F SSBICW Compensator

G Execute Bar

H Manual Tuning Buttons

I Scan Butto n

J H igh/Low limit Buttons

EXTENDED SPECTRU M CONTINUOUS TUNING

FM
_ 76 to 108

MH'

SPECIFICATIONS
CIRCUIT SYSTEM; Fm Superheterod yne; AM Dual conversion
superheterodyne, SIGNAL CIRCUITRY'; 4 IC s. 11 FET"s. 23
Transistors, 16 Diodes. AUXILIARY CIRCUITRY; 5 IC's , 1 LSI. 5
LED's, 25 T,ansistors, 9 Diodes FREQUENCY RANGE: FM
76-108 MHz; AM 150·29,999 KHz. INTERMEDIATE FREQUEN CY;
FM 10.7 MHZ.: AM lsi 66.35 MHz" 2nd 10.7 MHz, ANTE'~NAS : FM
tetesccprc . ext. ant , terminal; AM telescopic, bui lt ·in terr ite bar,
ext. ant. terminal. POWER; 4,5 VDCI120 VAC DIMENSIONS: 12 '1,
(W) X 2 '1. (H) X 6 3,1. (D). WEIGHT: 3 1b. 15 oz. (18 kg)



7 DIGITS 525 MHz
PRICE :%"
CT·70...-..:I.1 )'O ...-y S99 95
CT_lO 10 .. 90 <I.oy~ _
......,. U"
ACI AC K.opter },95
8P·1 Niud PKk -+- AC
IdaFU rlclwlff 12"

Displ.y:
Time bu..,

$99~IRED
The CT·70 brc.u !be ptia! banwr 011 lab 'fI'&lity~ (:<lUnlen,

[klu.u fe.."," "",,~ ... tine freqlleOC)' ....,es . e.cb WIth _ """""'lUlloOIl,
..........~ pte _ and~ KU"'J ioodic~ _ " .
sup. The ... freq_"",~ c...t>Ics , .... 10 ..,... "', ...._ si.....
".,." .lldroth.. UHF with 1.0 ""'" _...,. . u..'•.OOO I'lto' 1loo CT-70 is
t:lw ...._. 10 ,",I your "'na .....mcnt needo, in tbe fielc1 I.. Of h.... JIIKl

1lle CT-90 illlw.......c ~"","le. rut"", J'M'kod counter ••.aablo lOr leu
III... SJOO.OO' Ad..""ed <ln il" Je..urn ;",,1"""- ..._ ...Iecl.&blr sa" l im..,

nir>o diJi.... p '" indica"" and. unique di.pl.~ hold "If'ClIOflwhich holds the
dISplayed coutlt afte' 1M inp ut 0;1"&1i. """"yO<! AI..... IOm H. TC XO li.....

b.... ;. 11>"" ",h"'lIen.b1.....u y ..ro btal ..alibuli"" cl>«b Apinst WW V.
Option. lly; u internal nic.dbalury pock,u'cm.llim. b.... inpu,and Micro
po.... r high stahility cry,tal ""Cn time b.... are • ••ilable, T .... C1 -90.
perform&ll~ you can counl ~

•
9 DIGITS 600 MHz $129 95

SPECIFICATIONS< WIRED
Ranae 20 H. 10600 MH.
s.....iliviry: Le.. ,..... 10 MY 10 I SO MH.

Le.. than '0 MV 10 WO M H.
R,...,lution: 0.1 " .(1 0 M H z range)

1-0 H. { I'>O M H. 'an.")
10,0 H. (600 M H. range)
9 di.i.. 0 4" LED
SWldard- IO, OOO m H.. 10 ppm 2f).4(l·C.
Opti"""1 1.4 "" ""1"'*" ""erHl.1 ppm~·C
lI.-l' VAC (jI - 2S0 m.

''''...
".

