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FREIGHT EXTRA

W51 tower
w/KT-34A antenna

$1099
W51 tower

w/KT·34XA antenna

$1239

COMBO
DEALS

EfDALPHA

All ALPHA amplifiers are
in stock for fast delivery
CALL FOR SPECIAL PRICES

VAN NUYS, CA 91401
6265 Sepulveda BIvO.. (213) 968-2212

San Diego Fwy 81ViC!o.y BI'KI .

TS·130S

KWM·
380

BURLINGAME, CA 94010
999 Howard Ave., (415) 342·5757
5 mIles south 011 1011.om SF: "'.porl.

18 0 0 854.6046

.,.._ "",
' -

- - - --

SAN DIEGO. CA 92123
53 75 Kearny Villa Road (714) 560-4900

Hwy 163 & Cla"emont Mesa Blvd

buying power. Most items
in stock and at lower
prices . CALL NOW!

TR.7730

Limited quantity priced
lower than dealer wholesale

Beat the price PHONE TODAY.
increase SAVE !

COLLINS/ROCKWELL

!~!!!OOD8ig Fourl

SpeciB I P.oduct No. DescnptlOll Regula. SpeeiBI

$319.00 144·148-13LB 2M.13e1,long boom S 6995 $ 77.95
$469.00 432-16l B 432MHz.16e!, 1ong S 7495 $ 60.70
$159.00 boom

144·150-16C 2M.16e!. Cir. pol. $116.95 $ 93.55

$299.00 42Q-450-18C 435 MHz, ta er. s 69 95 $ 58 .70
$449.00 Ci. pol

$629.00 TRI·EX W51 511OO11owar $999.95 $829.95

ITRI.EX

•

FREE SHIPMENT (U.p.s. Bm wn)
CONTINENTAL US II

FREE
PHONE

9:30AM to 5:30PM PACIFIC TIME.
OVER- THE-COUNTER, lOAM to 5:30PM.

MONDAY THROUGH SATURDAY
CAL/FORNIA CUSTO MERS PLEASE PHONE OR VISIT LISTED STORES.

ANAHEIM, CA 92801
2620 W. La Palma .

(714) 761 ·3033 (213) 860-2040
Belaee" o.sney\.lnd & Knot! 5 e.n-y Farm

Regula .

$389.95
$56995
$199 95

$349.95
$529.95
$749 .95

$249.95

DescnpJlOn

4 e .Tn-band
6 er. Tn-band
40M,olalable
dIpole

40M 2 er. beam
40M 3 er. be a m
40 M4el beam

REGULAR

$279,95

NEW!
YAESU FT·ONE
TRANSCEIVER

OAKLAND, CA 94609
2811 Teleg raph Ave.• 141 51 451· 5757

Hwy 24 Downlown. l e tt 27th olt-ra mp.

MIRAGE BI016
2 METER AMPLIFIER

160W
OUTPUT

SSB,FM,GW

PRICES ARE FOB CALIFORNIA. FREIGHT IS EXTRA.

WE'LL MATCH OR BEAT ANY LEGITIMATE KLMITR/·EX PRICE!

P.oduct NO.

KT·34A
KT·34XA
7,2·1

72·2
72-3
7.0-7.3·4A

CALL FOR YOUR
SPECIAL PRICE ON THIS

GREAT NEW SET

r req lange '44.148Ml-lz . AF aul .160W nom
flOW '01. AF power In. S·15W . DC opeeatmq
pw r. 13 6VOC @ 20 · 2SA _ Inlermllleol duly
cycle _ BUIIl · In receiver pre- amp Auto-
mane Internal or external relay keyin g

.of'" .u'....c e· .&.lP,U · Al"rc o ·..."'PHHIOl · "~Rl ·"'ST"O" • oeNTRON. [>FlAKE· ox [ ..a'NU A'''G • eo"' ''c • I<USTLER . ..IRAGE • ,.YE • P"-lO.......oImBOT· " 0><.. •SHURE · SWAN
• ...V...TI· ll E..C HER· BERK ' H K·8 IRO·Bolo W·C All800I(·COE • liY·G " ' " ·ICO"'· J W""llER ' KE"WOOO · Kl'" • l AAse N • TElEX · THRn · TE"'I"O· TEN·TE C · TRI5r-'O
·COlU"S·Cv&IC ·CURTIS ·CUSHCR UT. O/oow" • OATONG ·lUN. "· "HZ · "FJ • ',IICAO LOG· "'NI PROOUCT S • VAesu _"'."V......'

Prices. sp«;,hcarions. de#flptions S lJ~I fa Change ""'/>our notice CaM re sidents~se BOO sales Ie.
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INFO 1750 MeterXMTR

Patom.r EnvY-rt1
vu Cllftll.t«-

P.lomw E""I,...1 •- 17SO Matll'Tr-.mm:...

I - .~ .' .' $145.00-'" M -,- ." •

Now available in two models . Converts
the band 10·500 KHz up to
3510-4000 KHz (model VLF·Aj for

amateur band receivers . Or to 401 0 ·4500 KHz (Model VLF·S) tor general
coverage digital readout receivers. Now you can tune your receiver and
hear the 1750 meter band , navigation radiobeacons, shlp- to -ehore. and
the European low frequency broadcast band .

VLF CONVERTERS
$79.95

This 160-190 KHz transmitter kit is easy to build . The power supply and
exciter portions are factory w ired and tested , the Litz wire coils are wound
and complete instructions are supplied so you can build it in one evening .
The main unit with control panel (shown above) installs at your operating
position . The active antenna matching network mounts at the base of your
vertical antenna. A 50 ' antenna is permitted . Shorter antennas can be us
ed . Transmitter operates from 1 15·v AC . One watt input crystal controlled
(crystal supplied). No license needed. Meets all FCC requirements. Not for
use in Canada .

Enter the faSCinating workf of low frequency radio. Order your transmitter
today! Free brochure on request .

Complete your 1750 meter station with:

Elsewhere:

Subscription Rates

Elm St reet
F'eterbofOUllh NH 03456

Phone: 6OJ.92«N71

Elm St....,
Pvtertlc:Jtough NH 030l5lI

f'tlone: 6OJ-92..·1I38

Circulation Offices:

In t~ United Stat... and FosMssIOl'lS
One veil (12 '''ues~ ~OO
Two Ye ars (2.. issuesl S3lHlO
r mee Yellrs (36 issvesl $53,00

PIne Street
Peterbo,ovgh NH 03458

Pho ne : 603·924-9471

Editorial Offices:

To subscribe,
renew or change

an address:

Conlfibulions In tt>e form of manu
s<='iPIS wilM d......ings andle. photo
g,aphs lire "".'come and .. Ill be con
sidered lor poMIble putli.....hon. We
e;.., assume no .apon..bo!lt~ !of~
or daIn.age to any "",,_I PIuse
~IoM II stamped. ''It·adll'lI$~
enoelope w,ln Hen sublm..,,),,- Pay·
ment !or the use of any unsolic;lltd
material will be made upon accep.
l a" e8. All contributions should be dl·
rectee to Iha 73 &<'lltori" emcee.
"How 10 W'ile 10< 73" gUidelines "'8
~.,labIe upon request.

Advertising Offices:

Manuscripts

Can~"ja-S219711 yaa' only. u.s,
lunda. Foreogn eurl_ m.H-S«.9111
)'eat only. US. lunde. FO"Ign ."
"""I-please onClun.

A low noise recervmq antenna. Connects to you r receiver or VLF con
verter. Plug-in loops cover 10 KHz to 15 MHz (Vl F pluq -in covers
150·550 KHz) , Rotates 360 " , tilts +90 " to null out interference. Man ·
made noise limits low frequency reception . The loop antenna helps! Free
brochure on request.

Wot. 10 13 "'19-11''''. Subscnpliofl
Oepertmenl. PO 80~ 931. Farmll'lg'
dl" ~y 11131 For '_w.ls and
cllenges 01 """'ISS. include the ed·
d,ess label I.om \'Our most receot
issue of 13, Fo, gIll subscriptions , in·
elude \'01.1 , name and add rees as well
as ecee 01 gill recipie"t •. PostmaSler;
Send torm e3519 to 13 Megliln•. Sub
scription Servtc8$ P.O Bo~ 931, Fatm.
1ng<S81e, NY 11137

Subscription
problem or
question:

w"'e 10 13 Megalm•. Sub8criptlon
Det>atlment PO Bo~ 931. FI.mlflgdal.
NY 11137. PI_Include., Iddrl!'l',....

LOOP ANTENNA

Amplifier .... $77.50
Plug-in Loops $59.95

73 M. ga: m. (ISS~ 009&-9010111 pUb
lilIled monthly by 13, Inc. I subsidl.ry
of Wa1ne G'een. Inc" 80 Pine Street,
Pel e,boroogh NH 03458. Second Class
POstaol paod It JlelerbotOugn NH
~ and . 1addolio",,1 mai ,og OtlIC,"
En!lr. eonlenl$ copynghl 1982. Wayne
G<"", Inc. All "ghle reserved. No pari
Of Ih•• Jl\IbllCllion"""1 be repl'.nled or
OIn_'1I "'p'oduced WllnOiJI wrlllen
perml.s",n ftOm llIe publishe,. M,e' G
111m Ed it lon _ Un ille. ,,;l y M,croWm,
Ann "'bo r Ml 481Cl1l

, iii Jl_
Order today direct or from your favorite dealer. To order direct include
$3 shipping/handling . Add sales tax in Ca lif. Order today!

Palomar Engineers
1924·F West Mission Road, Escondido, CA 92025

Phone (714) 747·3343
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W2NSD/i
NEVER SAY DIE
editorial by Wayne Green

NEWS FLASH

On February 17, the Federal CommunicatlonsCommission
approved the release o f a Notice of Proposed Rule Making
and Not ice of InQuiry that could result in a substant ial expan
sian of the amateur HF phone subbands. The Commissioners
propose to expand the present 2O-meler allocation by 50 kHZ,
giving General, Advanced, and Extra Class amateurs phone,
SSTV, and facsim ile privileges from 14.150to 14.200MHz. The
docket, which is labeled Private Radio Bureau 82-83, has a
comment deadline of July 1, with reply comments due August
2. Along with proposing the 2O-meter expansion, the ccmmts
stoners are seeking comments regard ing the expansion of
other US phone allocat ions. 73 will bring you the full text o f
PRB 82-83 as soon as It Is available.

WFYE BEEN BASHED

Word has leaked out that Dick
Bash, the chap who publishes
the books with the answers lor
the FCC tests, is about to bring
su it against OS T because they
won't let him advert ise h is
books. Well , I don't know what
their excuse is for that. I suspect
thai they Just don't want to help
sell a book In direct compeUllon
with their Q&A Manua l, wh ich
does about the same th ing, only
not aulte as WAil

There was a russ a utue while
back when the FCC was report
ed to have lowered the boom on
Ham Radio magazine, essential
ly telling 'em that if they con
tinued to carry ads for the Bash
books,the FCC would cut off In
format ion for their HR Reports
(now defunct). The FCC has
made no bones about being very
upset over what they see as a
tota l defeat 01 their license
exams.

My own view is that Bash's
books are one o f the most
destruct ive forces In amateur
radio. They have removed the
last vestige o f need for a
newcomer to bother to learn
even a shred of know ledge
about the technical end 01

things, opening the gates to
anyone who can learn the code
at live words per minute. We've
seen that kids of four can do
that, so it certain ly Is no ac
compli shment worthy of great
pr ide . And so, while on the one
side I see most hams demand
ing that only the code be used to
keep out the undesirables, on
the other I hear them bitching
about the growing mayhem on
the bands as new turkeys get on
the air .

The Bash books, as far as I'm
concerned, are a poison which
is rapidly sapping the strength
of what was once a proud hob
by. If Carr ie Nat ion were around
today, she wou ld rip 'em up and
let the dealers return them to
Bash for a retune. Alas, most
hams today can 't get thei r
wh eelchair s in to the ham
sto re s ... or maneuver t heir
walkers to the book department.
Only the I rustrated CSers are
making it.

As far as I know, only CO
Is carry ing ads lor these tn
sto lons publications. The FCC
can make ru les against them,
but how can they be enforced?
So Bash goes on repr inting the
FCC exams virtually word lor

word, complete with the an
swers. He started out at FCC ot
f lces interviewing people who
had just been through the exam,
getting everything they could
remember and writing it down.
Today I think he depends on
cards sent in by people who
have just taken the exam. It's a
sure-f ire way of totally destroy
ing the FCC test. .. and the
fabric of amateur radio. These
cheat-sheets have been so suc
cessful that a large percentage
of the ham clubs who had been
giving techn ica l c lasses to
prepare people to pass the test
have given them up. Why spend
the time and money on classes
when you can memorize a few
test answers in a couple of
hours and fly through the exam?

In turn , this has been keeping
newcomers to amateur radio
from ha ving to con tac t t he
cl u bs . . . a nd ha s furthe r
di scouraged club membersh ip.
So we are seeing many 01 our
ham clubs dying . Many are
becom ing geria tr i c event s
where doddering o ld- t imers
rega le each other with tales of
long ago triumphs.

II anyone out there really
cares about getting amateu r
radio repaired, if anyone would
like to see us be able to provide
emergency communications, il
you'd like to see us start turning
ou t some new inventions and
pioneering new techniques, If
you are sick of the crap on our
banes ... then start do ing
something about it. It is up to
you. Go down to your ham store
and talk the owner into throwing
out those Bash books. Tell CO
what you think of their carrying
the Bash ads. Let' s take some
steps to make this a techn ical
hobby aga in. Let 's see what we
can do to get hams back into

bu i ld ing, experiment ing, and
pioneering .

Let's get our ham contacts
more interesting by weeding out
the CBers who never grow up.
t.ets get th o se te chn ica l
classes in c lubs going aga in. I
wa nt to be proud to be a
ham... and so do you.

Carrie Nation ... where is
your spi rit ?

THE CD DEBACLE
My editorials on the almost

non-existent s t at e of Ci vil
Defense in the United States
have apparent ly lallen upon
apatheti c and uninterested
eyes . I' ve had vi rtually no
response. Trying to get some li le
Into th is desperat ely needed
service is like trying to move the
Oueen Mary.

To go back briefly over the
situation: As part of the SALT
agreements ou r poli ticians. with
their usual wisdom and fore
sight, made a pact with Russia
setting up the main nuclear
deterrent as Mutual Assured
Destruction (MAD). We agreed
to not protect our ci ties and peo
ple and Russia made the same
pact. Fine idea ... il they blast
our c ities, we'u blast theirs, and
no one wins.

As usual wi th Russian agree
ments, the f irst step to imple
ment it was a mass ive building
0 1 nuc lear bomb shelter s
through out Rus s i a. Well ,
they've done well with th is. If
you ever read any news more
than the ba ll scores, you know
that the Russian shelter system
is an accomplished tact. Per
haps it is t ime to go back and
change MAD to AAD, American
Assured Destruct ion.

It is unlikely that our present
government is going to do any
th ing serious to revitalize Civil
Defense. They're f ight ing to cut
expenses, no t generate
them .. . li ghting against the
massive so cia l reform ex 
penses. A recent stud y 0 1
Sweden on PBS showed the
result of socialism carried to the
extreme. Depressing.

Amateur radio has never de
pended on the government for
support. The fact Is that in just
about every case you can men
tion, the government has hurt
amateur radio when it has med
dled with it. Left to our own
resources, we would have a
much larger amateur rad io ser
vice, would be years ahead in
technology, and our country
would not have been passed by

,
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TS-530S
S15.000FF

TR-7730
S30pOOFF

WITH OR WITHOUT
MC-46

CASH
NOW!

TR-B40D
S30pOOFF

· .. pacesetter in amateur radio

ASK YOUR DEALER FOR DETAILS

R-1000
s3 0 poOFF

T S - 13 0 S E o r
TS-130S
S15 ?O OFF

Oil. Purch...a
I

TEX"'S
Dougla l Eleclronic .
Corpus Cn"s t'. TX 7840"
(512) 883·5103
Elect rorolce C.nl.r
Dallas. TX 75201
(21") 526·2023
Hlrdin Ei.ctronlce
Fl. Worth, rx 76112
(817) 42 9·9 761
Mldleon El.clronic:.
Houston, IX 11010
(713) 658-0268
K.nned1 .... aoo::i.t••
San Antonl() , TX 1822 2
(51 2) 333-6110
WASHINGTON
"' -B-C Communic.tlon.
seeme. W/l, 98155
(206) 364-8300
...mat. ...r Rl d io
Supply Co.
s e etue. WA 98108
(206) 767·3222
C-CO"M'
Seattte, WA 98107
(206) 784 ·7337
WISCONSIN
"'mal.u, El.clronic
Supply
M"waukee. WI 53216
(" 14) .... 2·.. 200

I

Redia , Inc.
Tu iUl. OK 74119
(918) 587·9123
OREGON
Portl.nd Red lo Supply
Portl and. OR 9 720 5
(503) 228·8647
PENNSYLVANI...
Hemtronlc. /Tr.YO I .
Treyose. P/l, 1904 7
(215) 357-1 400
J.R.5 . Diltnbul~
York. O'A 17"0"
(71n 85"·8624
SOUTH C...ROLlN...
G.I.S....D•
COmmunlc.tion.
ROC khtll, SC 29730
(803) 366-7157
SOUTH DAII:OT...
Burghardt "'1nII1.u,
Cent. r
Waleflow n. SO 57201
(605) 866· 7314
TENNESSEE
"'m.t.ur Red lo Supply
01 N..hyfff.
Mad ison , TN 37115
(615) 868·"956
" .mphi. "'m.t.ur
Electronlc l
lolempn,s . TN 38108
(901) 683-9125

C'ly _

Oe".r Nam.

Address

NEVAD'"
"'mll.u, Electronic
Supply'
res vegas , NV 89106
(702) 6"7-311"
NEW H.....PSHIRE
Tuft '. Red lo "
EI.ct. S uppiy
Hudson , NH 03051
(603) 883·5005
NEW MEXICO
Eleclronic Modu le
HOIlDS. NId 882"0
(505) 397-3022
NEW YORK
...dlrorod.ck R.dio Supply
Ams te rOam. NV 12010
(518) 842-8350
H..rl.on Rldlo Corp.
Long Island . NY 11735
(516\ 293·7990
Redlo World
Or,s kany, NY 13"2"
(315) 736-018"
OHIO
Amet.ur Electronic
Supply
W,ck IlHe. OH 440 92
(216) 585-7388
Sr.pco Electronlce
Dayton. OH "5"0"
(513) 22 .. -oa71
Univ.....1"'met.u.
Rad.o, Inc .
ReynOldsbu rg, OH 43068
(614) 866-4267
OKL"'HOM'"
D.rrlck Electrorolcl"
Broken Arrow, OK 7" 012
(918) 251-9923

lolode l pu'cn..ed

CUl tomer Signa tu re: --- - - - ---- - -------''''.."'''",,,...i'-'9<

Cuslom,rName , Call SlgO\. --'C '-

I

.....RYL....ND
Electronic Inl 'l S.,...Ic.
Wheaton, 1,40 20 902
(301) 946·1088
Th. Comm. C.nt.r
Laurel, MD 20810
(301) 792·0600
MICHIGAN
Redia Supply "
Engln••nng
Detro,' . 1,4146201
(31 3) 435·5660
MINNESOT",
Mtdw." "'mel.ur
Redia Supply, In c~
Minne apoli s. MN 551 4 2
(612) 521·4662
..,SSOURI
H.m Rl dlo C.nt.r
51_L.OUII , 1,40 63132
(31" ) 1J93·6060
H.nry R.dlo Company
BUller. 1,40 64730
(816) 67g·3127
..ldCom EI. ctronlc l
SI. louis. MO 63144
(314) 961·9990
.....oun Ra dio C. nt.,.
Kans as C" y. 1,40 64150
(81 6) 741·8118
MONT"'NA
Conle1 Rld lo SUPpl1
Bill ings. MT 59101
(406) 259·9554
NEBRASK ...
Comm...nic.t lonl C.nt.r
lincoln. NB 66508
("02) 476·7331

FLORID'"
"'lnII t.ur Electronic
Supply
Orlando, FL 32803
(3051 894· 3238
"'mat.ur Radio C.nt. r
M,am" Ft, 33137
(30 5) 573·8383
HAW...II
Honolulu Elec t roroicl
HOnolulu. HI 96814
(808) 9"9·556"
10...HO
Ro.. Oll t,ibUtln j Ce .
PresIon, 10 8326
(208) 852 ·0830
ILLINOIS
Et1c keon Communic.llone
Ch,cago, n. 60630
(312) 631·5181
INOI...N...
Gr.he m ElM:tron lc:.
Ind,a napolt•. IN " 6 204
(317) 635·5"53
Hooli., Ele ctronice
Terre Haute. tN 47802
(812) 238·1456
Kryd.r Elecl ronicl
Fa" Wayne. IN 46815
(219) 485·6"34

""..HI, Inc orporel.d
Co uncu stcue. IA 51502
(712) 323·014 2
K"'NS"'S
Al aoo::leled Rldlo Comm.
(hIefla M Pa rk. KS 66204
(913) 381 ·5901

--

Participating Trio-Kenwood Authorized Dealers :
"'L...BAMA
LOft,·e Eleclronlcl
Bum.ngnam. Al 35233
(205) 25 2·758 9
"'LASKA
Ra ltabt. Electroni...
AnChorag e , AK 99503
(907) 2T9 ·5100
...RIZONA
Po"'. , ConImunlc.tlonl
Pnoenox. AZ 85015
(60 :1) 241·9288
C...lIFORNI",
H.m Red lo Dul l. t
Burl ingame. CA 940 10
(415) 342-5757
H.m Radio Dutl.t
San O,ego, CA 92123
(71 ") 560·"900
Hem R.dlo Du lle l
Van Nuys, CA 91401
1213) 988·2212
Hem R.dio Out le t"
Oakland. CA 94609
(41 5) 451-5757
Ham Ra dio Outle t
Ana he,m. C'" 92801
(71") 761-3033
H.nry Ra dio, Inc.
lOS Ange les , CA 90025
(213) 820·123"
H.nry Rad.o " Electronic.
Anahetm, CA 92801
(714) 772-9200
COL.ORADO
CW Elect ronic Sa le l Co.
Denver. CO 80202
i3031832-1111 -

~!5!N~o~29,e
73-88/82 l111 West Walnut Compton, Califorllla 90220
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Japan and possibly Russia in
technology.

With amateur radio the only
practica l system for emergency
commun icat ions, one might
think that the government would
be interested and perhaps even
cooperative. But no, CD is a
disaster in most areas of the
country. Few CD officials have
wanted to cooperate with am
ateurs, so there Isn't much do
Ing as far as organized CD corn 
munications is concerned, This
has not stopped the CD officials
from spending all of the money
allocated to their areas, even
though most, if not all , o f the
money is wasted.

We can br ing some light into
this dark area if readers with
personal knowledge of what is
happening In their communities
will write and let me know. let 's
bring this out into the open and

see if we can't get some offi·
cial pressu re to improve the
situation.

With or without CD ccccera
non, I'd like to see amateurs set
up a national emergency com
munlca tions system . . •o ne
which would provide the com.
munications wh ich will be need
ed in case of the worst. Re
member, if we don 't have such a
system set up and working on a
dai ly basis when there Is no
emergency, it is not likely to be
ot much vatue when things are
in an uproar.

With some gu idance and
leadership , we migh t be able to
get many ham clubs toestablish
special emergency teams. We'll
be wanting to provide cern
munlcations not on ly between
hams, but also have a sys tem of
communicating with rnost of the
other civilian and governmental

radio services. This will mean
the establishing ot emergency
communications centers wi th
their own power and equ ipment
capable of operating on a wide
range ot frequencies,

If any clubs are doing this,
we'd like to have some pictures
and an artic le. This might en
courage other groups to wofi(
along similar lines.

Or would you rather just rag·
chew and wait, hop ing that the
Russians will feel sorry for our
unprotected cities and be nice
enough not to take advantage?

KILLING THE WOODPECKER
Yes, the damned th ing is a

pain. And it isn't going to go away
unless you do something about
it. We already know what it is.
We know where It is. We know

Continued on page 44
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"It's the greatest thing to come along in engineering! Here-for two
dollars-Is a tsc-meter antenna ., .slx Inches long!"



• Patent pending

COMING SOON:
RV75 Synthesized VFO
featuring the Drake "VRTO"

• frequ ency Synthesized t or crystal-controlled
stability . VATO IV,lIuble Ran Tuning Osdllator" J
adjllsts t uning rate as function Of t VOlrl9 speed . r-,
• Rfsolutlon to 10 Hz • 'rnree programmable flud
frequencies for MARS, pte. • Split or Transceive
operuion with main transceiver PTO or RV75

With the new TR5
versatility and value are spelled D-R-A-K-E ...

farabove average!

YNAMIC
RANGE

The dynamic range of the TRS is unexcelled by any transceiver in its class. The TRS's
greater than 0 dBm third order int ercept point (85 dB two-tone dynam ic range) at 20
kHz spacing can be achieved only by the use of a passive diode-ring double balanced
mixer. Drake was the first to bring this technology to the Amateur market with a
high-level mixer in the TR7.

ELiABLE
SERVICE

When you purchase a TRS. or any Drake product. you acquire a product of the latest
production techniques. w hich provide reliable performance.

Yet with a product as sophisticatecl as one of tocay's t ransceivers . after-sales
service is a must. Ask any Drake owner. Our Customer Service Department has a
reputation second to none.

CCESSORIES

ILOWATI
AMPLIFIER

Drake is t he only Amateur Radio manufacturer w ho offers a full complement of
accessories to satisfy almost every desire the HF Amateur may have. Th is wide
selection allows any operator t o assemble a station w hich meets his needs. and
assures compatible interfacing and styling instead of a desk f ull of equipment with
a variety of styling and poor operation as a syst em.

----'--------
Everyone wants to be heard! The accessory L7S and its 3-SOOZ (1200 watts PEP
input) and a decent antenna w ill do the trick. This rugged sett-contatned amplifier /
power supply w ill put t he TRS on an even f oot ing with the best of t hem.

NGINEERING
The TRS and all Drake Tra nsceivers. are backed by the best in engineering. The TRS
is the result of an ext ensive engineering effort. combining proven past tech niques
and ideas w ith new state of the art concepts.

As a result. the TRS will not be superceded by a new model every six months. It
represents a true rad io communicat ions value that will provide many years of
operat ing enjoyment.

see your Drake dealer
or write for

additional inlonnalion. R. L. DRAKE COMPANY

Features, avauabmty ilnd prices Subject to c~ange Without nonce or OOIIg<ltl<Jn,
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Watching the Weather
- a cheap and easy conversion

«

The converted fax unit. The autotransformer is to the left of the desk fax, The motor capaci
tors are shown between the drum and the power trans former occupying the area formerly
used for the exciter lamp.
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T he Western Union desk
fax offers an inexpen

sive approach to the recep
t ion of satell ite cloud-cover
pictu res. Th is article de
scribes a complete satell ite
receive system using the
deskfax recorder. l ittle ac
tual construction is nec
essary and the results can
be equal to those of more
co mplicated systems. The
receive system and the fax
display unit are separate
elements and are d iscussed
individ ua lly.

Receiver Co nversio n

The receiver needed here
sho uld be capable of FM
recept ion somewhere be
tween 20 and 50 MHz and
should be tunable in order
to compensate for Doppler
shift. A receiving conve rte r
is used to bring the satellite
frequencies within range of
the FM rece iver, Severa l
rad io sets which qual ify are
listed in Table 1.



Table 1. Possible radios for receiver conversion.
73Magazine • April,1982 11

The Deskfax con version system des cribed in the text is pictured here. A lthough the des k fax
is sho wn with the top cover in place, it is better to have the cover removed for actual use.
The picture afso shows the FM receiver and the converter, preamp, and power supply for
the solid-state circuits.

----

checks sho uld be made.
The first check is to see that
the unit functions when the
inc oming and outgoing but
tons are pressed. It sho uld
be noted which of the re
lays operate in eac h mode,
paying attention to the rn
com ing funct ion.

A rel ay ma rked l R, lo
cated near t he back of the
uni t , m ust be operated
manuall y as the incoming
switch is pressed. A rubber
band stretched around the
lR contac t wafer and at
tached to t he 6AU6 tube,
located between relays TR
and ACK, provides a conve-

init ia l efforts to understand
o rbital mechanics a nd the
unusua l behavior it impa rts
to sa te llite paths.

Picture Displa y

The deskfax conversion
is almo st as simple as the
receiving syste m. The desk
fax unit is used essentially
as is, with o nly minor mod
ificat ions m ade for con
venience. Since no type of
tra nsmis sion is desi red in
thi s unit, some o f the tra ns
mit ci rcu itry is disabled o r
removed.

O nc e the deskfax unit is
obtained, a few operational

Radio set Type Frequency Coverage Noles

BC-603 military surplus 2O-2B MHz sold wlo power
supply

A-lOB military surplus 2D-2B MHz sold wlo power
supply

BC&l3 military surplus 28-39 MHz sold wlo power
suppl y

R·109 mili tary surplus 28·39 MHz sold wlo power
supply

Radio Shack police band 30-50 MHz solid state, power
VHF Pro supply included

Y4 -inch aluminum tubing.
RG -59 w a s u sed as
feedl ine . This a ntenna pro
vides excellent signals a nd
good pictures can be ob
ta ined on ove rhead passes.
Once the sa tell ites have
been heard . the orbit calcu
lations a re quite simple.

So me simple DXing' and
no te t akf n g w ill re ve al
e no ug h informatio n for
short-term pred ictions of
t he ne xt sa te llite p a ss.
Co m mer c ia IIv-a v a iIa b le
sate llite-track ing kits such
as the one the ARRl pro
vides for the O SCAR sat
e llites are helpfu l in the

Al l of the rece ive rs men
tioned in Table 1 sell for
less than $35 and o ne of
these o r a sim ila r receiver
should be o btained first.
Then it is a matte r of se lect
ing a converter with an out
put wh ich fall s within the
tun ing range of the rece iv
er . The converter crysta l
determines thi s outpu t fre
quency.

O ne attractive prospec t
is the use of a converter
which reduc es the incom
ing signa l by exact ly 100
MH z. A sate llite s ignal
transm itted a t 137.45 MHz
is thus converted to 37.45
MHz and the digit o ne is
mentally added to the front
of the receiver d ia l. How
ever, it sho uld be noted that
rece ive rs which cove r 28-39
MHz usually sell for about
ten do ll ars more than those
wh ich tune 2(}'28 MHz . In
thi s case, the frequen cy
conversion sho uld be in
creased to 115 MHz for an
o ut put of 22 MHz . The con
verter should not change
t he sate llite signals in such
a manner that would permit
interfe rence from Ci tizens
Band transmitters. That is, a
frequency difference of 110
MHz sho uld be avoided.

A simple tu rnst ile anten
na , con si sting o f two
crossed dipol es with reflec
tors. was made from a
wooden mast and some

I use an R-10B military
surp lus rece iver a nd a con
ve rte r pur cha sed from
Hamtronics Co. The re
ce iver is more sens itive
than its 6C-603 counterpart,
but it requires a filament
supply of 6 V de at 6 Am
peres as we ll as a 135-V de
B-plus supply. The R-108
does have some nice fea
tures to mak e it a worth
wh il e pu rchase . One is a
fixed level of audio output
that is inde pendent of the
speake r vo lume cont rol.
The fixed output can be fed
direct ly to the deskfax re
corder. A tuning a id in the
form of an osci ll a tor is a lso
included .
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co rd ing to t he intensity of
the aud io signa l.

A new stylus. if needed,
can be made from a stee l
wire cut from a wire brush
or a wire wheel. It is not
necessary to so lder the new
wire to the old sty lus c lip;
mere ly route the new wire
though the holes that a re in
the clip, then insta ll it in the
holder. Using this method,
it is possible to attach a
2-inch-long wire and extract
it toward the drum as it
burns down. In this way, t he
stylus need not be changed
so often.

Now the deskfax is ready
fo r conve rsion. Fi rst. re
move the wires that are
co nnec ted to the co il of l R.
Remove t he buzzer and the
ACK push-button switch.
The o range wire which fol
lows the switch deck har
ness should be attac hed to
the ACK lamp a nd the
jumper from the push-but
ton to the lamp should be
deleted . The short gray wire
should a lso be removed.
The ACK lamp will now
have one side connected to
3 blue wires and the other
side will have 2 gray wires
and 1 o range wire . The ACK
lam p will not light. A toggle
switc h sho uld be attached
where the push-button was
mounted . Unso ld e r the
power cord and move it fa r
the r into the chassis until
o ne wire will reach the new
toggle switch. Then solder
that wire to one side of the
switc h. Trace the remaining
wire back to the rear power
fuse. Cut the wire there and
so lde r it to the empty termi
nal o n the rear fu sehofder.
Using the piece of power
cord that wa s just cut off,
connect the empty terminal
o f the front tuseholder to
the rema ining terminal of
the toggle swit ch . This will
co mple te the wiring of the
ma in power switc h.

Remove the excite r lam p
assem b ly and its t rans
former . If you do not desire
to manually operate relay
lR, it may be left on per
manent ly by so lde ring the
co ntacts together o r jump-

PHQ<lE ...CO

• utHO 'NPUT..~
RECE, vER

REAR

M
V

this a rm . The incoming
check should be repeated
again , thi s time to verify
operat ion o f the stylus .
With a piece of fax paper
o n the drum , begin the
testing procedure again . At
the rea r of the deskfax, be-
tween relays lR and ACK.
there is a pot listed as P1 .
After the drum sta rts mov
ing, P1 should be advanced
unt il the stylus begins to
burn the fax paper. If the
fax paper does not burn, try
placing an audio signa l
across the end taps o f the
transformer loca ted nea r
the incoming switch deck .
The fax paper will burn ac-
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"''' 'lOG... "..n s

MOTOR CAO" CLTOII
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CUT ....0
SOLOEa

._~
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spring to re turn the drum to
its origina l po sition.

If all this occurs, the unit
is probably OK . If the 6V6
or HR re lay fail to operate,
c heck the c a t hode and
plate voltages on t he 6V6.
The ca thode shou ld have
16-20 V de and the plate
should have 280-300 V de.
Fail ure to re a d t he se
voltages indi cates that on e
of the larger resistors in the
deskfax is opened . The grid
volt age on this tube is prac
tical ly nil.

To the rear of the drum is
the stylus a rm. A small
a luminum clip conta ining a
steel wire stylus fasten s to
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Fig. 1. Block diagram o f the complete fax system.
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Fig. 2. A few simple wiring changes are needed to modify a desk fax unit.

rnent way to anchor this
re lay into operation. Now
re lay PWR should close,
and the 6V6 tube wi ll sta rt
to glow. As the 6V6 tube
warms up, a number 47
lam p in the B-plus power
supply will a lso sta rt to
glow, diml y . Th e relay
marked HR will close and
the rotating drum will sta rt
to advance toward the o p
posite end of the fax ma
chine . At the end of the
drum 's trave l, a screw lo
cated on the forward e nd of
the drum touches a po st
wh ich shuts off the incom
ing switc h deck , resets the
relays, and a llows the drum

12 73 Magazine " April,1982



-

II! Ii II
I Ii Ii

•

"PERFECT
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See the complete Amateur Radio line in
our latest catalog or visi t your nearby
Heathkit Electronic Center ·
Where Heathkit products are displayed . scro and
serviced. See your telephone directory wtute pages
for the store near you.

H ~H

AND HAMS•••

Who builds the best Amateur Radio gear
around? You do ! Thousand s of Hams attest to
the reliable performance. specificat ions and 1009
term dependabihtyof Heathkit Amateur equip
ment. Not to rnennon the thrill 0 1airing a rig that
you've buill with your own hands. The more than
200 Hams at Heath invite you to join the fun .

For over three eeeeees. oc r unique "We won't
let you fail" phi losophy has created a strong part
nersmp between Hams and Heath, the wend's
leading electronic kit manufact urer. Heath is com
mitted to designing equipment and accessories
of the highest Quality tnat will withstand the test
of performance - aso after aso.
Amateu r Radio Is an exc iting , worthwhile hobby.
Starting and pursuing it w ith Heathkit equipment
is the best way to go. Our complete line can pro
vide everything you need. from a basic Code
Practice Oscillator and sell-study License Courses
all the way to a sophisticated station of operation
with remo te capabil ity, Pacesetter Ama teur Hadio
enthusiasts are even using Heath/Zenith com
puters to design antennas.plot beam headings.
track OSCAR and transm it ATTY Heath and
Hams. once again . are "pertect partnersNin a
new adve nture.

_.....
. -'...

FREE CATALOG:
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with one operating at 40
Hertz. This system is by no
means new, bu t few detail s
have ever been publi shed
on how to go about it. This
approach becomes more
desirable when fax un its
whi ch operate at 120 rpm
are priced.

My circuit consists of an
osci llator and a div ider
chain which together pro
duce a 4o-Hertz sq uare
wave output which is fed to
an audio ampl ifier, where
the signa l is co upled to the
drum motor through an au
totransformer. A sq ua re
wave is necessary for the
divider chain to function
properly.

The osci lla tor c ircuit was
originally designed by Ken
Cornell as part of a trans
mitter for t he license-free
175Q-meter band and was
f ir st publi shed in the
newsle tte r of the l ongwave
Club of America . It is with
Ken's kind permission that
the modified ci rcuit is in
cl ud ed here. The ci rc uit
was selected for its stable
sq ua re-wave ou tput. The
oscil lator and the divider
cha in both operate from a
five-volt power supply. The
Cornel l c ircu it makes use of
a crysta l operati ng at 80
kHz and div ides the signa l
down to the 20 kHz the di
vider cha in requi res. Since
the oscillator c ircuit wa s
designed for a much higher
crystal frequency, it may
take a few seconds warmup
time to get the o scillator
perking. A suitab le substi
tute fo r Ken's design would
be an oscillator operat ing
at 100 kHz , divided by 5.
Only the aQ-kHz crysta l and
7473 Ie chip need to be
changed . This should be
cons ide red if a l 00-kHz
crystal is mo re readil y
ava ilable.

The divider chain con
sists of a few components
and a handful of ICs. The
freq uency divisions may be
verified by monitoring the
outputs of each Ie. The
4O-Hertz o utput is t hen fed
to an audio amplifier. I
used a tape reco rde r am-

...."" ,,'...

O rig ina lly the d rum mo
tor tu rned the dru m at 180
rpm; this will not synchro
nize with any 12o-rpm fax
signa ls presently used on
the sate llite bands. In orde r
to minim ize the cost and
complexity of fax systems,
a plan was long ago devised
whic h makes use of the ex
isting motor by a ltering the
frequency at whic h the
motor operates. This is ac
complished by replac ing
the 6O-He rtz line voltage

llO VOC
" [ " SUlll D

'(1"'U"THE$( ' WO
"<lINTS

....... .''"

fi nal step is a must. There
a re fo ur wires that lead
from the gray d rum motor
located at the top of the fax
machine. Trace these wires
as far back fro m the motor
as possible. then clip them
loose. This sho uld only be
done aher the fax mach ine
checks out complete ly. The
wh ite wire wi ll attac h to a
2 .5-~F capacitor located be
low the exciter lamp trans
fo rmer and thi s capacitor
sho uld also be removed .
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Fig. 4. The 4Q.Hertz signal from the amplifier is stepped up to run the motor, A de vo ltmeter
placed at the output of the amplifier will read approximately 12 volts going into the
autotransformer. A lower vol rage indicates the amplifier does nor have sufficienr output
power to drive the motor.

ering them. The un shielded
leads of th e inpu t line
lead ing to the input trans
former should be replaced
with shielded audio wire.
The origina l wire exited
through a hole in the rea r of
the chass is . This hole will
accommodate a phone jac k
very nicely.

Up to now the conve r
sion steps desc ribed have
been for the sake o f con
venience and co uld be by
passed if desired . But the
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Fig. 3. Th is 40-Hertz signa ' source drives an audio amplifier wh ich powers the deskfax drum
motor.
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Dennis W. Phillips KA4RUL
3':101 Ibis Drive
Orl.mdo fL 32803

f

The Sinkhole That Ate
Winter Park

- hams vs. hole

•

W hen I locked the door
to my busi ness on

the afte rnoon of Friday
May 8, 1981 , looking for
ward to a weekend of re lax
at ion, I did no t know that
within 48 hours my faith in
terra firma wou ld be shaken
forever and that my fa ith in
the value of amateur radio
wou ld be renewed .