"" .,,.
",. ..fl~·!o... ,,......-,

n "' h"''' ''''' ' .,-,
M: ' or .._.
." N~ , . r......., '
"" "'- "''''--.._---

SPECIfiCATIONS;
R-.= 20 H. 10 Slj MH.
~y Lna lhaaSO MVIO ISO MH.

l.ns thu 1:50 MV 10 roo MHr
1U.....llio11: 1.0 H. (5 M Hr ..... 01

10 ,0 Hr ( :50 MHr ranpJ
100.0 H. 1500 MH••an~)

7 diJi ts 0,4" LEO
1.0 ppm TCXO 2O..cI' C
12 VAC "" 2' 0 m.

o;.ply:
Ti.... buo:
Power

.... ., .. - , ,.-- . 7 DIGITS 500 MHz $79 95
WIRED

DIGITAL MULTIMETER $99 ~IRED

2995

11 9 95
14,"

10 M. ",hm.. DClAC voila
0 ,1% basic DC wolll

I 'C cd •

0,I "" to 2.0 Ampo. S rUI"
0, I olIm. 10 20 M' Jf'/lm.. 6 rUI"

S PECIF IC ATIONS;
b.np: I MHr 10 500 MH.
Setwli...ry l.ns tban 2' MV
~ 100 H. (0..... p".

1.0 KH' lfut~)

7 dIpu, 0 4'· LED
2.0 _ 2O-4O" C
, VOC iA 200 ...

-6
......_ jii

_.,-,•• '!.....:.. ..,:
PR IC ES;
CT·'Owirfld, lye.........1y SI59.95
CT·:50 Kif,. 90 <I.oy 1"''''
.....&IIly
RA·I . rcai... -.1.opter lil
RA· I _andpn-""",*""
IIliIIl l ...nd copy of ",,"ioer
..,be""';")

S PECIF ICATIO NS;
DCl AC.olIa: lOOuV 10 I KV. ' .&11Ie'
DOAC
CIIrrenC

R. , i...""e.
In",,1
imped'n<"
Aeeuracy....,

$159~IRED

He....· t • "-"dy. ,eDefll1 ""~ """",te r th-. p«Wd.. moo. """",<cr
fu_ .. an pnoo. Tbe MIN I. IOO douft' l tul.e Ih: full

hqu. rocy r_ or iaput imp-d • qu,",1IliCt ro.....d;" ....,... pnoe 1S, bu •
b bPic RF oip.ol measuremenu,. "",,,,', k beJ Aeeu..ce _ mcnts

"'"" be ...- from I MHr -.II y "C' 10'00 MH. with ..ccl lrsl _ ""ily
IIlnllf&/OOUl Ih: ran 1"*0~ u..... 101 you oc ...............
<InirM. Add .... flic:Kl*'l~Uld tbc MINI· IOO makn oddI_
IU your IOOl boo for ~ ia- u... "'Iif ' ~ ...--=r cbecU Uld~

n.. OM ·700 ott... p«>f......"w '1".Io.y p<-rloo-m'n<' Of •hobbo.. rnu.
~Of"'" .nclude-, I t! d.ff..m. r_ and ~ fun<t.......11 ......oN ,n •
con~"""" . ~_y to u.., form ••. M...u d,opI.y«l on . 1.... l \'!
d!tP•. \'! .nch LED rndou. with .u.u l< Jec.m.u p1K~m.... . . u""",.,,c
poI.r.ty . o.~"on ndiCo'''''' . nd ov..l...dp,.oroction "p.o IISO ,,,It. <>n .11
ranll" . m.k.nM " ~" lIy lIOOf-proo~ Th. DM· 700 looh i(t... . • hond&om•.
J~ block , ...lQI<d AIlS c.... with co...~n..... t"'octohl~ lilt \-.••1m.k.. " .n
iJe.1 ..JdilK>tl ' o ...y . hor·

hoolubOft

SPECIFICATIO NS;

8 DIGITS 600 MHz

PRICES;
MINI.IOO wil'<'d. I ye..
.....&My S79.9'
AC· Z Ac ood.opter for MINI.
100 },"
8P,Z NicK PKk Uld AC
IdaFU rI"lw.... 12,95

PRICES;
[)M.iOO wind. I r-"'arTU1lY S99 ,95
DM· 700 Kil 90 d.y p"ru
"'."&II'y 79,9S
AC.I . AC .<I.oplOr } ,9'
IIP-}, NicK pack + AC
~..I" tul..... 19 95
MP.1. Probe kil 295

ramSEy EIE[;lmni[;'5. in[;. ~ 53
2575 Baird Rd. Penfield , NY 14526 .... 61

AUDIO SCALE R

FOI ..""reooIutioIII ........ ..................... mulliplin
U P ;.. rr l roc).

• 0 ....-' for PL _
• MullJplift by 10 01 100
• O.ol H. rnoluaort

S2995 Kil

ACCE SSORIES
Teln.copic ip _- IINC pi"' , S 7,9'
H in-p"1 . ""... probe. Ii \ooIl:IInI , ,..... IS."
....,. JlU' probe. for tneaoutemmla . . . . . . . . . . . . . . . . . . . . . . IS,"
00-.... probc. ....,eraI f'IlPOH •••• .. • • . . • • • . . . • • • . • • • • .• 1 2'~5

T.II bail for CT 70. 90. MIN I. IOO },"
C.... bun. " ,",ibnli<oo "" c.Job<etet ___
..... eob TV 11 .

PHONE ORD ERS
CALL 716·586·]950

COUNTER PREAMP

Foe ....--,... .. ,......... ..ni< •.,..k Ieorn 10 '01.000
1.4 M> , S....I I....,. ro-"'«ll..- r/uI ......Ioe........,n<1udcd
• Flw.15 db pia

. IINC C .....
• Or.... for""",""" RF with piek.up Ioo>p

nu, Kil 544." W ired

...See> L'st 01 Aa.e>tr,se>'S on pipe 114 73 Magazine . January, 1983 161
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C ulver City CA Buffalo NY
Jom'. Electroniocs, 3919 SepuI__ Bl. d ., Cui.... W ESTERN NEW YORK
uty CA 1I02JO. 3\10..8003 , T' adffi 4ll3-1SRll Sa" N;.~.r. Front;.,', onl}' r~lI ~odi"ll Ama't'll'
Oi<'l':<>' BZ/·5732 (Ile.... NVI. ,.... r . Al", Silo""',...... CB. Scan"".. . Man "" ,

Fonbma CA O>mnlt'rciol . Op<r.tin~ displ.;~ f".t~rin~ Ken-
"'0.<1 . nd "then. Tow<'rs. Antenna>. Sol"" and

<Ampl"". Ii""" IC OM . OenTron. Ten_T<'C. So",",,, . O XCommunicotion<. 3214 Tronsilllood .
Mir..~, Cub;", Lunar . 0'''''' 4000 elc<1runic prod. W.., SenoaI ~"Y . fl68-SIl73 .
uct> or hobbyist. l<lltmician, ""t><rtnwn,,,,, A40

Amslerdam NYell ,adio, londmobi[". t 'OIlIana '.Ied""''''', !l628
Sierra A...,., Fonta na C A ll2.'I:I5. =-7710, UPSTATE ;.JEW YORK

~ew Ca,tJeDE Kenw<xx!. lCO M, Drake. pJo" ",on, OIbef Ii"",.
Fa<1'nJA"roo""'" 1),.",10, , 1 Y"""". [COM. Te n- Ama'"", 0... 1..,. f"" ....". 35 "'.". Adirondack Ra-
T"",. K K, Az<len, " E A, K,,,,rron i.cl;, Sante<:. Full d;o So~•. I""., 1M We,,'Moin St reet, ,o,,,,, to, ·

11"" of ~rie< . No Sale!. Tu in DeJ. ...."" do.m N j20I0. 842-8350,

0"" milt> off 1·\15 , 0.1a...... A"..leu , SIf~ly, Syracuse-Home-Utica NY1 1 M~.dow """d, N~w CO-" I, DE 1 20,
32ll-1128. F....,U,ioK' Kenwood, Yo.,m, lOO~1. D,~k., Tefl-