Winter Park is just across
the city line from O rlando
and righ t in the cente r of
the state of Florida . The
area is noted for the many
lakes which dot the land-
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scape. These lakes are fed
from the massive Flor ida
aquife r, a spongy, water
soaked limestone bed that
lies under the who le centra l
area of Flor ida . During
times of drought, the water
leve l fall s and the porous
rock can collapse. When
th is ha ppens on a large
sca le, the resultant dep res
sion is ca lled a si nkhole. It
appears to be a monstrous
cra ter to the cente r of the
Earth which is devouring its
su rround ings . 1t is both
frig hten ing and, when oc-

currtng in an urba n area,
dangerous and disastrous.

Early Saturday morning, I
was beh ind my lawnmowe r
enjoying the Fruits of Sub
urban living, the Right to
li fe, liberty, and the Pur
suit of Crabgrass, when the
ringing telephone offered a
respite from the sun. It was
a n employee of mine, call
ing to find ou t if I knew any
th ing abo ut my shop's co n
d ition , She had heard that
the area was si nki ng.

I called the pol ice imme
d iately, but they had no in-

formation to give me other
than the fac t that there was
a sinkhole; they advised me
to stay away. That same in
formation was confi rmed
by a call to the Fi re Depart
ment. I frantically called
City Hal l-no answe r. Then
a t hought flashed in my
mind and I raced to the
shack . f lipped o n the
2-meter rig, and dia led up
the loca l repeater. I ca lled
for a break. and there on
frequency and at the sink
ho le was a ham friend . Ed
Cox WQ RAO/4. He had just
happened to be passing,
noticed the e me rge ncy
vehicles, and stopped fo r a
look! Ed desc ribed the ac
tivi ties and area of invo lve
men t and then advised me
on the best way to get into
the area .

Armed wi th this in for ma
t io n, I raced over from my
home fo r an inspect ion,The
a rea looked like a scene
from a B horror movie. Fair
bank s Avenue, normally the
m ain east-west ro ad
through the town, had a six
block section ba rricaded .
Many eme rgency vehicles
sk ir t e d the pe r ime te r.
Po lice had establ is hed a
crowd-co ntrol li ne . And
there in front of the wid
en ed eyes of hundreds of
spec ta to rs was a gaping era-
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ter. One almost expected
some prim ordial beast to
rear its head f rom the
depths. The pit was 400 feet
across, over 150 feet deep,
and contained a dry clean
ing plant, a TV store, a prin t
shop, six Porsches, and the
back end of an auto repair
shop. For desser t, it had
eaten a thr ee-bedroom
house, parts of two streets.
and an O lympic-size ci ty
swimming pool .

I stood in the front door
of my shop - just 125 feet
from the r im - in total dis
be lief. I had been a resident
of centra l Flor id a for awhile
and knew that although
sinkho les were not too un
common, thi s gigant ic one
wa s very unusual. A passing
pol ice off icer said t hat
three other sma ll er sink
holes had opened up else
where in the county .

As the cra ter began to as
sume a round rim, however,
I felt that perhaps my prop
erty would be saved. And
when a telephone utility
worker came by and mut
tered that i f a nearby ma in
trunk line went, south
Florida would be sending
letters for a whi le, I got an
idea.

Here wa s the prospect of
a com mu nication emer
gency and mounting na
t ional and international in
te rest. I shou ld set up a por
table amateur station on
my proper ty near the hole! I
also had easy access to the
local geo logi st's temporary
field headquar ters, where
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comp lete fa ctua l info rma
tion would be available on
this and other sinkholes.

I made the ten-minute
trip home and rushed into
the shack. I wondered 
what kind o f antenn a?
What rig? What about pow
er? I would have to home
brew an antenna. I grabbed
some RG -58/U from a pile
of Hamfest Fallout. I also
found some 45O-0hm lad
der line. In the uti lity room,
I had a coil of Rornex house
wiring, scraps of st randed
copper wire, and an old ex
tension cord . I borrowed a
mar ine battery from a
neighbo r. I was certain that
I could do something with
all this wire, but to be sure, I
took the matchbox tuner. I
also chose my tube-type rig
(Drake R4B and T4XB) rath
er than my new so l id-state
rig because of the reput a
t ion of tubes in the final s
during high sw r cond it ions.

Finally, I took along my
dummy load, a ham's most
important device. I knew I
cou ld tune the rig with the
known 50-0hm value of the
dummy load .

My stat ion wagon looked
as though I had just come
from a b inge at a hamfest.
M y XYl came runn ing down
the d riveway with a D-104
mike and a CW key. She ad
v ised, " Be ca reful, Honey,
and you need these, don't
you?" I cou ld see bits of
tears in her eyes, and, had I
waited, I think she would
have renewed her pledge to
get her ham ti ck et.

As I drove ba ck to the
shop, I heard national net
work news on a local sta
tion excl aim, " And in W in
ter Park, Florida, a mas
sive sinkho le cont inues to
sw a l low the bu sine ss
district . "

I screeched to a halt in
my park ing lot and assem
bled the gear in the front
room of the shop. In the of
f ice, I had a fresh copy of
the M ay issue of 73, and
there in the pages w as an ar
t icle on coaxial dipoles! I
f ished out the RG-58/U and
home-brewed a 2().meter
coax antenna. Myemergen
cv mast was a piece of 1 x
2 wood stuck down in the
toilet vent pipe on the roof.
I taped the center of the
d ipole to the mast using
duct tape and used twine to
su p p o r t the end s, o ne
strung from a tree limb and
the other from my business
sign. The feedline came in
through a window.

A quick hookup to the
power sup p ly, and the
tubes began to glow. The
antenna worked! I heard
the reassuring crackle of
CW, then a fast load-up,
and I was on the air. The
band wa s down at the time,
but I was reaching New
York and the midwest with
599 signa ls. My Advanced
c lass ti cket was ba rely a
month old, so I went up to
the phone bands.

Dur ing the next severa l
hours, the amateurs I con
tacted by CW and phone
were very interested in the

facts about the sinkhole
and surprised that the re
was an amateur station so
cl ose to the event . They
asked abou t rel at ives in the
centra l Florida area, and we
wou ld tell them what we
knew about the other sink
holes as well as ours. Sever
al amateurs were con
cerned about their proper
ties in Florida, and we pro
vided information regarding
water rationing in southern
Florida as we ll a s on
sinkhole damages in the
centra l areas.

Two days later, the geol
ogists and city officials felt
that the massive hole was
stab ilized and only minor
expansion wou ld continue.
They decided to open Fair
banks Avenue, but for pe
destrian traffic only. The
c rowds were huge. The
Great W inter Park Sink hole
became the number one at
traction in central Florida.
We estimated that over
35,000 peop le flocked to
the area to see the awe
some sight. I made some
quick arrangements with a
T-shirt firm and reopened
my business to cater to the
crowds. O n the front coun
ter remained my portable
rig, and we cont inued to
operate, to the delight of
the crowd s.

I was forced to remain in
my building for long hours
during the init ia l collapse
phase so that I could re
spond to the city engineers
and be informed of the sta
tus of my property. After
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The Special Sinkhole Crew Advisers and Helpers

Joe Lewis WB4WPP Ed Cox WQAAO/4
Gilbert Potyandy K41SK Jack Leavitt KA4ATV
Dan Martin KC4GO Fred Hopkins N4EDM

Joe Lewis demonstrated his skills at a pileup that he
learned while in Saudi Arabia as a field technician. Gilbert
kept the rigs in repair and offered his technical skills. Danny
Martin claims he is going to patent his special Toilet Vent
Mast! Ed Cox first spotted the hole. and maintains the
2·meler link. Jack Leavitt and Fred Hopkins kept up the local
interest and worked on the certif icate.

The schedule now is sporadic, but normally is around the
lower end of zc-meter CW (General portion) and 20-meter
phone. To offer Novices and Technicians a chance. we work
the lower end of 40 meters and ts-meter Novice CWoAn SASE
will get you the regular schedule by the month.

the worst was over, I decid
ed to experiment with the
variety of material s I had
and see ju st exact ly what I
could accomplish in anten
na design with the barest o f
essential s.

I was pleasantl y su r
pr ised to f ind th at almost
anything can be made to
radi ate. The antenna tuner
was worth its weight in
gold . Using coax feedl ine
and st a nd a rd d ipol e
lengths, I constructed ra
diato r s from st r i p p e d
Romex ho use wiring, lamp
cord, and even a piece
o f transf ormer windin g.
The most novel w as a
length of kite-string doused
with salt y water! We assem
bled it o n the roof and
sponged on the brine. It
lo aded up f ine, but then
the sw r meter went crazy ,
The observer on the roof
yelled down, " Hey, the wa
ter is drying up! " Either
the hot sun or the rf was
evapora ting the salty solu
t ion. We tried loading the
string again at night, but
ev aporat ion was st ill rap
id, so we never did can
elude w hat the real cu lpri t
w as. Perhaps it was a
combin ation.

One f ascinating o bserv a
tion was made w ith an end
fed zepp. The capacitance
of the antenna and tuning
values seemed to follow a
slow shif t whi le operating
during the day and even ing.
I wa s baffled. The 4o-meter
antenna hadn't moved, we
hadn't read ju sted the rig,
and no th ing see m ed to
have c hanged. Late in the
evening, however, a geolo
gist was updating me on the
hole and ment ioned that
the water was slowly rising
in the bottom of the sink
hole. Cou ld it be that the
capacitance to ground had
been c hanging and it was
detected by the tun ing
v alues o f the antenna?
Since t he level of water in
the hole wa s the basic level
under the bui ld ing and an
tenna also, perhaps we had
discovered a way of m ea
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suring the water table using
antenna values!

There did seem to be a
correlation, and the head
geologist was excited about
the prospects. This was real
ham rad io - exper imenting,
learn ing, and d iscover ing!

O n the operat io nal side, I
learned a lot of things since
most of the t ime I wa s in the
midd le of a pileup. I found
it d iff icult to write down the
calls and reports and work
the PTT button o r the key . I
soon developed the skill of
wr iting with the right hand
and work ing the PTT w ith
the left. A foo tswitc h would
have been nice!

I gave up on VOX act ion
due to the local noise level.
O n phone, rather than
working one sta ti on at a
time and then call ing QR Z,
I co pied down al l the calls
I cou ld hear withi n about
10 seconds and, as the ac
t ion died down, repeated
their calls. As soon as I
had a li st o f a dozen or so,
I worked each of the calls
on the l ist. I found th is sys
tem to be much more effi
c ie n t th an c rea ti ng a
shout ing match after each
call. On CW, I found the
operators to be a l itt le
easier to work. I also dis
covered that the pi leups
occurred o n CW d own
around 14025 to 14.030,
the secret hideout of the
flu ent CW ham.

To en courage participa
tion with us, we developed
a certi ficate, the W.AS , or
" W o rked A ll Sinkholes,"
Thi s bit of wallpaper served
as a QSl and as an ite m to
create interest.

A rm ed with a hemi 
sphere map, I began to plot
areas where our signal was
reaching at va rious times of
the operation. Sure enough,
you could see the zones as
the reports came ba ck to
us. I reconf irmed that by
rai sing the antenna one
lowers the angle of the radi
ati on and thereby changes
the area of coverage.

I con ti nued to learn
things back in the shack. I

began to mak e l ists of the
th ings to remember dur ing
por ta ble o peration : Re
member a box of spare
fu ses! Don't sm oke around
a battery; the bubbles are
hydrogen! When you do run
an ac power line, tape it
down so that you don't t rip
over i t. Little pieces of co l
ored tape help to code
things such as ground w ires,
coaxes, and connec t i ng
cords. Be sure to log al l
third-party t raffi c . Be as
neat as possible on your
main log o r you find your
self wo ndering whether it
wa s a U o r a V, and what
was that other letter?

I was am azed at the reac
tion of the general public to
the operating amateur sta
tion . They seem e d in
terested in the phone opera
tion and somewhat co n
fu sed by the CW, U sing very
un scientifi c sa m pli n g
method s, the " sink ho le
poll" showed that fewer
than one in ten realized we
were operati ng an amateur
stat io n. O nly those who had
a relati ve or friend in
am ateur radio understood
the capabi l i t ies of am ateur
communicat ions.

We did find spectators
who were fascinated and
very interested, however
maybe two out o f ten peo
ple. Many were youngsters
and teenagers . We f ur
nished the names of several
local amateur dubs, a local
supply company, and m ag-

az ine addresses. We wished
we co u ld have offer ed
them more information . I t
is our opinion that amateu r
rad io need s to do much
more self-promot io n and
training of interested new
com ers . The type of high
visib i l i ty operation that we
carried out is a usefu l tech
nique for rai sing the leve l of
awareness of amateur com
munications in the general
public .

As a f inal note, I must say
that the sinkhole experi
ence has been one of the
most rewarding events of
my life, and I am happy that
am ateur radio was a big
part of it. I used to dream
about the thrill s of a far-off
D Xpedi tion and some re
mote island w ith waves
crashing against a rocky
beach.

There 1was, in a rent, with
the rigs fired up. A s I sipped
on coconut juice and stared
at the big beams on tempo
rar y masts, I could hear half
the amateur radio world
calling me, amidst the cries
o f the seagulls.' Ah, what a
life!

Well , now I agree with
Dorothy when she told the
Wizard of Oz that she had
learned her lesson. If I ever
go searc hing for someplace
specia l, I need only look in
my own backyard! Sooner
or later we will al l get a
chance to be in the middle
of action, and we need to
be prepared. Yo ur chance
may be next! .

•
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Operation Skywarn
- tracking tornadoes with two meters

Is th is a tornado ? Members o f the Concho Valley Severe Weather Net were not sure, but
the y kept a close eye on the ominous clouds.
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Bill Richard5 W 85ZAM
1925 Juanita 51.
5.ln A nRelo TX 76901

The following is a true
and factua l account, to

the best of my reco llectio n.
Time: 1900 ho urs local ,
on a partly cloudy day in
late May.
Location: San Angelo, Tom
Green County. Texas.

Frequenc y: 146.34/.94-MHz
repeater.

"We ll, guys, I'm tired and
both my batteries and the
ones in my ta lk ie need a
good night' s recharge. so
I'm going to pull out. If that
cloud to the west looks like

it's going to do anyth ing,
holler. I'll have the radio o n
but j u s t moni to ring,
KAS BNJ and the group, th is
is W 5FZY clear, adios."

" O K, Elmer, we'll see
you. W5FZY clear ing, this is
KA5BN J. Pick it up Noel.
WD5 BHX, th is is KAS BN J, "

" Break ! Break! "
" Go ahead break-break ,

th is is KA5BNJ ."
" So rry to interrupt, John,

but the Weather Serv ice
just issued a tornado wa rn
ing fo r the western part of
th is county and Irion Coun
ty [d irectl y to the west o f
Tom Green County] . A t
6:45, DPS (Department of
Pub lic Safety] reported a
tornado on the ground 10
mi les north of M ertzon (25
m i les sou t hwest o f San
Angel o] with an apparent
northeasterly path. If you
don' t mind and there are no
other volunteers, I' ll go
ahead and assume net con
tro l and activate the Sky
warn Net."

There were no volunteers.
" This is W B5ZAM assum

ing net control for the Con
cho Valley Severe W eather
Net. Do we have anyone on
who has information for the



San Angelo, Texas (Tom Green County) and surrounding counties, with the locations of
local hams. The rings mark. ten-mile interva ls from San Angelo.

\ ',

you copy? W5QX ,
W B5ZAM ?"

No response.
"WD5BHX?"
"Yes, Noe!? "
" Bill. I'm en ro ute to t he

Weat her Service now. Art
p robab ly heard that report
but wa s una ble to rep ly as
he went back to the rad ar .
I'll have the radio manned
ve ry sho rt ly. WB5ZAM,
WDSBHX."

" O K, Noe l. Thi s is
WB5ZAM, net control for
the Conc ho Valley Emer
gency and Severe Weather
Net. Do we have other
reports of severe wea th
er? - and if not, we'll be
gin tak ing check-ins from
portables and mobiles, then
we'll co me back to the
fixed st a t io ns . Thi s is
WB5ZAM"

" W SRSV."
" KSJEZ."
" Yes, Marion? "
" Bill, the winds are buf

fe ting the pickup pretty
good now and we ha ve a
very heavy downpour here ,
Over."

"O K. I'll note that to Art .
Go ahead. Charlie."
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" Bill. we have light ra in
and a westerl y wind a t 10 to
15 mi les an hour here a t
Carl sbad [20 mi les NW of
San Angelo). WB5ZAM, this
is KA5 BNJ."

" Thanks, Jo hn. W50WX,
W BSZAM "

" Bill. the weathe r is
a bout the same here, but I
can hear thunder to the
west and northwest of me,
here in Grape Cree k [1 2
m iles NW). W B5ZAM, th is
is W50WX."

" O K. AI. Thi s I S

WB5ZAM. net control. Do
we have other check-ins
wit h severe weathe r reports
only? Please ca ll W B5ZAM.
net co ntro l."

"This is K5JEZ."
" Go ahead. Charlie."

" Bil l, t he w in d h a s
cha nged to the west and
nort hwest, a t 38 to 40 miles
an hou r-no, there 's a gu st
to 50 miles an hour, and we
have heavy ra in now. If I
lose powe r, I'll go to the
mo bile a nd be right back .
WB5ZAM, this is K5 JEZ
Mertzon."

"O K, Charlie. Art, did
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" Break. This is Art at the
Wea ther Service, W5QX."

"Go ahead. Art."
"Gent lemen. we have a

tornado sighted by a DPS
trooper, 10 m iles north of
Mertzo n with an easter ly
path. We also have a line of
thu nderstorms of marked
seve rity extending from 20
miles no rthwest of Mertzon
to 20 m iles west of Ozona.
with a path of movement to
the east and nort heast at 20
mi les per hour . These con
tain heavy rain and hail and
do ind ica te tomadic-tvpe
winds aloft. This is W5QX"

"Thanks, Art. We have
activated the ne t and Char'
lie reports 30- to 35-mph
winds with light ra in at
Mertzon. and Marion re
po rts light winds without
rain 10 miles northeast of
him. He does report heavy
thunderstorms to the west.
Thanks for your informa
t ion and we do have some
one o n the way to ma n the
radi o for you, W5QX thi s is
W B5ZAM, net cont ro l fo r
the Co ncho Valley Severe
Weather Net. Do we have
- so rry, John. KA5BN)."
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net regardi ng the seve re
weather in the Mertzon
area? If so, please ca ll net
co ntro l, W B5ZAM."

"This is K5JEZ Mertzon.
Bill , we've got winds at 30
to 35 m iles per hour from
t he west and nort hwest,
with li ght rain . We a ren't
ab le to see very fa r to the
north, but there are two
large thunderheads to the
west and northwest of me."

"This is W5RSV mobile,
and I'm about 10 miles
northeast of Charlie, and
those clouds he's talki ng
about are reall y building
fast. It hasn't sta rted to rai n
or blow here yet but those
c louds are very dark and it
does appear to be rai ning
over towards Me rtzon ."

" Tha nks, Cha rl ie and
Marion . This is WB5ZAM,
net cont rol for the Conc ho
Va lley two-mete r Seve re
Weat her Net, do we have
any other reports of seve re
weather or anyone who can
go to the Weather Service
and man the sta tion there?
If so ca ll WB5ZAM, net
co ntro l."

"This is WD5BHX. Bill, if
no one else can go, I' ll
be free he re in a little bit
and will go ou t, bu t I'm
handle-t alk ie portab le in
the mall now. WB5ZAM,
this is WD5B HX."

"Tha nks, Noel. Is there
anyone able to ma n the sta
tio n at t he Weather Serv ice,
please call now. If there are
any other reports of seve re
weather, please call now.
This is WB5ZAM, net con
trol fo r the Concho Valley
Severe Weathe r Net."

No volunteers spoke up.
"No takers. Wou ld you

mind, Noel? I know Art
co uld use someone experi
enced with the rig and the
net."

"We' ll be en ro ut e very
sho rtly. WB5ZAM, thi s is
WDSBHX."

"Thanks, Noel. 00 we
have any other net mem
be rs with reports of severe
weather only? Please ca ll
net cont rol, WB5ZAM"

" KASBNJ."
" WSOWX"
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Si nce the storms take
fa irl y consiste nt pa th s, we
found that a map showing
the area southwest and
west would serve better
tha n a true ci rcle arou nd
San Angelo. The map gives
the ne t contro l an idea of
who lives where in relation
to a storm cell . and net con
tro l thus is able to ask these
spec ific individua ls fo r in
fo rm atio n o n t he cell,
whether it is movi ng toward
them, away from them. or
a rou nd them. Then the net
can ask fo r mobile stat ions
to move to points para llel 
ing the pro jected path of
the storm. Since we have
only about 60 amateu rs ac
tive o n 2 meters. thi s map
gives the net contro l an
idea of where each member
is - es pecia lly those in the
outlying towns .

The continui ng improve
men t in the educa tion al se r
vice s from NOAA has
helped to tra in more and
more amateu rs in the Sky
wa rn system and has in
c reased the nu mber and ac
curacy of reports du ri ng the
severe weather months. We
a lso insta lled equipment at
the Weat her Service, giving
them ready access to the
net freque ncy, and have
worked with them to get
amateurs into the Weather
Serv ice du ring inclement
weat her to give them a
trained co mmunica to r to
excha nge information be
tween them and the spot
ters of Operat ion Skvwam.

So, the next time you
hear a net ca ll-up on 2 me
te rs (or if you haven' t tried 2
meters), go se t your FM pub
lic se rvice receive r or scan
ner to the ne t frequency;
wh en t he n e xt sev e re
wea ther system blows in.
you can watch the storm
through the eyes of others
and know whether you are
goi ng to ge t a springtime
shower o r a frog-strangler
You, too, may want to join
the " pro fe ssio na l" ama
teurs on the Severe Weath
e r/Operat ion Skywarn nets
and help keep an eye on the
storms.•

west). or to the northwest
(nea r Ca rlsbad o r Ste rling
City), o r sneak up on us
from the east, from Paint
Rock or Ballinger, a nd ca n
incl ude everyth ing from
rain and wind to hail , high
wind s, and to rnadoes .

Basing our techniques of
ctoud-. wind-, and rain
watc hing on the training
provided by NOAA's Na
t iona l Weather Service, we
a re able to provide accu
rate info rmation to the
Weather Service and hence
keep it awa re of conditions
on the ground unde r the
clouds. an area where the
Weather Serv ice radar can
not tell the diffe rence be
tween blowing di rt and hail.
To date, we have prov ided
not only basic informat ion
o n the storms but also have
been able to act as ind i
cators of the severity of
storms, inc luding the severi
ty of the winds and actua l
amounts of rainfall. We
also have been able to give
a id when the radar at the
Weather Service was in op
e rable, givi ng warnings of
high winds a nd hail as a ce ll
moved into the a rea.

We found that the best
way to keep eve ryone cur
re nt (as to who lived whe re
in our area) wa s to publi sh a
directory of loca l hams and
take a highway department
map a nd overlay it with
conce ntric ri ngs, approxi
mat ing by tens the aeronau
tical miles from San An
ge lo. The map a lso has the
sites of t he three 2-mete r
repeaters and t he site of the
4SD-M Hz repeater. We t hen
took the maps and used
them to coordina te tests on
the emerge ncy-powered re
peaters so as to test where
we could reach the repeat
e rs with what level o f equip
ment {i.e., with a o ne-Watt
handle-talk ie, or 10 or 2S
Watts. or if a d irec ted arra y
was necessa ry). All net and
club members then were
given maps, a li st of current
net check-ins, and the op
portu nity to ca ll up the
ne t in the weekly practice
sessions.

KITS
~Wll SV,n YKI1

" '.1S

P,t,IOAKD

'DWll TlANf!.
J 171 ..DJUITA'U
U &UltfTfJK

I IIlIl TIINIIf' PDT.
WITIf SWITCH

I (OAUE TVNING POT.
1 KNOI!
J ' r COIfIfU 10K!
• POWlI "ODll
I rr (HOKE
J UIISTDU
J DISK tAn.
I 1000 MFD ,,,,,
I DlP r MIN/TOGGlE

tWITCH
I UDWITHHotDU

get the real thing with fre
quent storm development
and the po ssibility of seve re
wea the r deve lopi ng. We
watc h not o nly for the
Weather Se rvice- NO AA.
but for ourse lves, the local
med ia, and (you would be
surpri sed who listens to the
repea te r freque ncies during
severe weathert) the numer
ous sho rtwave listeners.

Due to the size of the
a rea we need to watch fo r
th reaten ing storms, we in
the Conc ho Valley have
tr ied to get the best repea t
er coverage possible and to
keep all amateurs info rmed
of the freque nc ies and nets.
O ur net members incl ude
lawyers, nurses. ranchers,
retirees, sa lesmen. house
wives, Armed Se rvices per
sonne l. executives, and col
lege stude nts . We will have
check-ins from as many as
70 a ir miles away and as
close to the repeater as two
blocks. The storms t ha t af
fec t us ca n bui ld ne ar
Ozona (70 air m iles south-
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"Yeah. this is K5JE Z. The
ra in has let up so me. but it's
still pourin g a nd the winds
have settled dow n to 25 to
30 mi les an ho ur, out of the
west"

"Thanks, Cha rlie . K5 JE Z
a n d W 5RS V, th is is
WB5ZAM, net contro l . "

And so it went, with thun
derheads bu ilding to the
west and southwest and
moving in o ur direction . We
had 46 check-ins: 18 po rta
bles. 12 mobiles, 14 fixed,
and 2 via tel ephone, and
we watched cl oud s for
jus t over three hours as
they bu ilt up and then
dissipated.

This Quick response on
the part of loca l amateurs
wa s not due to ou r working
as communica tors, but due
to the wee kly pract ice ses
sio ns, where everyone ge ts
a chance to check in, test
antennas, and even ca ll the
net, to get the ha ng o f ca ll
ing up the group and mai n
ta inin g the net. From mid
Apr il through mid-Iune. we
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Capable or communication rates to 300 baud. the
TU·300 Is designed specifically for modern hlgh

speed and standard RTTY applicaNons. The
TU-300 operates with standard mlcrocompu

tet'. TTY and radio equipment and Is
ITl and RS 232·C compatible. Con

trollable by remote, this next gen
eration termina l unit with inno

va tive modular design pro
vides more than six times the
conventional amateur data

transmission rate using
present radio and com

putet' equipment.
Featuring three fre

quency shltrs. the
TU·300 Is the

only 300 baud
tet'mlna l unit

otterec In easy
to construct kit

or wired.

DEALERS! Flesher Corporation is seeking qualified dealers for the US and
international markets. For complete dealer Information, call or write TODAY!

• 300 baud comn'U'llc01lOnS rote
• crystal con1rOlied AFSK wl1tl downshift CW 10
• outostort motor control wIlfl AC outlet
• remo~ opera11on

• high Quality commercial construction
• modular design wl1l1 steel case tor RF shielding
• Indicator type push-button switches
• separate send and receive "reverse sh ltt" controls

• bar graph tuning and LED funclkln lndlca lon
• mork-hold and selective lodlr'lg compensation
• 3 shins (170Hz standard· other shilts eidra)
• oscilloscope lUning outpub

• easy to h.Jne multipole actlve ltlfen
• TTL and RS 232·C compatible 1I0's
• optional 20 and 6Omo optically Isolated loop supply
• simple k" construction · no Instruments needed lof alignment

wlltl AFSK Installed

For more InformaNon about the TU-300. contact:
Flesher Corporation
507 .ocesco • PO Box 976 • Topeka Kansas 66601
913-2J..l ·O I98 • lele x 437125

~ "
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Ben Johmon
77 Ridgewa y Avenue
Roche5fer NY 1461 5

Measure Ohms with Your
Calculator?

- yes, and accurately, too!

U ndo ubted ly the dumb-
est e lectrica l measure

me nt made on a multime te r
is t he one on the high end of
the O hm s sca le, where the
figures are so crowded
together that what you read
is more a matte r of faith
tha n re a lity . And t hen

there's the zeroing prob-
lem-was the mete r zeroed
when you sta rted?

Now, at last; the re 's a
better way that doesn 't
c rowd readi ngs o r require
rezeroing .. a linear, d igita l
ohmmete r with great high-

resistance sensmvrtv that
exceeds t he 20-megohm
limit of many commercia l
digita l multime tersl

But the best news is that
you can put it together
you rse lf in a cheap pocke t
c a lc u lato r ! Nowa days
these litt le fou r-hangers a re
frequently on sa le for less

than the cost of thei r ind i
vidual par ts. This amounts
. 0 the manu fa cture r doing
most of your assembly
work and provid ing a pro
fessional -looking, compact
case as well. Try agonizing
t hro ugh the al te rnatives
and you' ll quick ly see what
I mean in terms of the
cost/be nefits ra tio . All th is

. . - .

Photo A. Clamshell view of the completed calculator
transformat ion. The final range capacitor is a 1-microfarad
tantalum between switch and module. Just four w ires con
nect to the calculator circuit p roper; they were left long for
strain rel ief. The assembl y is ready to be closed up and
used.
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Fig. 1. Circu it for converting calculator to measure resis
tance.

Parts list for Fig . 1
Cf - Filter capac itor, 10-1 00 uF, electrolyt ic
Cr - Aange capacitor, polyester, 1-2 uF (see lex I)
Ct - Timing capacitor, polyester, .05 uF
At - Timing resistor, min ipot, 1 megohm
Ax - "Unknown" or cali brati ng resistor, 1 megohm, 1%
JK - Phone (test) jack, miniature, wlplug and test leads
SW - Switch, SPOT, minia tu re, bat -hand le toggle

Above parts are readily avai lable from normal sources.
AG-111 Module -Available from Kaltek, Box 7462, Rochester NY
1461 5 ($14.62 ppd., p lus NY stale sales tax if app licable).

-----
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need to sta rt from some
co nvenie nt known co nd i
tion. For ca lib ra tion accu
racy, a , % resistor should
be c hose n, so m e w he re
aro und one megohm. For
ease of handl ing the co rrec
tive a rithme tic, use a 'l -mi
crofa rad capaci tor for Cr.
of any tolerance . Chances
are that yo u' ll have to
change o r pad it later, any-

Fo r o peners, wire the
m odu le sepa ra te ly a s
shown, with t he leads un
cut . The ir fun ct io ns are
identified on the case . You

Photo f . The only things sho wing ellternally are the jack and
switch . . .and you r o wn loo k of satisfaction! The author
plugged a photoceJf in the jack and used the freshly-b uilt in
strument as an enlarging exposure m eter to make these
prints. Only an initial test print was requ ired to get the
range.

Pho to C. The main fix tu res - module, actua ting switch, tes t
jack, and count-rate pot-are stuck in the bottom of the
TI·1025 case with hot-melt glue. Th is stu ff is handy and can
be cu t off the stick and melted in place with your soldering
iron. You don 't need to bu y the glue gun for the iob.

The counting rate is ad
justed by the co mbina tion
of Rt and Ct. so what shows
up when the d isp lay stops
counting is a number equa l
to the va lue o f Rx. with
va rious num bers of dec imal
places dete rm ined by the
size of Cr. Your pe rso nal in
te rvention mere ly involves
clea ring the d isplay a nd e n
te ring an init ial " t" to co unt
from, then flipp ing the ac
tuating swit ch. You r ca l
cula tor re ta ins, unimpa ired ,
a ll of the origina l funct ions
it had, when the disp lay is
not runn ing o r when the test
leads a re re moved to short
the jack. If you have any
parall el - or se nes- res ista nce
ca lcula tions to make afte r
the disp lay shows the va lue
of your unknown, yo u a re
immedia te ly ready to ma ke
them o n the keyboard.

Co nstruction

There 's rea lly so little to
do that the c ircui t diagram
tell s it better than word s.
About the only precaution
is on beha lf of t he CMOS
b a sed Re -1'1 m odul e ,
which, a lthough pro tec ted
as we ll as func t io nal re
qu irements a llow, sho uld
be handled so as to avoid
any ex posure to sta tic e lec
tr ici ty. That is, ground your
se lf and you r (non-trans
fo rme r ) so ld e r in g iron
before to uching t he mod
u le lead s. O nce it's in the
ci rcu it, it's ra ther safe (if
wired as shown, of co urse ).

Fig. 1 shows the sim ple
c ircuitry needed to trans
form you r fo ur-fun c tion ,
consta nt-add calc ula tor in
to a piece de resistance . So
few parts a re required tha t
the who le add it ion a lmost
invari a b ly will fit comple te
ly inside the o riginal case
with room to spa re . With
simplicity like this, even t he
nicety of a pr inted c ircu it
boa rd is not wo rth the ext ra
t ime and effort . The onl y
exte rna l bits o f evidence
that your new instrument
does mo re than ca lcula te
a re the actuating switch,
the te st jack ... and the
sm ug look on your fa ce
when your friends see it do
its stu ff . Yo u may, of
course, wa nt to exceed the
bo und s of the ori ginal case,
but late r.

How II Works

The bra in o f thi s litt le ci r
cu it is Ka ltek's RC-111 hy
br id CMO S module with
e ight leads emerging from
it s 2 X 2 X 1 c e nt im e t e r
package. It u tili ze s the
fa mi liar time-constant prin
ci p le to de te rmine t he
val ue of the resistor unde r
test. The c a lc u lato r is
ca used to count and thus
act as a timer to measure
the time it takes for range
ca pa c ito r Cr t o c ha rge
thro ug h t he unknown resis
tor, Rx. The cou nting fun c
t io n sto p s a t a ce rt a in
cha rge leve l on Cr as sensed
by t he high-imped ance in
pu t (5) o f the module .

;:0 345 67 8 9- - -" ----
KEV '" K_ ~- _ ._-

8
,, 9 ~

'DD 8 3
0

'"". ' D 9 to
"L r c 3
:::ON~Tl HT ADD: ECUAU

- 1- , 7

(D) ruLSES: - 124~lO

(K) BLA~XS : - 357&9

is now made possible by a
new ly -a vailab le modu le
t ha t beg in s w he re the
ca lc u la t o r ma nufa ctu re r
le ft off . a nd d oes lot s
more .

Photo B. Ten wires connect the keyboard to the calculator
chip/d is play board. An oscilloscope from ground to each
wire in tum identified the wires carr ying d igits pu lses. The
scope between each o f these wires and each o f the other
"ke ys" wires showed which key joined each pair. The tab le
shown cracks the code for th e keys o f interes t. The m odule
connects to the constant-add pair, num bers 10 and 3.

Photo D. A 10-megohm resistor was soldered across the jack
as an internal re ference, and a 2-uF range capacitor (b fu rredj
was tem poraril y enlisted to give a 2a-seco nd time constant
for setting the co unt ing speed. At top speed, the count was
about 220 for the ten-mego hm resistor, indicating that the
range capacitor should be 1 m icrofarad and the tim ing pot
slowed down for a count rate of l00,OOO-Ohms-per-count.
The m odule lead identity is cas t in the sides o f the package;
they were transcribed on the fa cing surface for clarity.
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Fig. 2. Optional c ircuit to actuate CLEAR function, enter 1,
and perform the READ function all from a DPDT switch.

Tab le 1. Pin ident ifications.
30 73 Magazine · Aprll ,1982

and then READ. Again the
display should rack up
about the same bunch of
numbers.

So far, so good. Now you
have proved that things are
in work ing order and you
can sta rt shooting for the
fa stest counting rate your
parti cular calculator ch ip
can de liver. While a lter
nately RE SET in g and
READing the switch, tw ist
your tim ing pot (Rt) towards
minimum resist ance to
speed up the counting ra te .
You may get up to the
magic li mit of about 150
c o u n t s/s e c o nd, but on
average you 'll hit around 60
before the display sta rts do
ing stra nge things like hesi
tat ing, sto ppi ng, showing
EEEEEE , or otherwise not
counting at a nice eve n clip.
Back off o n the pot sett ing
and start over, babying up
cl o se to the forb idden
po int. O nce you've found
it, try t iming the counts pe r
seco nd with a sweep sec
o nd hand clock and record
the results . You can do th is
most easily by leaving the
switc h a t READ and putting
a jumper across Cr. the
range c a p aci to r. That'll
keep it runn ing constantly .

So much fo r high speed;
now you need to ad just
you r range capac itor so
that the d isplayed number
is a few counts higher than
the value of the cal ibrating
res istor . . . probably with in
a couple of decimal places.
Say your Rx is one megohm
and yo ur count is 50 when it
stopped running from a "1"
sta rt. That means you need
to double you r Cr va lue
fro m its nom ina l one micro
fa rad to extend the time to
tota l 100 or more counts.
Pick a combina tion of good
capacito rs for Cr that gets
you there and a little be
yond when paral leled with
Cr. Ru n a few chec k counts,
and then slow the count
rate with the pot until it
matches the calibrating re
sisto r va lue . You should
now have the best combi
nation of high counting

10 k.Qhm resistor and use it
to jump the va rious key
board leads you can spot,
with a number entered in
the d isp lay for you to watch
the re sults on. Or, put your
scope across the leads and
poke the key boa rd until the
scope signal shorts. A stan
dard ohmmeter used with
calcu lator power off would
do the same thing, but I hes
itate to recommend putt ing
its voltage, however low, o n
a dead sect ion of the chip.
The whole process onl y
takes five o r ten minutes
with a resistor, and it's
harmless. So try that meth
od first, and as you ident ify
the leads and determ ine
the ir pol arity from battery
negative , mark everything
down with a diagram to
he lp you relocate t he right
ones later on.

To recapitu late. at this
stage yo u shou ld have
fo und you r needed key
board leads, identified thei r
po larit ies, and have the
module ci rcuit wired and
ready to connect to the ca l
cu la tor for temporary ini
tial test ing and ca li bration.
With the power off, hook
the module plus and minus
lead s to t he calcu lator
power points and se t the
mod ule c ircuit switc h to
RE SET, short ing the range
capa citor . Now yo u ' re
ready for the fun part, and
you should make sure your
battery is reaso nably fresh,
or e lse use an adapter. The
MM5736 chip needs at least
6.5 volts to ope ra te , but the
modul e ne ed s .5 vo lts
more, so stay above 7.0
vo lts du ring testing.

Init ial Testing and
Ca libration

Power up the ca lculator,
clear the display, and ente r
a 1. Flip the module switch
to READ and note that the
display sta rts cou nting up
from 1 and soon comes to a
halt. You should then be
able to enter more dig its via
the keyboard . Press CLEAR
twice. enter 1 aga in, and
flip the switch to RESET

ec ,.,
Eh) ,

·Cl-U~· on
,

" ,., ,
-r- on

,

Remarks
All " 0" pins generate
pos it ive pu lses to the
K p ins. ADD and
CLEAR share pin 3
(K31_

"

and some don't. That as
pect doesn't matter. What
does matter is how easily
you can fi nd and identify
and polarize the leads from
the CLEAR, 1, and ADD
keys. The ca lcula tor can be
a junk-box habitue , and
many are by now for va ri
o us reasons . lf yours failed
mechan ical ly on the key
board from bad key con
tacts, you still can use it for
an ohmmeter and inject
new life into the old box.
For a DIP-cased MM5736
chip, the needed pin identi
fi cation s a re in Table 1 .

The sha red pin in Table 1
is coinc identa lly a resul t o f
the m atr ixing o f the key
bo ard; a ll keys are sha red,
but you won't need the rest.
Cha nces are if you are com
pelled to poke around look
ing fo r the needed ones,
though, you' ll find at least
half the o the rs firs t (in
which case, if I didn't fore
warn you, you m ight be
non-p Iu ss e d - min us sed .
eve n - to discover all these
funny coincidences your
se lf).

lf you r mach ine isn' t old
enough to have pin s, take a

Most·Pos itive
1 (04)

17 (0 2)
2 (0 1)

"-",--dh_
1

Called
04-K3
K1-02
01 ·K3

Pin s
1-3

4-17

' -3

I
,.

Key
ADD,

CLEAR

how. The pot (Rt) shou ld be
at the high-resistance end
of its span to begin with .