San Jose CA
T«'. Swan , U.nTroo , Alpho, Robot. ~lFJ. Tem_
po, A" m o. KLM. lIy.Cain, M",,",y. 1" ""0,

lI>oy ~.....'. ........,., Arnot..", R.dio , tu,... N"",' '" t:lJ>lnaft. fh..<tk,. ).lim Poodl'Cts. You woo 't he
.-l Am..'e", Rodio We< '" ",rvice, w.. f""lu,... di"'Win'c'<l wilh <'<lUil'meot l"" " ;",,. Rod io
J(enw,u:l. ICOM . Azden, Yoesu. Te...Tec. Son· \'0'0' • Oneida County A,~rt.Tonninal Build·
t.. '" mon)' more. sru.veT Rod;". Inc ., 1318 So. inll. O ri<kany NY 1342-1 . 13 184.
Iluc<:>m A.~ " San J_ (;A 9512:8, Q98.1103. ColumbusOH

Smyrna CA 1he biO!il"'t . nd besl Ham Sl<,re in lhe midw",'
f'" you, Kon""• • I. Y""", . ICOM, D'oke and It""urin~ quali~' Kenwood ~ucts wilh work_
"'her amal""...,.Q" rome to "-'"lJ>. Britt'. Two- in~ disp ..,·, . \\ . ",II only t t>t.t Aulhorin'<l
Woy Radio, 2506 N. A ~anlo lid .. Smy"," GA K..nwood Service. Unh......1Amateu, lIadi o Inc"
3OOI'lO.432-!IOO6, 121\(/ Aida Dr" Revno ld"'u,g ICoIum bus) 0"

43068. 8lJ6.42lil .
Preston ID

I\o<s Wlll l1YZ b", 11><0 (..,~t SI""k 01 Amat"", Bend OR
Gea, in lhe Intermoo nloin ""'est and the Best Satenile TV . Know n b, . nds, C.ll "~Lo,' fu, mnre
Pri""" CaIJ me fo' all )'OU' ham ...,.Q" fI"", in/mmalion and inqui....ho" , ,~" ,k.ole, pro-
Disiri butillli:. lB So. Slow. P=_ lD 83263, f.;0m, WESPERCOM. P,O. 1Io>. 1~, Bend 0 11
&'-"". 108.3/19-0900 ,

Bloomington, It Philadelphia PAl
IIOHN TOWEIIS_Lat~ >lock pi", a11l"NAR· Camden SJ
U J 1I0HS ilein, ."oilabl. fOT f&>l drop~
menl>oWIwI~. prk'" to 011 """", Abo w ... W."""uid.. '" Coa>i.u M",,,,,,",. ,,, Coml"""'nl> <It
sote distrioolor for Aow"". S~iali>t.>. Il~. Eq"il'"",nt. l.ohoroln')' G,ade T",ll",'rumenl>.
.nd Wilson, !l ill R.din 2-'503 C. E. R,...d II'" I • Pow~, S~;rl it>. lIu, ', Sell <It T ,ade all popolar
Bh><>minl(fon. II. 61701 663-2141 make<-- . Gil, ~'XII. ESL Sore""'n, S,nllC'.

rtc . Locl ron;" lI...arcb Lobs. 1423 h rty !ow ..
Terre Haule IS Camdrn SJ 081G1. 54 1·4200 ,

Yoo . h.om heodtju ....." loca'ed in the heorl 01 ,he
Scranton PAmidwest. Iton<ier Eloctronics, Inc .. >9 M...low5

Cen" ' , P.O. 110>. 3300, To"" Hauw l'll 411iOO3. It:O~, Bi,d , Gushe r.fl. I\<ekman. F1uk La, ·2311- 14S6, ..,n. Hu.!!"•• Antenn. Sp<eialilli. Aslrun, A"anti,

Littleton MA Il<:ldrn. WUU IW2VS. CDE, AEA. V;h"'l~"' ,

H. m. K..r-CES. Amplwo>ol . Sol'l' F.noIllCouri_
1he Relioblo Ham Slore Srrvl¥, S, E, Full line 01 ...-. B<ltw. Am",:o , Shu"", 1.aII... Jedronics, 1112
lOO~ <It K~n ...ond. Y"""u H ' . Dr.ke. Doiwo, G rand.;"w !;t. , Sorantno PA lMOO. 343·2124.
II<ItW "'-""""'rie> , Curti> '" T, o-c ~'" La""", San Anlonio TXH",tIet. Td eailly.Goin product:!,. i,o~ amps, .
Aslrun P,S. , Alph. M,. ~10", AIlRL '" Am.teur, Commerri.ol 2.wo,>'. SdliC: .Ant""".Kontroooes i"""-"""'" .'d<. liller rod.o.r drt<c_
lon. Full line of roou lillings, TEL-CO~ EJec. Spociolisl>, A"'. " l i. Az&n . 11"01. Hy- .10, Slan_