Now get intimate with
your ca lcu lator. For the
eas iest tr ip. choose from
the National Semiconduc
tor Corpo ration's NOVUS
600 series or their private
brand equivalents that now
carpet the terrain like tran
sistor rad ios ("Mathbox,"
for exam ple). Some have
fixed o r switched-on deci
mal po ints. All have the
ne ce ssa ry co ns t a n t-ad d
fun ction, which means that
if you enter a number and
repeatedl y pun ch t he
"ADO" key, the num ber
will be added to itself in the
di splay. Other brands with
thi s function are also good
contenders, but these are
easy to find , cheap, and
very coopera tive. The ea r
lier o nes have an 18-DIP
chip for the ca lculating,
designated MM5736; later
ones have the same ch ara c
teristics, but the chip is
buried under a plastic glob
on the flip side of t he d is
play board .

Some have LE 0 dr ivers,

Parts List for Fig. 2 (see texl)
As - .5 to 1.5 megohm, 'f. W
Rp-l0 to 22 megohm, 'I. W
Cp - .01 uF, ceram ic, 10 V
a C,1 -NPN si licon transistors, general pu rpose
SWa,b - OPDl toggle switch (rep laces SPOT of Fig. t)



Power Rating: 2.5 kW PEP, 1kW CW
Im pedance: 50 Ohms
Insertion Loss; Less than.2 dB
VSWR: 1:12
Maximum FrequerlCy: 500 MHz

Model CN·620B New 2 Kw Scale)

•

4 PosltlonJ
Model C5-401

Frequency Range: 3.5-30 MHz
(WARe & Amateur Bands Only)
Power Rating: 500 Watts PEP
Internal Dummy Load: 50 Wattsl
1 Minute
Impedance Matching: 15-250 Otvns
to 50 Ohms aesrsuve
Input Power Required for Automatic
Tuner: 1, 5 or 10Watts ($el by rear
panel swttc
Tun.e-up Time: 45 SeconcIs Max.
Power Reql/frement: 19.8 VDC .2 Amp

$24.95
. 7.50

. . 6 .00

24 hr. timer

microprocessor
water resistant

solar assist

New low Price
- $59.95

Upgrade your early Tempo S· ' to cur
rent Production Specifications, kits
include: a 450 M.A.H. Battery Pack
_ New Case Assembly _ All New Es
cutcheons _ Spkr ./M lc. Jack w lDust
Cap _ New Earphone & Jack a P.C.B .
and Parts for Easy Installation _ Detailed
Instruct ion Manual _ For Radios With &
Without T .T . Pad.

Other Accessories Available:

Spkr/Mic. Designed f or S·l's.
Heavy Duty Belt Clip .
Flex Antenna .
To Order Ca ll or Write to:

The HAM-l func tions include local time.
world t ime, fG.M.T. too) count-up and
count down chronometer, day. month,
date, alarm and hourly chime. It's ideal
for log-keeping, OX time conversion and
10 minute 1.0. timing. The HAM-l fea
tures a high contrast Seiko display and
solar cell banery assist , Battery life is
better than 4 years . The HAM-' is water
re5inant to 20 meters, the case is lOO'\ll1
solid stainless steel and the crystal is
scratch reststant mineral glass. The HAM
1 is rugged and durable and has a 1 year
warranty .

2 METER AMPLIFIER
$39.95

ADVANC ED COMM UNIC AT IONS
INTERNAT IONAl. ..«11

2411 L incoln A ....nue
Belmont. CA. 94002 U .S.A .

(4 151 595· 3949

Add 53 .00 per order for shipping &
handling. California residents 8dd 6%
sales tax . Visa, Master Charge accepted.

WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

. 2 Watts In, 10 Watts Out - V.S.W.A.
Protected - Can be Used for F .M. & 5.5.
B. • Led Status Indicators - Low Loss
50·239 Connectors . Current Drain Less
Than 2.5A at 13.6 V.D.C. a Massive
Heatsink a Burlt In T IR Switch

TEMPO S·l UPGRADE KITS
$39,95
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Fig. 4. Optically coupling module circu it to calculator.
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actuate the keys, as evi
den ced by requiring a lower
jumper resistor to do the
job from t he ci rcuit side of
the box. A boosted output
fo r the module can be pro
vided by a transistor in such
a case, as shown in Fig. 3. In
this case, the modu le D
lead should be tied to the
positive su pply rail .

In c a lc u la to rs w hich
ha ve the nece ssary con
sta nt-a d d fun ctio n per
formed by a th ird key (re
qu iring, say, a CLEAR-1
ADD seq uence fo llowed by
repeats on an EQ UALS key,
fo r ins tance ), you stil l have
the o ption of either enter
ing the three init ia l keys and
lett ing the module d rive the
EQ UALS key o r using the
DPDT switc h arrangement
on the 1 and ADD, but leav
ing you r fi nger to do the
clea ring. Again, the low-re
sistance keying problem
m ight be present, which
genera lly would result in
three trans is tors being used
for this a rrangement.

Finally, if you have been
intrigued by a ll the talk
a bo ut opto-couplers, th is
project might be a useful
place to sta rt playing , Go
ing back to the simple case
of the module ac tuati ng the
ADD key, you can produce
this more exot ica lly by
shunting the key leads with
a suitable light-dependent

•
AC -II,
MODULE

0" . ,.,
'00•

•

ADD FU ~C TlO ~

·J - ' 5".
COl 5E.A

•

•
AC -" .
", Oo u l E

o •
~P ~SI'00 . , ,•- ,

· AOJ U5T AS AEOU IAEO TO OO'UAH ),. •

enter 1 a t any operati ng
vol tage without fa il. If the
pulse is too lo ng, the key
will hang up excessively
and, especially, the 1 key
pulse will subtract counting
time from the ADD key
function a nd cause a low
reado ut on you r unknown
res istance . To o short a
pulse will be more obvious;
the display will fa il to clea r
and/o r will not injec t a 1 fo r
the module to count from.

Since the symptoms of
erro neous cho ices a re se lf
ev ide nt, it isn't too hard to
land o n the right combina
t ion , The series resistances
should be o n the high side
to avo id ghosts in t he
displ ay and excess ive volt
age on the transistor bases.
The transistors can be just
about any cheap silicon
general-pu rpose units, the
smaller the better. Once
you have this circuit im
provement squared away,
the RES ET/READ switch
should do everything fo r
you and prevent wear and
tear on the fingert ips.

Fig. J. Circuit for boosting module output fo r certain
calculators (as needed).

Experimental Section

O the r brands of ca lcu la
to rs can be made to yield to
this c irc uit sc he me, but you
may find that they have
slight ly d ifferent or perha ps
more reca lcitran t charac
te ristics. Some appear to re
qu ire a heavier current to

known res istors to the Na
tiona I Bureau of Standa rds .
Ceramics are compact and
cute. but the ir capac ityf
voltage effects a re impos
sible; forget t hem. If you in
tend to use large capaci
tance values for Cr in order
to read low resistances. you
should stick to tantalums
and timing-grade types. if
you can. Regula r e lectro
lvtics will be qu ite hope
less fo r a good instrume nt.
For 1000-0 hms-per-co unt,
you' ll need some 10-20 uF;
fo r 1OO-Ohms- pe r-cou nt ,
then abo u t 100-200 uF
would be requ ired and you r
decade-matc hing prob lem
wou ld get a littl e sticky. At
some level , you shou ld bes t
accept what your a na log
mult imeter can deliver for
the low resistance read ings.
to avoid fighti ng the uncer
tainties of large capacitors.

Addilional Helps

Some additional circuitry
can be incorporated to
make you r instrument more
nearly a " hands-off" ma
chine. Tha t is, you can
avoid having to dear and
enter a digit into t he display
by do ing it electron ically
when you actuate the RE
SET/READ switc h. This re
fine ment is shown in Fig . 2
and ca lls for a DPDT switc h
in place of the SPOT switch
shown in Fig. 1. The ext ra
pole is used to send a brief
pulse to the CLEAR key
when you RESET and an
other such pulse to the 1
key when you READ. The
capacitors in the transistor
base legs can be ceramic
for compactness. but they
and the resistors in series
may req uire a littl e cut-and
try fo r best performance.
The paral le l resistors across
the caps can be 1(}22 meg
ohms. The series resistors
need to be around .5 meg
ohms to 1.5 megohms, de
pend ing on your parti cula r
capacito r a nd tr ansist or
combinations.

The objec t is to inject a
pulse of just suff icient dura
tion to dea r the display and

speed and as much resolu
t io n as yo u r c h ip ca n
deliver.

For prac tica l purposes,
you are now ready to make
a nea t mess and pack it into
t he calc u lato r-cum-ohm
meter. You may. however.
want to consolidate your
pile of add-on capacitors in
to the fewest number that
will do the job. Try to stick
with po lystyrene or poly
es te r caps to m inim ize
d ielec t r ic abso rption ,
whi ch tends to throw off
your first reading. O r else
learn to accept the first
re ading and ign ore an y
cha nges in a rapid retest of
the sa me resistor. In any
case, recheck your ca libra
tio n o nce evert hing is
mounted perma nent ly in
the calcu lator case.

locate the switch and
test jack for your conve
nie nce; a thumb-actuatable
position on the side of the
case wou Id work well for
the switch. while the jack
might be placed on the op
posite side. consistent with
the stuff a lready in your
own calcu lator.

Error Sources

O ve r the 7.0-9.S-vo lt
opera ting range you 'll see a
readout va riation of abou t
plus or minu s 7%, which is
q uite adeq uate fo r most ap
plications. If you wish to
tighten up the precis ion, a
zener diode with a bleed
current of around 30-40 mA
ac ross the whole circuit
calcu lator and module
will hold variations to a
couple of percent or less.
This is rather tough on the
battery, so an ac adapter
should be considered ,
preferab ly with zener stif
fe ning if you wan t to go all
the way fo r precision. The
slight e rror from the nature
of the range capacito r
dielectri c has been men
tioned; it's not big, but it's
hard to avoid.

Re al supe r ca pac ito rs
carry a real super price tag;
if you' re that fussy. maybe
you should send your un
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Fig. 5. Use of crys tal t imebase for high-precision ohmmefer
and timer/stopwatch func tions.
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resisto r (LOR) facing an LED
operated by a t ransistor
boosted output from the
Re ·111 module as show n in
Fig. 4. This schem e gives
you a lo t of potentia l design
freedo m. because the only
necessary connection be
tween the module c irc uit
and the ca lculator can be a
ligh t beam , Consequent ly,
if the gods and what-not are
in your favor, you can op
erate the module on one
batte ry (by itse lf . it only
consumes a couple of milli
amp s , a n d o n ly wh il e
count ing) whi le the calcu
lato r operates on its own
origin al supply. which can
then include those situa
tions beyond the 3-15-volt
requirements o f the mod
ule .

There a re two precau
tions. First, the LOR has to
act with reasonable speed
in c rossing fro m low resis
tan ce (to actuate the key)
while illumina ted by the
LE 0 to high resistance (for
about an eq ua l time) to le t
go of the key. Second, the
LEO ha s to be a ble to light
the LOR suffic iently to ef
fect the necessa ry low resis
tance, which means that it
may requ ire a pre tty good
sized jolt of cu rre nt to do
the job. So, a satis fac tory
functional ma tching of LOR
and LED is necessary and
re q uire s a little horsing
around to ge t things just
right.

Some LDRs are rather
slow, and this migh t mea n
sac rifici ng some counting
speed to incorporate this
design . On the other hand,
you may hit fat c ity and
find that, for exam ple, a
fast and cheap photo-diode
o r photo-Darlington transis
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tor will work just fine in
you r situation. Then you 're
home free. But you see why
I en tit led this part as an ex
perimental section, As a
ho bbyist, you shou ld be
allowed to feel int repid.
On the other hand, 1 am
obliged to state the dis
cla imers. I have to d iscla im
any responsibility for what
you may do on your ow n
hook. Fortunately, I have
found so far that most cal
cu la tors are very fo rgivi ng
about a ll th e ro otin g
arou nd in the ir gu ts.

Some Freebies

A numbe r of non-ohm
mete r po ssibilit ie s m ay
have become apparen t by
the t ime you ha ve read this
far . Yes, the mod ule/ca lcu
lator combo make s a pretty
dandy and simple counter
or t imer or stopwatch, with
or withou t the ohmmete r
function. The timing will
continue ad nauseum as
long as module lead 5 is
tied o r switc hed to the posi
t ive supp ly rail and sto p
when it is on the negati ve
rail. A second timing pot
cou ld be switched in to pro
duce a timi ng speed more
attuned to you r needs.

Almost a ny ca lcu la to r
cand idate should run fast
enough to count by sec
onds; most will count by
tenths, and some wi ll make
it to .Ot-second-per-count
or beyond . For your own
needs you might want to
consider hund redths of
minutes o r even milli-hours
or the like . Astronomers
might eve n want to shoot
for microsidereal -day time,
in a n ext reme case. Al
t hough not c rysta l con
trolled, the precision is not

bad with reasonable volt
age re gu lat ion and can be
set with an osc il losco pe
aga inst multipl es or sub
multiples of the 6O-Hz line.
For the calculator chips
that can reach to 60 Hz or
100 Hz, one of the cute lit
t le boards tha t provides
suc h wi th crys ta l control
ca n be p u rchased fo r
around $5 ,00 and run from
most calculator power sup
pl ies, The outpu t can be
tied to the module as shown
in Fig. 5, connected to the J
lead whi le the P and C leads
a re left open.

Once you can measu re
O hms digitallv. you a lso
can measure the ohmic re
lat ions hips of other de
vices, of course . Therefore,
this means that you can es
tabl ish a relationship with
ligh t and tem perature , to
c ite the most o bvious
exa m ples . The aforemen
tioned LDRs can be used to
measure light, and at ex
tremely low levels . So can a
whole raft of other devices:
photo-di ode s, p hoto-t ran
sis tors, and even plain
LEOs. In these cases, the
lower the light level. the
higher the readi ng d is
played , and if yo u have a
b ig ran ge capac it o r, it
might take minu tes for the
display to stop running if it
is dutifu lly trying to count
a ll th e h und reds of
megohms an LOR can reach
a t low ligh t levels.

For t his application 1
have found that a tiny
zzo-mcotarad range capac
nor worked about right fo r
modest but useful counts
when mak ing enla rgements
in my darkroom. Because
of the inverse light/count
re la t ionship, this combina
tio n is more properly a
d ark-meter, but th at' s be
side the poi nt. In effect it
read s out a number propor
tional to the right expo
sure . that's the bottom
line in the photographic
applicat ion. The LOR could
o pt iona lly be connected to
replace the timing pot (Rt)
with a fixed combination of

Cr and Rx chosen to time
fo r a few seconds. In suc h a
case you would get a read
ing tha t increased as the
ligh t intens ity increased;
however, in too-bright light,
the calculator chip count
ing rate wou ld be exceeded
and t he d is play would show
funny resul ts. With the LOR
as Rx in the ohmmeter ci r
cuit, the excessive light in
tensity would register on ly
your o riginally-ente red 1
and would crea te less co n
fusion.

A p recaution about
LORs: As well as being a lit
tle slow, they have va rying
degrees of me mory, so they
do n't immed iate ly se tt le
down on the first read ing
after a shift in light level.
The fastest ones get there
well enough to be extreme
ly usef ul, but you would de
tect the d iscrepancy on a
successio n of re a d ings.
Thermistors are decided ly
non-linea r, and it takes
some extra fooli ng a rou nd
with the ci rcu itry to get
the m to pu t out rea l te m
perature read ings over a
useful span. Ideal ly, you
would fortify you rself with
a ca lib ra tio n curve, o r
" no rma lize " the app lica
tion .

If, for instance, you want
to display a single photo
developer temperature dig
ita lly, and always use tha t
t emp eratur e , th e th er
mis to r/ range cap ac ito r
combi nation could be
made to display "100" at
the chosen temperature,
from wh ich you cou ld em
pirica lly se t acce ptable lim
its from this value to suit
the precision requirements
for your needs .

Hams develop other situ
ations for t hemselves in
which a digital d isplay of
the resu lts cou ld be useful.
An azimuth reado ut cou ld
be provided for an antenna,
for example, by ty ing a suit
able pot to the ro tat in g a n
tenna shaft as the Rx ge n
e rator and sc a ling the dis
play re la tio nsh ip to read
out the number of degrees

,
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Conclusion

I could go o n and o n until
th e applicatio ns fo r the
Re -111 module were limit
ed by my imagination. Bu t
it see ms fitting to leave off
as above and tell you that
the applications are limited
by your imagination. In any
event. thi s litt le device has
a trul y impre ssive cost
benef it ratio. and I'm confi
dent that you' ll flip over
it. •

wou ld want to consider a
bigger case to acco mmo
date range swi tc hi ng. If you
have a dead-keyboard cal
culator to sta rt wit h. per
haps try putting in a huge
LED display in place of the
usual small o ne. With com
mercial capac imete rs sell
ing for abou t ten t imes the
cost of the Kaltek modu le.
you can do almost as mu ch
(except fo r t he teeny
capac itances) and have the
advantages of the d igital
o hmmeter in the barga in.
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represent ing the d irec tio n.
O r, with a linear pot as the
unknown. you could make
a d igital micrometer of
sor ts. The mind boggles a t
the prospects.

Perhaps the most imme
diately usefu l takeoff on
the o hmmeter is the alter
nat ive of mak ing the range
capac ito r the unk nown and
sca ling with resistors in the
Rx position to provide a few
decades o f reada bil ity. A
megohm o r two wil l give a
displ ay in microfarads to
two decimal places. A com
mensurately longer st ring
of resistors can e nable you
to reach to 100-picofa rads
per-cou nt and read micro
fa rads on the same scale to
too many decima l places to
be of practical inte rest
and tak ing that much more
time to count, as well.

The switc hing requ ire
men ts to make a co mbined
ohmmeter/capacimeter are
not ho rrendous. but to do
a rea ll y good job. you

PAS 10 WAn ATV POWER MODULE sa9 Ppd
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lames L. Campton N71\I\D
3001 South l8i.Jth, #TBl
fed~al Way WI\ 98003

Scanning with the IC-280

costs abou t $25 maximum,
and mounts inside the con
trol head .

Two-mete r transceivers
as a class have been trend
ing towards the low current
dr ain of CMOS cont rol cir
cuitry, notably synthesizers
and attendant display cir
cuits with external control
capability. The earliest ex
ample of this type of trans
ceive r in the leom line was
the IC-22S which, fo r the
first t ime, offered hams the
ability to interface their rigs
with a wide variety of hard
ware. Since then. severa l
advances have been made,
the la test of which incor
pora tes a microprocessor
into the cont rol fu nction.

Before proceeding fur
ther, one point should be
em phas ized. The mic ropro
cessor in the IC-280's con
tro l head resembles less a
ho bbyist's compute r sys
tem (8080, 6800, Z80, etc.I
and more the type found in
a calculator. The chip is
from Texas Instrume nts'
TMS 1000 series of mic ro
processors which have al l
RAM and ROM in the same
package and cannot access
external memory of any
kind . The ROM is mask-pro
gram med at the facto ry and
cannot be changed .

Neve rt he less, it offers
enormous flexibility (from
the designer's point of view)
in that it can be tailored fo r
any type of control fu nc
tion in any type of system
that can be imagi ned.

shiny new rig just to mount
contro ls fo r the additional
function? Here is a scanner
that uses exist ing switc hes ,

only to be stopped cold by
the thought o f dr ill ing holes
o r otherwise performi ng
cosmetic surgery o n your

FIg. 1. 1e-280 schematIC d iagram showmg m icroprocessor and control mput C/fcul try.
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H oW many t imes have
you seen a nifty ci rcuit

that wou ld expand the ca
pability of your operation
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Dala Input Lines
Strobe/Function K1 K2 K' K8

hen dial is se-
lected and AO is
positive NIC NIC High NIC

Al is the simfdup
trobe. When it is
igh and the dup.
unction switches
re set, the tor- High if dup High if High if

owing occurs NIC and in TIC ~600 kHz +600 kH

ith memory-
write switch

epressed and A2 High regardless
igh High NIC of memory write NIC

If A3 is high and
he memory-chan-
er switch is set

as follows: High if Ch. 1 High if Ch. 2 High if Ch. 3 NIC

Tab le 1. Input data codes for microprocessor IC-7 in the Ie-Z80 con trol head.

Flexible for the engineer
but pretty well set for the
user, right? Well, not quite.

The secret of enh ancing
the contro l capabi l ity of
suc h a system lies in the
realization that while the
microp roce sso r is p ro
grammed fo r a limi ted num
ber of cont rol functions,
these same funct ions need
not be accessed via me
chanical swi tches but elec
troni cally instead. upon
command of ot her signals
within the transceiver. In
short, it is very easy to
cause the radio to tell itself
wha t to do .

Theory o f Operat ion

To understand how the
scanner works. it is neces
sary to describe how d ata
gets entered into the micro
processor.

The type of input used is
ca lled a scanning matrix.
Basically, this means that
there are just four lines (K "
K 2• K•. K,) where informa
tion will go into the chip.
However. due to internal
circuits, the data input lines
accept only certa in types of
information at cer t a i n
times. These times coincide
w ith a high R strobe, only
one of which is po sit ive at
any given time.

For instance, of the four
strobe lines we are interest
ed in (Ro-RJ ) for d ata input,
we wil l assume that the R,
st robe has just gone high, or
positive. Strobes R)-R) then
are at a low. o r ground p0

tential. For the period of
time that R, ishigh. the data
lines K " K l , K. , and K, are
interested only in data from
the opti ca l chopper regis
ter. This data will cause the
frequency to increase, de
c re ase, or rem a in un
changed and is upd ated at
the strobe rate of about 125
pps (pulses per second ).

Referring to the IC-280
cont ro l-head schematic in
Fig. 1, it can be seen that t he
data lines are physically
connected to a variety of
switches and ci rcu its. The
reason that data from the

chopper register is not gar
bled by these other compo
nents is that the common
contact of each sw itch is
connected to the st robe ap
prop riate to its function .
When the R, l ine is high and
all other st robes are low,
each low strobe is prevent
ed from sinking current o r
pu lling down vo ltage on the
lines by means of a b lock
ing diode.

When the R, line goes
high. only d ata co rrespond
ing to that st robe is generat
ed . Next, the R, strobe goes
low and R2 goes high, and
so on. The funct ion of each
line in the matrix is li sted in
Table 1.

The sc an n e r- m o d u le
schemat ic is show n in Fig. 2,
The sw itch sect ion at the
bottom of the diagram is
the last sec t ion o f the
channel-select switch (see
Fig. 1). The common con
ta ct norma l ly connected to
the R, st robe is now con
nected to the power switch
through a resi stor, R29. This
allows the use of the switch
sec tion to select the dial
mode in either the 0 or CH
3 positions by using ana log
sw itch S1 to perform the
previous funct ion of the
channel sw itch. Thus, w hen
the 0 position is se lected,
t he tran sceiver operates
normally.

However. with suitable
modificat ions to the other

two sec t ions of t he channel
switch in the CH 3 position,
the voltage now available
from the last section in the
CH 3 position is used to turn
on ana log sw itch 52 in the
scanner, allowing pu lses to
pa ss through it. Ana log
switc h S3 is normall y
turned on in the receive
mode and wil l al low pu lses
from ana log sw itch 52 to go
to the chopper ci rcui t . 53 is
turned off in t ransmit, pre
vent ing scanning.

In the scanning position,
a posit ive vo ltage is con
nected to pin 4, IC5 in the
control head, whic h is the
RE SET input for the up!
down flip-flop in the optical
chopper circ uit. Since the
vol tage causes the Q out
put to be forced low, t he
microp rocessor a lways
counts down.

Ta make the scanner
count up, the 5ET line must
receive the positive vo ltage
wh ile the RE5ET line is
grounded . Ho w eve r, t he
scanner's performance is
the same in either mode
and it is easier to w ire t he Ie
to count down.

W hen the 280 receives a
signal. a d c voltage im
posed on the audio line is
t ran smitted from the
squelch circuit to t he base
of Q11, causing its co l lec
tor to be grounded . The re
ceive lED whose cathode is
connected to the co llecto r

of Q11 is then l it. The co l
lector of Ql1 is also con
nected to term inal11 of the
scanner which in turn is
connected to pin 12 of IC3,
the input on a NAN D gate.
If pin 13, t he other input to
the NAND gate, is high,
then the output on pin 11
will go to ground . A negative
spike is then generated by
C. and R1 and is used to trip
the monostable multivibra
tor which consists of two
NOR gates from IC1 and C5
and R8, whose time con
stant will roughly deter
mine the length of pause on
an occupied channel. The
values shown will yield
about 9 seconds. R8 can be
decreased to SDk Ohms to
gene rate shorte r pause
times,

W hen the mono stable is
t ripped , pin 10 of IC1 goes
to ground. which pull s
down the control li ne of an
alog sw itch 52 through D4.
This act ion stops t he pulses
going to the chopper cir
cuit. and the transceiver
will stay on the channel un
t i l the one-shot resets.

The mono stable c ircuit
w ill not respond to further
trip pulses on its input after
the original spike so that
the practi cal result is for
the scanner to stop for a
fixed length of t ime on an
occupied channel no mat
ter how many times the
squelch is broken.
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Fig. 2. Scanner module schematic.

Construction

Construction of the sin
gle-sided PC board is rather
st raigh tforward, and the
fo il layout is shown in Fig, 4,
Wire co lor is spec if ied in
the sc hematic in Fig. 2, and
component layout in Fig. 5.
Tolerances are not c ritica l;
however, the components
specified in the parts list fit
the PC board . Since the

if it stops a t al l. If t he rate is
slow enough to stop rel i
ably, the unit will spend a
much greate r period of
time in a portion of the
band whic h is relatively
unused. The solut ion is to
connec t NAND gates, o ne
of which is used as an in
ve rte r, to termina ls 5 and 8
of the scanner and tu rn ana
log switch 54 on or off, de
pending on the state of the
inputs.

Terminal 5 of the module
is connected to the R4 line
which is low when the kHz
digit is 5 and high when the
digit is O. If the Hl/l,o power
button is pushed in, term i
nal 8 is high. This means
that analog switch 54 will
be off when the kHz digit is
5 and the astable will have
a high repe tit ion ra te. When
the kHz d igit is 0, t he
asta ble will take a longer
time to change state. There
fore, a minimum time is
spent on frequencies end
ing in 5 kHz and a maxi
mum t ime on all others
when below 146 MHz.

If terminal 8 is grounded
(Hi/l o button out), the scan
ner will be in the high-scan
ra te a ll the time unless ter
minal1 goes high and turns
o n an al o g sw itc h 54
thro ugh 02, slowing the
scan rate. Termi na l 1 is con
nected to the B) line{R. line
from IC7) which goes high
from 146 MHz to 148.11
MHz. The connection be
tween pins 2 and 13 of IC3
on the modul e ensu res that
if terminal 8 is grounded.
sq uelch breaks will not stop
the scan ne r be low 146
MHz, but will pause appro
priately above 146 MHz.

The astable mult ivibra
tor, whose output is fed to
analog switc h 52, has two
speeds se lec ted by an alog
switch 54. When 54 is o n,
more capacitance is con
nected in para llel with C2
and C3, lengthening the
time constant and lowering
the output repe tit ion rate.
When 54 is off, the repe t i
tion rate increases.

The reason for the two
pul se rates is that in the
146-148-MHz portion of the
band, the set tu nes in 15
kHz steps, and the 143
145.99-MHz portion tunes
in 5-kHz increments. To
keep the t ime spent in the
lower port ion of the band
mo re or less equa l to that
spent in the upper portion,
the scan rate must increase.
The fastest scan rate is used
if o ne is not interested in
the lower portion of t he
band; a more moderate
speed is used to detect oc
cupied frequencies below
146 MHz, and 146-148 MHz
are always scanned at t he
same rate.

If o ne wishes to rece ive
signa ls in the 143-145.99
MHz range, two contradic
tory pro blems are appa rent.
First , if the scan rate is too
fast, the scanner will not re
liably stop on frequency -
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1-4 No change.
5 Remove cathode ot dIode. Remove 2 orange wires

and splice with orange wire Irom module. Leave this
tab unconnected.

6 No change.
7 Remove anode of diode (Its cathode was removed

from tab 5). Install cathode of new dIode and blue
wire from module.

8-10 No change.
11 Connect the yellow 6" wire (not Irom the module)

and anode of the diode whose cathode was ceo,
nected to tab "7.

12 Remove violet wire and splice to violet wire 'rom
module. Install the 3" red wire (goes to power switch
through 22k).

13-15 No change.
16 Remove anode 01 diode connected to tab 17 and

connect II to this tab. This will leave tab 17 unccn
nected.

17 s.. tab 16.
18 No change.

Fig. 3. Channel switch pictorial and modification instruc
tions (rear view).
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MULTI
PURPOSE
• SHEAR
• PRESS BRAKE
• SUP ROll
ALL FUNCTIONS
OPERATE
$lMULT ANEOUSLY

THE COMPLETE R&D SHOP
• 24" wide . 257 Ibs.
• 20" gaocapacity mild steel or
• .0 501.060 " 'h hard aluminum
• punches. special dies, steno

available 8S accessories

SHEAR-NOTCHER

NO DISTORTION. NO BURRS
• continuous s.hearing $58'0
• corner notchmg
• tab notching plu, $4.00
• nibbling shipping

SHEET METAL WORKERS

lRIOK
t~

•

.... '13
Send for YQ!Jf FREE literature . nd
SHEET METALW ORKER BULLETIN

PACIFIC ONE CORPORATION
410 W, secme Coast Hwy. Suile K 204

Newport Beach. CA 92663 (7141 64 5-.5962

AEA INVITES YOU TO SEE OUR PRODUCTS
AT QUALITY DEALERS THROUGHOUT THE
U.S. AND CANADA.
FOR DETAILED INFORMATION ON OUR PRODUCT LINE
CONTACT ADVANCED ELECTRONIC APPLICATIONS. INC.,
P.O. BOX 2160, LYNNWOOD, WA 98036. CALL 206/775-7373.

Brings you the
Breakthrough!

.. . FIRST IN
• INNOVATION
• QUALITY DESIGN and CONSTRUCTION
• RELIABILITY
• SERVICE



module is insta lled comoo- and be ca reful not to strip
nent side down, hoo kup the heads of t he sc rews,
w ires should come out on whi ch are general ly qui te.... • _,..1 _ _L'~'~' _ _ _ "rI . " · . 1-.- . , _ _

(0 o

•

Fig. 6. Microprocessor and control board modifications location.

the leads of the CMOS Ie in
the head and also the tab
on the memory-channel
switch whic h has the yellow

Parts list
c- .Ql·uF, 12-yoll ceramic

disc
C2 .OO47-uF, 12·Yo lt

ceramic disc
C3 .1·uF, t z-vort ceramic

disc
C4 '·uF, 16-voll electrolytic

PC mount (aluminum or
tantalum)

C5 l(}uF, 16,Yo lt electro-
lytic PC mount
(aluminum or tantalum)

01 ·07 lN4148 or equivalent si lo
icon

lei 4001 CMOS quad, NOR
IC2 4016 CMOS quad, ana

log switch
1C3 4011 CMOS quad,

NAND
Rl 1.3M, 114-Watt carbon

film
A2·R7 47k, 114·Watl carbon

film
AS 1M, 1I4·Watt carbon film
R9 l2Ok, 114·Watt carbon

film
Al0 22k, 1I4·Watl ca rbon

fi lm
Misc.-PC board, solder
12 ea. 26- or 28-gauge stranded,

plastic covered wire in 5"
lengths in 12 primary colors
and pastels in pink and in
light green

1-26- or 28-gauge stranded
plastic covered wire 6" in
leneth. veuow

wire connected-it may be
shorting to the metal frame.

To activate the scanner,
select posit ion 3 on the
me mory-channel switc h.
Do not be alarmed if noth
mg happens at first, but
after about 10 seconds the
d igits will start count ing
down.

If the Ht/t,o power button
IS OUT, the scanner will
pause again after changing
from 146 .00 M Hz to
145.995 MHz whet her o r
not a signal IS received .
After the pause, it should
start counting rapidly
downward until reaching
148.11 MHz, where it will
count at a mu ch slower
rate.

When the Hi/Lo button is
OUT and the displayed fre
quency IS below 146.00
MHz and after the initia l
pause, a squelch break will
not stop the scanner.

When the Hi/Lo button is
IN, a squelch break (accom
panied by the light ing of the
Receive LED) should stop
the scanner both above and
below the 14600-MHz
boundary.

If these conditions ca n
not be obta ined, check the
input gate to the mono
stable on the module and
also see if the cathode of

scanner should always stop,
thus preventing unwanted
interfe rence to others .

If a signal genera to r IS

ava ilab le, hook it up to the
antenna connector of the
280 and check to see that
the scanner will stop on the
right frequency. This check
ca n a lso be performed us
ing off-the-air signals if their
frequency is known. If the
scanner stops too late. in
crease the va lue of C3 by
.001 uF to .005 uF o

Here are some ways the
scanner may be used .

If the scanner pauses on
a frequency of immediate
interest, se lect position 0
o n t he memory-channe l
switch. This will be the
same frequency as in the
scanner position. Be sure to
select the proper mode of
dup lex or simplex before
transmitting.

If the scanner pauses on
a frequency of less immedi
ate interest, select either
pos ition 1 or 2 on the mem
ory-c hannel switc h and
press the memory button to
store the frequency. Select
position 3 to resume scan
rung.

If a slgnal Ts received
above 146.000 MHz and is
not on the 15/30 kHz band
rrla n t hp ~c;annpr ""ill n" .. c"

will be quite re ad ab le .
However, before transmit
ting the transceiver-tuning
increments shou ld be
changed to 5-k Hz steps ac
cord ing to the supplemen
tal operator's sheet en
closed with the IC-280 in or
der to obta in the correct
operating frequency.

Summary

With a few hours time
and $10 to $25 invested, de
pen ding o n where the pa rts
are obtained, a reliable and
simple-to-operate scanner
can be added to the 1(-280
without drilling holes or
othe rwise dest roying the
front panel. To date, seven
scanners have been built
using the above data and
have been working with no
problems .

For t hose who elec t not
to make the PC board, an
assembled and tested mod
ule may be obtained by
sending me a check or mon
ey order fo r $25. Etched
and drilled P( boards on ly
are available for $15.

Brief technical questions
on the scanner can be an
swe red only if you send me
an SASE .

I would like to acknowl
edge the invaluable assrs-
t .... ..... ~ ...~~ _ _ .... . . 11_-





editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

from page 8

what to do about it, and lodging
official complaints is not the
answer. We've been that route
lor years.

The best solution to a nag
ging problem like this is to at
tack. let's get organized and
see what we can do 10 drive the
dreaded dragon off our ham
bands. If we work together, we
can do it. And. yes, I'm sug
gesting some deliberate Inter
ference. Sauce for the goose.

Despite a 101 of science uc
non baloney about the wood
peeker signals being used for
behavior modification, all it is is
tong-range radar. The only
behavior modified is the OX op
erators who start climbing the
wens.

Okay, it's radar. Those of you
who have an inkling of how ra
dar works know the answer 10
the problem already. II's simple.
If you want 10 screw up a radar
signal , all you have todo is send
a return signal on its frequency
which blocks out the ecnos.
Hams, from the earliest wood
peeker days, have been driving
the monster all their bands by
getting on the frequency and
sending properly spaced dots
back. The screen somewhere in
Russia blanks out and t he
operators utter some Russian
oaths and change the frequency
to get rid of the interference.

Now, if you chaps would get
together into some networks to
spot and erase this blight, we
could get Ivan all our ham
bands for good. You need a key
er which can be adjusted to
send back pulses in between the
woodpecker ticks.

There are a number of these
pests around Russia, so you
may have your hands full for a
while. With persistence, I think
they will stay out of our bands
and go elsewhere for their radar
work.

Or you can look on the bright
side of things as you gnash your
teeth over the noise. There is a
good deal of evidence that the
very high power transmitters be-
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lng used fo r this work are having
an effect upon the people im
mediately in its path. Indeed,
one of the major woodpecker
transmitter sites is just across
the border from Finland and the
inc idence of cancer in the near
by Finnish town is reported to be
exceptionally high. At this dis
tance, all we get is apoplexy.

THE DANNAlS DEAL
To say that I'm disappointed

in a bunch of readers is to
understate the case. I've gotten
a lot of flack for my strong sup
port of Dannats for the new
general manager of the League
and I think this needs to be
brought out into the open.

Now look here . . . 1 Ihink that
some loyalty to the pres ident of
the League is in order and I don't
want any more of those letters
telling me that good old Harry is
a pompous fathead, Harry and
his father before him have been
AAAL directors. Could you ask
for any more loyalty than that?

And if you're worried about
you r League getting into trou
ble, just remember that Harry is
already retiring from his lifetime
o f work as a union steward, so a
couple of years as general man
ager of the League isn't going to
make a lot of difference. Isn't it
about time that a loyal sup
porter like that had a chance to
get a decent salary for a year or
two ... and an unlimi ted ex
pense account? Not to mention
a very generous retirement from
the League in a few years. That
retirement pay plus his first
ret irement pay should allow
Harry to go on as many DXpedi
tlons as he wants without any
further worry about money, It's
only a few bucks out of your
pocket , so why be chintzy?

Remember that amateu r ra
dio is in the doldrums right now.
It's not the worst doldrums
we 've had those were back in
1964-69 but they're pretty
dol. Thus it rea lly isn't going to
make a big difference what the
AAAL does for a while, so why
get exercised? I say give Harry
his due and stop all the beefing,

It is hard to stop the rumor
mill, but I really don't put any
credence in the gossip that
Harry will be moving HQ to New
York so il will be closer to his
home. Of course, that would be
a bit c loser to Wash ington,
where it really should be .. . but
not close enough. Yes, I know
that they don't need that huge
building any more and that it is a
bear as far as heating goes. But
rem em ber t hat the bu ilding
didn't cost the League much
since it was paid for by member
building fund donations. With
the staff cutbacks, they could
make do with a 101 smaller HQ
building, or perhaps Harry will
rent part of the building out to
economize.

So let's not hear any more of
this heresy and bad-mouthing of
Harry, okay? Some of the things
he's done have given the lmpres
sian Ihat he doesn't have botn
oars in the water, but thai may
be because you don't have all of
the facts. Take heart and re
member that even if Harry turns
out 10 be as inept as Baldwin
has appeared, the League will
still survive. Not to worry,

ARRL ATIACKED
Those few of us who are still

read ing HR were aghast at th e
February vicious attack against
the AARL in the editorial. What
is the world coming to? This
would never have happened
under th e guidance of good old
J im Fisk, who was able to
stomach anything the ARAL did.

Ham Radio magazine, which
has been dropping steadily in ad
support, had some corking good
articles in February ... too bad if
you missed them and the ARRL
attack, For Instance, there was
a pip of an article on how to use
th e Hp·34C computer to design
Pi·L matching networks, some
thing which I'm sure has
plagued all of us. Those pages
of charts will be of incalculable
value to thousands 01 hams who
prefer to des ign the ir own
matching networks and put
them in place of the factory-built
circuits in our sideband rigs.

Another spell-binder was a
7'!2·page article on the svs
tematic design 01 crystal ladder
filters. I'll bet they thought I'd
forgotten all that calculus I was
crammed with 40 years ago in
college ... well, here's where I
could finally get it out and use it.
You can bet that hams will be
Quoting that article for several
years to come.

With the thermometer outside
my window hovering at - 10·, I
read wit h amusemen t t hei r
sta te-ct-me-art r o t a t or ar 
ticle ... using a rope going
through two holes in the house
to the beam. The two rope hol es
would ret out enough heat to pay
lor a rotator in one winter here.

weu.t'm sure we're all glad to
see HR hanging in there , , . even
after losing both Ham Horizons
and Ham Radio Report.

BUILDING
One of the ways in wh ich

rad io amateurs have been 01
value to the country down
through the years has been in
their designing and building of
new equipment. II's been a wh ile
since I've polled the 73 readers
to see what percentage are into
building , but the last poll
showed that 80-/0 had built at
least one home construction
project during th e previous year.

The high percentage of ads
for parts in 73 indicates that you
readers are still building today. I
don't think there is any other
magazine wi th more ads for
parts. Building Is one of the
more fun things to do in our hob
by, so I'd like to do alii can to en
courage more of it.