dar<!, Vib~I"". MidI.nd. H"",y , Cusheroh .Iron;" Communic.otiooo 675 C rea t lid . lilt. 119). Diek<olric. u,tlet. ICO~. ~FJ , Sy<', Shu",.
Littlet"" MA 01460. 611-4/16.3400 '3OolO. Cubie, Tempo, To'"Toc.nd "'1w",.zc,pt;...... '"

Ann Al'bOr MI EquiX,,'.....1 Co" Inc. 2317 v ...... J """ II<*! ,
San roo;" TX 18213. 13+-7193.

Set> '" fOT p" oduct> like T....T..... II, L. Dr."'.
o.oTroo .nd many mote. 0.j38nMonday 'hrooK' DEALERSSalu'dat.' (8)) '0 1130, "" VC R, \'r'IIIlUX ,
WD!lO Nand W811P beh,nd the ",..mle,. Pur· y~, comparuj ncme mod message
~ Rad;., Suppl , . 327 E. H""""r A..... Arm Ar·
bor MI 4Il1Gl, 008-!l696. can contain up to 25 wordsjoras little

HudSOn NH as $150 yearly (prepaid), or $15 per

N"",' Enw. nd·, DislrioolOT .nd AUlhorizr<! Se, · month (prepaid quarterly) , No men-
...;0" Cente, fOf all Mo;u.- Am. leu , Lit",", Tuf t> tion oj moil-order busin(!$ or area
Radio EJ"ctn)h"". Inc " 61 1_11 II<*!, Hud""" code permitted. Directory text mod
~H 03051. 8Il3--5OO5.

payment must reach 148 OO days in ad-
SOmerset NJ ecnce oj public-atian . For example,

N"",' Je",,)-,', <lnl}' focto')·.aulhtorizrd ICO~ .oJ advertising jar the March . '8) ~~l'Ue
Y. "", distriool<", Lar~ in""n'ot)· "I ....... ond
us«J 'la"htls, M,,, t mojo< b,.nd< io <lock. C.om_ m l48t be in our hands by Jan. lsI. MoilC..,.,,;,;-r.n<! facilili..". Radioo Unlim;!«l, 1160 10 73 ,\fO!1:ozine, Peterborough Nil

''''' A",n"". P.O. 110>. 341, Somo""t ~J 081113 .
-~. 03458. A T TN: Nancy Ciamf)6 .
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PROPAGATION
J. H. Nelson
4 Plymou th Dr,
Whiting NJ 08759

EASTERN UNITED STATES TO:
G MT: • "' • • • .. " .. .. .. • "

..l"SM , ~ "
, ,

'" '" '" m " .. zt at
"AGENTI ,.. " .. m " ts , .. '" '" '" '" "."STA.U..

CA,..llON. ,~ , r , , ,
.,.Gl"NO

MAWAn

' NO'" r ,
" .. .. '" " m "--- '" " m , m " " .. ,

MEx,CO ,
PN'll""NES

PUEATO A'CO , ,
SOUTM " FA''''''

o. S. S."

'" .. , , r
' NO' . " .. r
.......N '" '" " r ,

" zt
ME x'CO " .. , ,
.... ' <O...' N. S " .. " , ,
,""U TO . 'CO .. "

,
SOUrn AFA"'. .. r ,, , ,

ALAS"" " '"
, ,

a AGENT' ,. . ,
.USTAAl'. '" " .. ... " " " '" .. ..
C"NAl ZONE

'" .. , , ,
ENClANO '" , ,

'" '" '" '" '" " .. m '"lOA.... " '" '" .. r , , ,
'" " " " "' NO'A '" ,~ za , , ,

" ...a N '" " '"
, , , , t ,

" .. "ME.. ,CO

PH'lt", NES '" .. 14f
roE.TO .'CO , ~ .. r r , r t
SOUTN "'A'C" .. r , r m
u . So S. • '"

, ,
'"."n COAST zt .. t

A =Next higher frequency may also be useful.
B =Difficult circuit this period,

First letter =night waves. Second =day waves.
G =Good, F=Fair, P=Poor, • =Chance of solar flares.
# =Chance of aurora,
NOTE THAT NIGHT WAVE rerree NOW CO MES FIRST.