You know, it doesn't take a lot
01 technical knowledge to get
started building. Once you get
into it, you lind that you are
learning every day, It's a grea t
fun way to learn the technical
end of things .. . learn by doing,
Then, when you get on the air,
you have something real 10 talk
about. You can beef over the
problems you had in getting
something to work, knowing
that the chap on the other end is
eating his heart out that he
doesn't have a similar story to
swap because he has bought
everything he is using.

To help get more hams into
building, I'm asking tha t
everyone who has designed and
buill something unique write it
up and send in the art ic le, It's
your responsibility to encourage
more hams to build, and only a
wealth of interesting projects
will do this. Writing the articles
is up to you. I' ll publish th em.

When I started 73, it was with
the idea of promoting ham
building . Down through the
years, 73 has always been the
bui lder's magazine, We have
used the space QST wast es on
those endless activity reports to
publish articles and more ar
t icles, a good percentage of
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them on small construction oroj
ects which can be done in a
weekend. Now, with HR rapidly
fading away, we 'll be running a
few more of the back-breakmg
type of construction projects for
which they were just ly famous.
We don't want them to stop ju st
because HR is fading away.

Hams are builders. The more
construction projects you send
in for us to publish, the more
you'll get in 73. I wou ld like 10
see articles o n all a s 
pects ... simple project s and
engineering masterpieces. I'd
like to see 'em on d ig ital c ir
cuits, gadgets for the home, for
the car, antennas, t un ers ,
automatic identi fiers, new slow
scan c ircuits, color slo w scan,
and so on. We are perhaps five
hundred art ic les beh ind on what
I wou ld like to see in RnY
developments.

There are some small groups
working on ever more exciting
repeater networking systems.
Let's see art ic les on these which
will spur other groups 10 get into
Ihe game. Let's see artic les on
the networking ci rcuits. I don't
know if you know about it, but
there are at least a couple o f
ham UHF networks which con
nect virtu ally all of the western
part of the country together. You
can use an HT in San Diego and
talk to EI Paso or up to Oregon,
all without interrupting local re
peater operations along the way.

No one has figured out how to
gel from the Rockies east with
these nets so far. The short hops
in the flatlands have temporar ily
stopped the spread of these
systems. Perhaps we can have
some ideas on that ... and more
const ruct ion projects.

You design it, build it, and
write about it ... and I'll publi sh
rl, getting thousands of hams to
build your circuits.

GOOD ARRL NEWS!
Just when I beg in to get

discouraged o ver the sl owness
o f the League to rea ct to
technology and other Changes,
something interesting comes
along. In this case, there is a
report in a we lt·known OX
bullet in to the effec t that some
badly needed changes in OX
contest rules have been made.

The piece report s that t he
ARRL contest advisory commit
tee in a vote of 8 to 3 has cectd
ed to modily the operating
periods of both the CW and the
phone OX contests to allow two
add itiona l hours of operation for

both t he fir st and second
utstrtct stations. They noted
thai during the last few years
the East Coast has come very
c lose to losing its dominance in
th is event and the com mittee
felt Ihat this rule change would
ensure that the trad it ions of the
past a re preserved. Bravo!

Anyone with com ments pro or
con should contact CST about
th is. I think we shou ld continue
to look to the Leagueto preserve
past trad itions and look to 73 to
preserve tradit ions yet to come.

FAVORS
Most of us have read some of

Ihe reports hom the FCC on the
tr ia l and convict ion of one o f
thei r Hcenstnq people for selling
ham licenses. A lot of hams got
fu rious when they heard about
that .

After talking wi th some of the
people who were intimately in
volved, a rather differenl story
f rom the off icial version is to ld .
It appears that there has been a
good deal o f cover-up o f actions
by higher FCC people who seem
to have started the whole mess.

I've read the cttrcrat reports
and got the impression that this
ch ap Zigler had been selling
ham licenses and gal caught,
and that there were jusl a few
bad hams involved.

This is reported to have act
ten started when Prose Wa lker,
who was the chief of the ham
division of the FCC, started ask
ing Zigler to do some " favors"
for friends of his- upg rading of
licenses, special calls. Zigler ap
parently got fed up with this
after a wh ile and told some of
his close ham friends about the
situation and asked if they had
any special cases who might
need a favor, as long as he wa s
doing favors. No money was in,
va lved with any of this. One
chap I talked with swears he
wa s in the room with Zigler
wh en Walker called with a re
Quest for five more friends o f h is
to get favors.

Things mushroomed, wi th the
final co unt being 843 favors
granted by Zigler. That's more
than a few. Eventually the word
got around and Zigler's f riends
began getting cash offers for
upgrading of their t ickets. Then,
after a while, some o f the friends
were sending Zi gler cash. It's
tough t o send back unac 
counted-fo r cash.

Someone fi nally blew the
wh istle. Zigler was convicted
and put in prison lor a few days.

The FCC came out o f It fairly
c lean, and a few o f the favor
recipients lost their tickets. Just
a few, not 843.

This is still grinding along
through the court s on some
level, so some day we may get
the fac ts and be able to put all
th is inlo perspective. The people
invo lved use the term "tavors"
rat her than bribery. Th is seems
more applicable in Ihis case. I
understand, too, thai Zigler was
quite upset by the pressures he
was under to do these favors for
Walker and I suspect that the
favor s for friends were more in
retalia tion fo r being forced to do
what he considered wrong than
as an enterprise in itse lf. All
agree thai Zigler was one of the
nicest guys you co uld ever want
to meet and that he was a vic
tim, not a crim inal.

W ell , that's the story . I 'm
open lor any further informa
tion, pro or con, as th is de
velops.

Some of the victims of this
disaster are asking what the real
difference is between someone
Who has been upgraded as a
favor and the chap who has
spent one day wi th Bash in his
h igh-p ressure memorizati on
course which teaches you all of
the test answers word lor word.
The end result is about the
same: a higher grade license
with no knowledge necessary.

The real misery comes later
when these people get on the air
and can 't let their fellow
amateurs know that they don't
know anything . That 's when we
start f inding bad language and
disruptive operating.

I can't in any way defend wh at
these chaps claim Walker go t
sta rted . . . or Zigler continuing
it. But is it fair to c rucify Zigler
and let Bash keep going?

SMITH CHARTS

That's right, Dick Smith of
D ick Smith Electron ics in
Australia is Charti ng a t rip
around the world via helicopter.
And, yes, of course he'll have a
ham rig aboa rd , w ork ing
20·40-80 met ers as he flies.

The trip, which is scheduled
to start in August, 1982, will be a
solo flight, wi th most hops in the
200-400-mile ranges. It w ill start
from Dallas and run up the east
coast, ac ross to Greenland ,
Iceland , t he Faroes , down
across Europe, down by Jordan
and Egypt, across Saudi Arabia,
Pak istan, up to New Delhi and
Katmandu, down to Calcutta
and Rangoon, and on down
Aust ralia to Sydney ... home.
Then he' ll head back up through
ea stern As ia across the Philip.
pines, Japan, and across the
northern Pac ific via a couple of
shipboard refueli ng stops to
Adak in Alaska, down to An.
chorage, Seattle, and to Dallas.
He's expecting to end the trip In
ear ly 1983 . .. the first solo
hel icopter flight around t he
world .

Working him as he is lIying
will be fun, but I do hope he will
plan some time on the ground to
get on Ihe air and give us OX
fanatics contacts with the 30
countries he will be visiting
along the way.

As the tr ip draws near, we'll
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Sherry, who is into ballooning
(just went down for her instruc
tor 's ti cket), w ill find the sets
great for ballocn-to-qround corn
munrcaucns. Irs very handy to
let the ground crew know where
you're planning to land. Sherry
got hooked on balloons when
we went down to Florida about
live years ago for a two-meter
balloon-to-balloon ope ration.
Now she has her own.

Have you ever gnashed your
teeth in frust ration while waiting
for your wife to come to an ar
ranged meet ing spot in a shop
ping mall? With a portable type
writer I could have written an en
cy clopedia just in wa iting time.
Now, with the Talkman•. . I'm
able to f ind out just wh ich of the
toy stores has grabbed her and
is ho ld ing her for ransom.
Grandch ildren, you know.

They're a lot lighter and easier
to use lo r short-range communi
cations than HTs, even if both
people want ing to talk have tfck
ets. No license requited fo r
these low-powered 50·MHz sets
. .. and the antenna is built into
the headphone wires, so you
don't even poke out eyes .

The Talkman is also great for
th ings like skiing lessons where
you wa nt to talk to someone
without having to yell a hundred
yards or so. Or for talking with
someone on top 01 the tower
making ad justments wh ile you
are in the shack tuning up. The
chap on the top o f the tower
does not need to hOld an HT in
one hand and the tower with
the other. We lose a lot of hams
that way.

I've often wondered why Stan
dard didn't keep up with the US
two-meter market. They were
one of the f irst and foremost in
the field here, but then got
behind when the teem synthe
sized rigs came out. I st ill see
some great looking Standard
ham gear in the Japanese maqa
zines, but no sign of US models
being made. I'm still getti ng good
use from my oId Standard HTs.

have been looking for to use in
the Dodge van. It is so noisy in
the van that normal converse
tfon is almost impossible, even
when she is in the front seat. As
SOOfl as she heads for the seats
in the middle or the lounge in the
back, we 've always had to
scream to be heard. The Talkman
is perfect lor this type of use.

WAlKMAN TAlKMAN

About three years ago, Sony
came up with one of their usual
brilliant ideas ... the Walkman.
This was a tiny audio cassette
player which could be worn on
the belt and used with a star
tlingly new type of lightweight
stereo earphone system to make
it possible to enjoy truly high·
f ideli ty sound reproduction.

Having been a manufacturer
in the hf-f business back in it s
early days and thus knowing
what is involved in such repro
duction, seldom heard w ith
home systems wh ich are attoro
able, I was astounded when I
first heard the Walkman player.
It was great for wa lks and even
for skiing. Of course, by the t ime
I loaded up lor skiing with the
Walkman, some tapes, and an
HT, my pockets were so full of
expens ive electronics that I
didn 't dare fall down.

As t iny as the firs t Wa lkman
from Sony was, a couple years
later they surpassed themselves
with an even smaller player ...
almost the size of the cassettes,
only a bit thicker. This came out
at about the time that the
market was being flooded with
knocx-ctts of the orig inal
Walkman made in Hong Kong
and Taiwan.

If you have never listened to
the sound from a Walkman, you
should take th e opport unity the
next t ime you see a friend with
one.

Okay, now on to the Talk
man ... not by Sony, but ba
ing made by an old Japanese
friend of two-meter hams ...
Standard. I ran into an ad for
this unit in the latest JS&A
cata log. Joe Sugarman, who,
by the way, is a ham, has
built up Quite a reputation for
st ate-ct-tne-en men's toys, so I
wa sn't surprised to lind th is new
gadget appearing fi rst in his
catalog.

The Talkman is a 50-MHz
transceiver wh ich you wear on
your belt and which comes with
a headphone-microphone set. It
is designed for use by two pe0

pre who want to be able to talk
despite local noise or moderate
separation. The transmitter is
voice actuated, so you don't
have to llick any switches. The
sound is excellent quality, and
there are a minimum of controls
and adjust ments so th at anyone
can put it on and use it.

This is just what Sherry and I

Speak ing of gold mines,
80.5% o f the read ers want more
articles on satellite television. I
honest ly expected to run into
th e usual resistance to new
ideas wit h this and am pleased
that everyone is hot to t rot. You
know, it is only a mailer 01time
(and not much) before hams
start getting much more into
satellite comm unications. The
time is just about here for that.

W ith th e increased circ ula
tion of recent months, and going
by the reported readers per copy
of the magazine, over 125,000
hams are read ing 73 every
month. At $3.00 per copy, there
is a lot o f pass-along reeoersmp,
but the pass-alongees are most
l y act ive buying hams, not
retired orc-nmere on pensions.

Manufacturers looking for
new products which will interest
hams should note that 13.1 % o f
the readers are actually active
on AnY today and 48.9°/, say
they are not on AnY, but are in
terested in getting on AnY.
That comes to around 60,000 73
readers who have expressed an
interes t in AnY. That's a gold
mi ne if I ever saw one.

try to have a lot of information
on it lor you.

From 7e=MAGAZINE
THE--=' t:n:v.

MOST -~~~~D
UP-TO-DATE TLAS
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
eLISTINGS BY STATE AND COUNTRY
eLISTINGS BY FREgUENCY
eMAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
eWORLD REPEATER ATLAS-BK7315- Completely
updated, ove r 230 pages of repeater listings are In
dexed by location and frequency. More than 50 maps
pinpoint 2000 repeater locations throughout the US A.
Foreign li stings include Europe, the Middle Ea s t, So u t h
America and Africa. S 4 .95 .

IN STOCK AND READY TO SHIP
' Use the Ofde. CIl.d on the Reader Senooce page of th'l magu,ne
Of ,tem'ze \'QU' cecer on a $epa.ate PIece 01 peper and mai l 10:

73 Rad io 8ooIo..nop e l'et"CO.ough ,"H 03<1508. Be Iu'e to ,nch.de
ChKk Of detllile<:! c.e<:!, t ca.d informat""" . ,"0 C.O.O. oecees accepted

Add $1.50 hand ling chll'ge tor the Ii'sl book; 51.00 fo< each add itio na l bOO!<
Ques tio ns regardIng you, order? Plea$ll wIlle to CUltome. Service

al the ' COve add 'e... Please a ilow . -6 w....k. !o . dell _e f}'.
FOR TOLL FREE ORDERING CALL 1·800·258·5473

READER RESPONSES
There are some questions

about 73on the reader response
ca rds and every so often we get
reports from the fi rm which pro
cesses these for us. I think you
may lind some o f the news in
teresting.

For in s tance, t h e lat es t
replies, sampling about 5% of
the readers, gives our readers an
average income of $26,400 per
year. Surprisingly , perhaps,
31% are making over $30,000
per year. Aff luent group, really.
That's up from 21 % a year ago.

We asked how much you
spent last year on ham gear and
the average was $750. ThaI's the
average! When we apply that to
the ent ire readership o f 73, we
find that you are spending near
ly $8,000,000 per month on ham
equipment. Now th at 's just yo u
73 readers, mind you , not the
average ham. Indeed, there is a
good reason to beheve that our
group represents about 70% of
the total buying of ham gear.
That's higher that we expected.
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C ORP O RAT I O N

RINGO
RANGERII

MOBILE
RANGERS

7dBGAIN
HIGHESTGAIN
2 MffiROMNI
OUTPERFORMS
CONEANQ
OOUBlf ZEPP
'hOOK MOflE STATIONS
ELIMINATE NOISE
LIGHTNING PROTECTED
ACCESS MORE REPEATERS
ASSEMBLE EASILY
INSTALL QUICKLY
ACOMPlETE ANTENNA
ALL PARTSINCLUDED
600,000 HAPPY USERS
BECOMEONE TOlYIY
ARX·2B 134 ·1G4MHz
ARX·220B 220-225MHz
ARX·45OB 4J5·450MHz

MORERANGE
3 dB GAIN
5/8 ""STAINLESS WHIP
GRIP TIGHT OCllB
MAGNET
CHROME PlATED BASE
NEAT APPEARANCE
THUMB LOCK AOJUSTMENT
NO \NHIP CUTTING
LOW PRICE
MAGNETIC MOUNTS
AMS-147 14&148 MHz
AMS-22O 220-225 MHz

TRUNKUPMOUNTS
ATS-147 146-148 MHz
ATS-22O 220·225 MHz

,

THE ANTENNA COMPANY
.48 Perimeter Road, P.O. Box .4680
Manchester. NH 03108
Telex - 953050 .,.. 106

BUY FROM YOUR OEALER

•Iftl,or V,rw _ RS·1 2A

MODEL VS 20101

2852 Walnut - Unit E
Tustin, CA 92680
(714) 832·7770 ~''''

~ We're a Courage Cent8l"
~ HANOI·HAM sooooner.

Ca.ll US for more information and the name of
your nearest dealer .

J

•

•
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Ma.tch1ng yOW' antenna and transmitter
raqu1res the accuracy of our 10Q0-A RF
Wa.tt.meter for serious DXing. Tr1mm1ng yOW'

antenna for the frequency you're working
ensures youll get maximum power out and minlmum
re!lected power back Get more reach with the best
matched pair In town.

You can depend on Dielectric,
TBJII MAt'N'lD SOUllCE ''' for
2-yea.r-warranted RF products
qualltjy meters, couplers
and loads"

SPEC IAl FEA TURES
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• Ol, E ¥E AR \\ A, RRA, NTY. '/ 01, 0 1: II, USA
• VOLT '" A,," P \' U ERO " "'OOELSRS 12 l1' AS20ll'& AS 1S','
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• 8. , I ,ft Slit. ... Oft RS llS."" RS 20S
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IInl"",'I ~ A 1 l"~I .n.. 111S VOC l
• RIPPle L... I ~" Sm. OU, 10 lit•• n"ll lo'" 80 10... hft ')
• RE GULA TID .. : as . oln rnl lo.<l 10 tun 10 M & 10'" I,no 10 ~,'" I n.

AASTRON
II,;, CORPORATION

ASTRON POWER SUPPLIES
• HEAVY DUTY • HIGH QUALITY • RUGGED • RELIABLE •

,.

0000111 ~- '0" ,...... , -0 . .. ·_ -.' . ... . g '" '''',..~ " • 10'1'." • ..
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Ba7"""'d , V" ne M071 utlA / a07-6SS.....SSS / 800-341·9678/ '!'WI 71o-aa~90

Take it from Ma'nerd, • • •

f'You'll have tne
best matched pair
in townI"
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2 Meter Crystals - $3.95 each
(10 or More - 83.50 each)

Quick Delivery

WE'RE ROLIN~ ...
IN CRYSTALS!

Rolin Distributor.
P.O. Box 436 Department 7
Dunellen, N.J. 08812

201·469·1219
Precision Cut Land Mobiles Available

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

Custom Crystal Orders Accepted.)

r----------,
: THE :
: INTERFACEt m

:

I I
I I
I I
I I
I I
I I
I I
I THE INTERFACEtm I
I THE MISSING LINK I
I SUQg, Pri ce $189.95 I
I I
I I
I KANTRONICS. the Innovator I
I In code readers and RTTY ter- I
I

mlnars. leads the pack again I
with THE INTERFACE.tm

I I
I Your personal computer be- I

comes a complete CW and
I RnV terminal with THE IN- I
I TERFAce t m linking it to your I

transceiver.
I II THE INTERFAcet m receives I
I any shift Of RTTY, ASCII . or I

CW and transmits all neces-
I sarv AFSK tones for srrv. I
I ASCII, and RTIV-CW 10. The I

manual Includes a complete
I software example for the I
I Apple II PlUS, featuring I
I

screen disPlay. buffered key- I
board, status display. and

I much more. Software for I
I the Apple and Atar! are also I

available on diskette.

I II Follow the leader- KANTRON- I
ICS . Into the computer age

I of amateur radio. See THE I
I INTERFACEtm at your author- I
I Ized kantrontcs dealer or I

write for a brochure.

I I
I I
I I
I I
I I
I I
I I

: 114l Kantronics :
I 19131 842·774S I

1202 E. 23rd Street
I Lawrence. Kansas 66044 IL ..
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DIRECTION FINDING?

(602 ) 998-1151
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5540 E. C har ter Oak.
Scottsdale. AZ 85254

VoUom - so
PRODUCTS CORPORATION

65 East Pa lat ine Road
Prospect Heights, It 60070

(312) 459-3680

j§ ~

'" . .;~ wlth,range-exlendlng prodUCts
",,' g§ from YoCom
25; 59~or 100 Walta Power- Whatever your
present output level - from 200 mW nand
held on " battery saver" mode to 25W mo
bile or base - you c an use that to drive a
compact, 12V power amp from VoCom for
much more lalk-out power (see chart ).
Each model has a troot panel swi tch to let
you go "barefoot" for shan hau ls, plus an
L.E.D. indicator to snow the mode you're
in. Full 10 MHz bandwidth gives you vtr
tually unchanged power across the enti re
2-meter band , High efficiency design holds
down generated heat. tow input VSWR
saves battery drain by your radio 's f ina l
amp. Use the chart to see wh ich vccom
Power Amp lifier gives you the power out
yo u'd like l rom the powe r that you now have.