JANUARY
~ MaN ~ ~ "" rn M'

1
FIG

2 3 '4 5 '6 7 8
GIG . G~ . G/G . F~ FIF GIG GIG

9 10~11 12 13 14 15
GIG FIF FIF FIG GIG GIG FIG

16 17 18 19 20 21 22
FIF PIF FIF FI~ GIG GIG FIG

23 FIF 24 FIG .25 26 27 28 29
130 FIG 31 GIG I" GIG GIG GIG " F/F* P/F



• LCD flVe-digit frequency readout with night
light for high visibility day or night.

• Two VFOs for quick aSY across the band.
tl Ten memory slots for storage and recall of

favorite channels.
• Selectable synthesizer steps (5 kHz or 10kHz)

in dial or scanning mode.
• Priority channel for checking a favorite

frequency for activity while monitoring another.
• Unique VFO/Memory Split mode for covering

unusual repeater splits.
• Up/Down band scan plus memory scan for

busy or clear channel. Scanning microphone
included in purchase price.

SALE SUBJECT
FCC CERTIFlCAl"IC:lN

• Full 25 watts of RF power output trorn:
extremely compact package.

• Built-in automatic or manual tone burst.
• Optional synthesized CTCSS Encode and

Encode/Decode boards available.
• Uthium memory backup battery with estimated

lifetime of five years.
• Optional YM-49 Speaker/Microphone and

YM-50 DTMF Encoding Microphone provide
maximum operating versatili ty.

•

V&~§(1JJ ~
Price and Specifications Subject To "'r:b ..... V 482
Change Wilhoul Nonce 0< ""'"aloo • j e rapl O.

And don't forget! Yaesu has a complete line
of VHF and UHF handheld and ballery
portable transceivers using LCD display III

FT-290R • 2 Meters
SSB/CW/FM Portable

FT-690R - 6 Meters
USB/CWI AM/FM Portable

FT-708R
FM Handheld
70 em

r
I

FT-208R
FM Handheld
2 Meters

YAESU ELEcmONICS CORP. 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874·3100

~ "



oecesener In amateur radiO

• AlIsoUd-state technology
Input rated 250 W PEP on SSR, 200
DC on CWo 120 W on f'M (optional) , t

o n AM. Built-In cooung fan. multl-t-Ir
Hnnl protecuon. operates on 12 VO
120 VAC, or 220/240 VAC wun opuo
PS -43 0 AC power supply.

• A ll -mode squelch circuit. built-In
• Noise blanker, bujjt -In
• RF a tte n uat o r (2 0 dB)
• Vox circuit. plus semi break-In wit!

side-tone

More Infonnatlon on the T5·4305 Is
avutlable from all authortzcd dealers 0
Trio-Kenwood Comrnurucauons. I11 I V
Walnut Street. Compton. Ca li fo rnk1 90

Optional accessories:
· I'S -43 0 compact AC power supply,
. 1'5 -3 0 o r K P5 ·21 AC power suppln-s.
• SP·430 external speaker.
• !\.1B-430 m obile mounnng bracket .
• AT ·13 0 compact antenna tuner,

80-10 mind. WARC.
• AT-230 bast· antenna tuner,

160·10 m Ind. WAHC.
• FM -430 FM untt.
• YK-8RC (500 l i z) or YK ·88CN [270 II

CW fillers.
• YK-88SN U.8 kHz) narrow SSB Illter.
• '{K·SSA (6 kHl) A!\.I filler.
• M C-42S uP/DOWN hand mtcmphom
• MC-GOA deluxe desk microphone .

UP/IXJWN switch.

KENWOO

to ure same frequency and moot" as "A"
VFQ. or vtce-versa. Vro LOCK swttch pro
vided. R IT control tunes VFO or memorv.
UP/paWN manual !>("';Ul posstble usin~ .
optional microphone.

• Eigh t memories s tore freque n cy , mode,
and band data
Meflories store frequency. mode, and
band data. Ell1:hlh memorv stores recetve
and transmit freque-ncies Independently.
M.CH swm-h for operauon of memory a"
Inde pendent VFO. o r fjxed frequency.

• L1tt .ium battery memory back-up
EM l lnated Ilve-year lifl,-:,

• Meuory IiIcan
Sea as memories in which data Is stored.

• Pr0lframmable autom.atic band scan
Sca Ss programmed band width. Scan
spet d adjustable. HOLO switch Interrupts
banJ or me-mory scan ,

• IF Ii1l1ift circuit for mio.lmum QRM.
IF p rssband may be moved to place tnu-r
ferr ng sil1:nals outside the pa s sband . for
best rntcrrcrence rejeoton.

• 'rue eebte notch niter bullt-tn
Dee J. sharp, tuneable. audio notch Ither.

• N~lowowide filter ee te cne e
NAI -\\1DE switch for IF Illte-r sejecuon on
S51 . CWoor AM, when opuonal mtee, are
in!>'fllcd . (2,4 kHz IF lHter butlt-tnJ

• Spe~ch prc ce es o r buUt-in
Improves l11tclHgiblllty, un-reascs average
" talk-power"

• Flu.,rescent tube digital display
tndtcares frequency to 100 Hz UO Hz
modtllablel .

The TS·430S c o m bine s the u ltlmat c in
co mpa ct styling with advanced circuit
design and pcrCorrnance. An a ll solid·
state 5SB. CW, and AM transceiver, with
FM optional. covering the 160 -10 meter
Amateur bands, It also incorporates a
150 kHz-30 MHz gcneral coverage re
ce ive r h aving. s uperio r dynamic range.
dual digital VFO's, 8 memories, memory
scan . programmable band scan, IF shift,
notch fil ter. all-mode s quelch, and but lt
In speech pro ces sor,

TS·430S FEATURES:

• 160-10 meter operation. with ge neral
co ve rage receiver
With 160-10 rueter Amateur band cover
age. Including WARe 30.17. and 12 meier
bands. It also features a 150 kl lz-3D MHz
genera! coverage receiver. In novative UP
conversion dig:ltal rLL circuit, fo r superior
frequenc-y stabtluy and accuracy. UP/
DOWN band swucncs fo r Amateur bands
o r I-Mllz steps across enttrc 150 kl l z-
30 M llz range. Two dl~ital VFQ's conttn
uousfv tuneable from band to band. Band
tnformnnon output on rear panel.

• USB. LSD. CWo AM. with optional FM
Operates on USB, LSB, CW. and AM, with
optlonal FM , tnternally Installed . AGe lime
constam automatk-ally selected by mode.

• Compact. lightweight des ign
Measures only 10 -5/ B (270) W x 3 ·3/4 (96)
H)( 10·718 (275) D .lncht·s [nun]. wei~hs
only H .3 Ibs. 16.5 k~.J.

• Superior receiver dynamic range
Use of 2SK125 june-non-type FET's In
the Dyna-Mtx h l~h sensitivity. balanced.
direct mtxer ctrcuu provides superior
dynamu- range.

• IO-Hz step d ual digital VFO's
10-Hz step dual dl~ltal VFQ's operate lnde
pendently. Include band and mode Infor
mation. Different band and mode cross
operation posstble. Dial torque adjustable,
STEP switch for luning: In IO·Hz o r IOO-Hz
steps. A-A swnch quickly shifts 08 " VFO

General coverage, Superior dynamic range,
2 VFO's, 8 memories, Scan, Notch ... COMPACT!

T5- 305

Spf'Ci[iCUlIUlIN t'Hlrll'fln>N {In-" M'/J/"e/ 10 chnll.f/f' wllhoullwlle" or ohlllJffri,
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