Power Pocket'" Mobile Amplifier/Charger
- Sim ply pl ug in your teem IC·ZA(T ) and
you have a 25W synthesized mobile rig 
ta ke it out again , all charged and read y,
when you want hand-held operation. Ac
cepts any IC-2A version. Delivers 25W AF
output. 2'hW audio w ith 4" speaker to
overcome road noise . Charge pocket
accepts all leom battery packs. has inde
pendent charg ing switch. indicato r. Mic
preamp makes Power Pocket compatible
with any mobile microphone and With
lcom sceeker/rmc.

5/8 HT Gain Anlenl"\ll boosts reception while
g iving your hand-held fu ll quieting out of
spots you're nearly dead in w ith a rubber
duck; provides excellent improvement. O nly
8" telescoped, 47" extended. Belter than
1.5:1 VSWR. SNG connector.

Spring-loaded 1/4 wave antanna and 4"
stubby duel< also available. See your favorite
amateur radio dealer.

!
••

* Doppler Direction * Circular lEO
Finding Display

* No Receiver Mods * Optional Digital

* Mobile or Fixed Display

* Kits or * Optional Seri al
Assembled Units Interlace

* 135-165 MHz * 12 VDC Operation
Standard Range * 90 Day Warranty

New Technology (patent pending ) converts any VHF FM receiver into an advanced
Doppler Di rec tion Finder. Simply plug into receiver's antenna and external speaker
jacks. Use any four omnidirectional antennas. See June 1981 issue of 73 fo r technical
description. Kits from $270. Assembled units and antennas also avai lable. Call o r
write for full details and prices.

pDOPPLER SYSTEMS,

r
YoCom Power Amplifler.-~

Drive Output Model
Level Power Number

5O-200mw 25W 2C025-200 mW

1.5W 2G-2SW 2C025-2W

r.sw 45-S<lW 2C050-2W

' .SW 8<>9OW 2C 1QO.2125

2W-SW >J(JW 2CO~2W

2W-SW >S<lW 2C050-2W

2W-5W >U" M/ 2C1OG-2125

IlOW ,(J()W 2C1GO-l 0/25

25 W ,(J()W 2C1QO.2125

25W ' (J()W 2Cl0Q- l0/2 5

look here
call toll free:nights
1-800-231-3057
7-10 PM CT, M .W.F.

days 1-7 13-658-0268
H yg ain TH7DX _ ... . 34900
ICOM IC3AT /IC 4AT .. 26900ea

rc 25A 30 900
rc 730 69900
rc 2AT 239 00
rc 22U 269 00

KlM KT34XA 469 00
KT34A . 309 00

Santee HT 1200 269 00
51 144UP 299 00

l elrell 10% Oft list on Stock Items
HAM4 185 00
HAMX .. 265 00

Drake IRS _ 995 00
Rl IDRl . . 1299 00

A EA M orsemenc . . 169 00
CKl Contest " .... . 115 00
M BA-RD Reader . . 26900

Order KWM 3 8 0 . . . . . 309500
& 2 Free Fillers

High Serial Numbers. All Mods
A mpheno l Sliverp ia te

PL259 . 1 00 e a
A nt iq ue ,' rare Tubes _ Call
Timex 24 Hour wencrcce 2495
Robo t 800A 74 900

400 . . . 6 7500
Hal CT2 100 . 699 00

KB21 00 . 159 00
New CWR 685A Telereader 875 00
Cubic 103 1195 00
Bi rd 43 . S lugs _. . . S toce
Drake Theta 7<XXJ . . 995 00
B eld en 9405 Heavy Duly Rotor

Cable 211 16 , 6# 18 . . . . 45c /11
Be lden 8 214 RG -8 Foam 36C/lt
Be lden 9258 RG8x Mml ·Cuax 19C/ ft
Be lden 8267RG 213

Non Contam Ja ckel 43C/Il
A ll ianc e HD73 . 109 95
10'\. Off Curtis. Sherwood. Pa lomar
Call Quotes K enw o o d TS 8 3 0 S.

TS530 S. TS130S.
NEW DRAKE TR7A/R7A
We Want Sp ec ia l Orders!

Vaesu Specials New FTI 239500
FT 707 64900
FT101ZD/Mark 3 749 00
FT208R or 70BR 289 00

U sed Clean Corne r
Co ll ins 75A4 350 00 ea
KWM2 -PM2. . 700 00
CX7A / B With Mods 100000
TS820S ICW . . . . . . 60000
5 16F2 . 20000

MASTERCAR D VISA
All pfl"'" tob HOlJS''''' e ~""p1 w here 'nd'ca ted Pf ,ee .
."blect 10 change w othg" t not'ee. ell ' tem. g"a,an'eed
Some " em••" b,ecl pr'Qf "". Tu.. r..."""ntS a<ld 6~
,.. Ple..e edd . " tI'e,,,n' _1_.tNol"nce coll ecT

[U]mW~~lH~
. Electronics Supply

1508 McKinney ~"

Houston, Texas 77010

-
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Vinet' Luciani K2VJ

PO Box 682

Co logne NJ 08213

Detect Killer Tornadoes
- use an ordinary TV set

Editor's Nole: This artic le present s a controversial method tor detecting tornadoes. 73 Magazine urges you, the reader, 10 conside r Allprac
tical methods of storm detection. We endorse no part icular procedure but do encourage exper imentation with the Weller Method and other
promising ideas. We would like to hear from any group or ind ividual who has automated the wener Method or used it in conjunct ion with an
amateur rad io network. For more information, see tomeao-Wise by Vince l uciani. Available from Cologne Press, PO Box 682, Co logne NJ
08213. Soft cover, $3.95 plus $1.00 sh ipping and handling.

G rab the cat. Ma! Head
fo r the cella r! The

bloomin' TV set jus t went
bright .'

How many readers could
appl y a She rlock Holmes
ana lysis to those words and
com e up with the scenario
of a tornado watch ? A
watch in which a fam ily has
been using the " We lle r
Method" of detect ing kil ler
tornadoes using a home TV
set-and a funne l has just
touched down!

Ho lmes wou ld have had
a problem in decidi ng
whether the tornado detec
tor was the cat or t he TV
set. althou gh the modern
detecti ve would know it
was the latter. Yet one day
there may well be a study of
the effect of to rnado elec
tr ica l radiatio n on eat's fur,
fo r the subject, tornado
electri cal radiation, is quite
controve rsial.

If you are among the few
who have hea rd of the Wei
ler Method. you may al so

50 73 Magazine . April,1982

be among those who re
mem ber what it is and - of
much more importa nce to
you, Ma. and the cat- how
to use it properly .

Back in 19&9, Newton
Wel ler of West Des Moines.
Iowa. had a garage packed
with over 100 TV sets as he
worked on hi s theory that
th e ele ct rica l rad iatio n
fr om ki ll e r t or nado e s
leaves a " signature" in the
air for miles around. a sig
natu re that co uld be detect
ed on an o rdina ry home TV
set.

Technically speaking. the
e lec t rica l radiat ion from
tornadoes peaks very near
to TV Cha nnel 2, and Weller
d iscovered that if you prop
erl y adjust your TV set's
brightness cont rol, the set
could then respond to noth
ing but the treme nd ous
e lectrica l radiation fro m
kil ler to rnadoes . (A desc rip
tion of the Weller Method is
given with this article . It
should be read ca refully

before attempti ng to make
use of the technique .I

When Weller had checked
out every TV set marketed
at the t ime (to make sure
th ey would a ll re spond
properly as a tornado de
tector ). he anno unced his
discovery to the press via a
De s Moi ne s ne wspaper
which printed the story a
d ay bef ore torn ad o e s
st ruc k the area , Welle r's
timing couldn 't have been
be tter , tho ug h Io wan s
cla im that the proba bi li ties
of sp r ing t ime tornad o
strikes are always unco m
for tably high.

Iowans had a chance to
check out Wel ler promptly,
and some did exact ly t hat.
Severa l later wrote to t hank
him for his contri but io n to
the ir welfare. exp la ining
that the ir TV sets had. in
deed , gone bright fro m tor
nado e lectrica l rad iation ,
This feature is the thrust of
the Weller Method-that
the ele ctr ica l rad iat ion

from a killer tor nado touch
ing dow n will overcome a
da rkened sc reen and cause
it to go as bright as a
fl uorescent bu lb.

Closer to home. howeve r.
We ll e r commented, "My
wife had all kinds of com
plaints about those TV sets
in the garage, and if that
st r ike ha dn ' t ha p pe ne d
when it did I might have
given u p o n the who le
idea ."

Fortunately. he did not
give up, Not that the weath
er service seems to care.
The Nationa l Weather Ser
vice (NWS) ha s never
coz ied up to the notion of a
mere TV set "broadcas ting"
tornado wa rnings o n its
own. Desp ite repo rts of suc
cessful resu lts everywhe re.
Weller remains largely un
recognized for his work ex
cept in Tornado Alley.

NWS has conducted lim
ited te sting o n tornado elec
trical radiation . One test.
for example. was on a se ries



THE WELLER METHOD
1. Tune your TV set to Channel 13. Adjust its brightness

control to make the screen nearly (though not entirely) dark.
2. Sw it ch 10 Channel 2. Do not make any further ad

justments to the set. The screen shou ld still be nearly dark.
3. Sit and wa it. If the screen suddenly f lashes on brightly

and stays lit, move last! Tha t' s the indication that a killer tor
nado funnel is down anywhere within 5 to 15 miles of
you -perhaps, quite near.

Notes
• Be careful, in Step 1, not to set the brightness control too
low, or the set may be so desensitized as to not respond even
to the tornado 's tremendous elect rical radia tion. (For
simplified understanding. consider temecc electrical rad ia
tion as being equ ivalent to a radio transmitter broadcasting
on Channel 2; the analogy is reasonably accurate.)
• Some COlor sets cannot be made to respond to the
brightness control adjustment. Be sure to check your set for
this capability.
• II your color set does not turn down with the brigh tness
control. your best bet (always) would be to use a port able
black and while TV set for the Weller Method. The added eo
vantage of being battery operated makes it useful when
power lines inevitably go down in a tornado strike.
• It you are on a cable TV system. otsconnectthe cable from
in back of the set and connect the buill-in antenna.
• A local slat ion on your Channel 2 may, during a tornado
warning, cause the darkened screen to swi tch back and forth
a few t imes from being brigh t ly li t by the tornado to the loca l
TV program. As the tornado approaches. its t remendous
radiation will take over and cause the screen to stay bright.
• Not en tornadoes pack Intense electrical reaunton. Con
tmue. therefore, to monitor news broadcasts either on a sec'
one TV set or by rad io.
• Prac tice the Weller Method when lightning fill s the air,
Not e how lightning affects your darkened screen. and
become familiar with how dark to make the set. You will then
be more sure of yourself when the time comes that your
screen stays brightly tit.
• Be prepared ahead of t ime- you and your family-on what
to do if the screen goes bright. Know your plan well enough to
avoid panic reaction, Know what safety measures to take,
and know them well in advance.

of strikes near the Nationa l
Severe Sto rms l aboratory
at Norman, Okl ah oma .
Those pa rticu lar st rikes ap
parently had reflected littl e
e lec trical radi at io n - a s
happens with some-and
based on those strikes, the
repor t issued late r disputed
ev ide nce of s ign ifica nt
e lectrica l rad iation.

Appa rently, seve ra l of
the na tion's leading meteo
ro logists d isagreed with the
report, as was ev idenced in
co unte rpo ints (so mewha t
bit ing) expressed to the
NWS_ There is, you see,
quite a bit of controversy
associated wit h tornadoes,
and we real ly know very lit
tle about wha t causes the m
and what susta ins the m.
More than eat's fu r has
been rubbed the wrong way
in t he arg um ent ove r
whethe r ki ll er torn adoe s
pack significa nt e lect rical
radiation.

While one side says there
isn't any elect rical rad iatio n
to to rnadoes, the other side
asks about those re por ts
from people who have ac
tually looked inside a tor
nado funnel and have lived
to tell about it. Suc h reports
have been of constant light
ning . bri llian tly-luminou s
clouds, " ba lls of fire," and
ro tat ing bands of deep,
blue lights similar to those
of an a rc welder. And, they
add, what about the re por ts
o f sco rc hed vege ta ti on
along a funne l's pat h (later
seen qu ite clearly from the
air), and of the st rong smell
of ozone (so cha racterist ic
o f stron g elec t rica l d is
charges)?

In a pig's eye, some have
answered.

Pig's eye or eat's fur
the eat's got no one's
tongue in the forever han g
ing controversy ove r to rna
do electr ical radiat ion. The
subject is quite elect rifying,
anyway, yet one se ldo m
will read abo ut this fea ture
unless o ne subscribes to
ce rta in stuffy journal s and
is willing to wade through
some weighty statements.
Few contemporary writers

who are meteorologically
founded will broac h the
subjec t. Yet, the public has
a need to know.

Readers should be abl e
to choose for themselves .
Perhaps, in a moment of
off-season no nchalance ,
one may be inclined to st i
fl e a yawn over a discussion
of tornadoe s, but if you are
in the proper geographical
area (as evidenced by hav
ing mi dd le -r an ge Z IP
codes), and if it is getti ng on
toward springtime, yo u are
well adv ised to properly
le a rn the Welle r Meth
od - its good poi nts as we ll
as bad .

And speaking of the bad
side, it is, indeed, a fact th at
no t all tornadoes pack the
extent of elect rical rad ia
tion that makes the TV
screen go bright. which is
why certa in sides conte nd
you 've go t holes in the bot
tom of you r sa lt shaker if
you even think the Weller
Method is rel iable.

"Of course it won't work
with a weak tornado where
the e lectrica l energy is too
low," says Weller. " But that
weak tornado won't usually
do muc h more than lift the
roof off a hog shed - and
even a stra ig ht windstorm
will do that. The TV set
does work on killer torna
does, and they're the ones
that co unt!"

Weller assoc iate Paul J.
Waite (Iowa Sta te clim atol 
ogist) has t hi s to offe r: " Un
til we have the perfect warn
ing system, we should not
neg lect any opportun ities
to provide our populace
with the means fo r se lf- pro
tect ion from the ravaging
destruction of tornadoes ."
Amen!

How close are we, these
days, to perfect io n with
NWS tornado de tectors?
Not very. Mostly, the NWS
relies upon outdated vac
uum-tube-type rada rs. Vac
uum tubes, if you remem
ber, were the gad gets tha t
he lped us ad va nce our
learnin g until we reall y
took off with the discovery
of transistors and so lid-

state circuitry. NWS defi
nitel y ne eds to replace
those o ld radars.

Exactly, says t he NWS,
and they have proposed a
$250 million network o f
modern Doppler-type ra
da rs, with a few of which
they are current ly experi
me nting. (Doppler, by the
way. is a physical pri nciple
which involves mot ion de
tection; whatever else a tor
nado's fun ne l can be cha r
acter ized as, it is certa inly a
dynamic pictu re of nature
in motion!) But. a quarter
billion-dolla r out lay in to
d a y' s s las h- ev e ry t hi ng
economy? Not very likely .

Even so, Dopplers actu al
ly add very little improve
ment in the accuracy of tor-

nado detect ion. They offe r,
instead, a signif icant in
crease in lead time once
they do spot a fo r-real tor
nado . That is important .
lead time, as they like to
say in Tornado Al ley, car
ries a mite mo re co ncern in
a tornado watch than does
lead time o n a rising covey
of qua il. Quite a mite more.
It should n't surprise read
ers, then, to learn that the
most effect ive tornado de
te cto r anywhe re is t he
trained human eye , Which
is exac tly t he talen t NWS
makes good use of vi a con
cerned c itize ns in an organi
zation ca lled "Skvwam ."
These are the civi lian spot
te rs throughout the country
who offe r the ir services
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se ries of kilter tornadoes
caused a half billion dollars
damage. NWS cred its the
ea rly-warning communica
tions networks of rad io
amateurs wit h having saved
1,000 to 2,000 lives there .
Such is the dedicated pub
lic-service natu re of a hob
by which includes d itch dig
gers, executives. and even a
US sena tor!

Through it a ll , and con
t inuing to survive the test of
time (which is an admirable
bottom-line cha racte ristic
to any theory) is the con
tinuing undercurrent of sup
port fo r t he Wel le r Met hod .
This is from an informed
publi c, those who like the
idea of having a detector
for kil ler tornadoes ri ght
there in the house.

Not that the Well er
Method works on every fun
nel that comes puffing and
blowi ng down the field. but
whe n the TV set does go
bright "Crab the cat, Ma!
Head for the cellar.!" .

Iowa's Only leorn Dealer

(often, Quite courageous ly)
fo r your benef it and m ine .

People from all walks o f
l ife ha ve taken up the
public se rvice banner in
suppo rt of Skvwam. though
perhaps no group has do ne
so more completely, more
effect ive ly, than that spe
cia l class of citizens known
to us as ama teur (ham)
radio o pe ra tors.

In Texas, for example,
nearly 2,000 ham radio op
e rators a re on ca ll to assist
NWS when storm alerts are
sound ed. Most mem bers
take annua l cou rses in tor
nado spotting. not on ly to
improve their e ffect iveness
but al so to lea rn when to
zig rather than zag as they
are driving out there in the
t hick of things, spott ing a
downed twi ster as it snakes
its deadly wa y across the
pla ins.

l o ne Sta r members of
the ho b by proved t he ir
worth at Wi chita Fa lls.
Texas, in 19 79, when a
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ANNOU CING
A new standard of comparison for

HIGH PERFORMANCE

BROADBAND WITHOUT COMPROMISE
For years now, whenever hams gal together and talked about the performance 01
any 'riband antenna. they would mvanabty compare it 10 the famous Hv-Gain
TH6DXX, Now. there's a new standard of comparison-the NEW Hv-Gain TH7DX
This amazmg new Iribander. using II dual driven element system, ma intains II
VSWR 01 less lhan 2.1 on all bands. including ALL 01 len meters Hy-Gain didn't
compromise on performance 10 achieve th is eff ic iency eIther , The TH7DX utilizes
a combination 01 trapped and mcnocanc parasit ic elements lor more eflicienl
broadband performance. This unique combination produces an average front-to
back ratio of 22d8 on 20 and 15 meters. and 17dB on 10- meters. The TH7DX,
with ilsgreat broadband characteristics, is the ideal choice lor "all mode" operat ion

HIGHEST TRIBAND PERFORMANCE, BUT
MANAGEABLE SIZE.
The broadband TH7DX has hIgh certormaoce scec.nceuons that meet or exceed
the monster antennas that seem to take up most o f your real estate and part 01
your neighbor's However , with its short 20 11 (6.1 m) turn ing radius and 31 It
(9 4 m) longest element. ifs no more imposing thana TH6DXX tt'e eesv to assemble
and weighs only 75 tbs (34 kg). The wind loading is 240 100. { 109 kg ) at 80 mph
(129 kph j WIth only a 9 ,4 SQ It (0 9 SQ , m) wind surface area. so the TH7DX is one
ol the salest and most manageable h igh performance tnbanders you ca n buy. And.
yDl.J don 't have to spend a lortune on special towers and rotators ei ther.

MECHANICALLY SUPERIOR
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tn a parasitic array such as the TH7DX. high euc teocv traps are used rather than
para llel stubs. These H i-Q trees are capable 01handl ing the maximum lega' power
WIth a 2: 1 setetv margin. and are supe'lQr to parallel stubbIng lor eese c t assembly
and maintenance as wel l. In 'acl ,Quall tymate flalsare used throughout this antenna
Includes 16-8 sta inless steel hardware lor all electriCal-and most mechanica l
connections plus taper swaged 6063-T832 thick-wall aluminum tubing, Th e antenna
includes Hy-Gain's SN-B6 balun and exclusive heavy. die-cast aluminum, rugged
boom-to-mast clamp. and heavy-gauge element-to- boom brackets.

CONVERT YOUR TH6DXX
Hy-Gain hasn 't toractten about the thousands 01proud TH6DXX owners A conver
sion kit is available Which oilers all 01 the broadband advantages 01 the TH7DX
and includes a complete stain less steel hardware package.
It's easy to assemble. and when completed.voo neve tne
Ilnest t,iband anten naon the market. the TH7DX
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S/ephen Cibson
PO BOl 38386
Hollywood C,o\ 90038

TVRO Dish Selection Tactics
- Satellite Central, part V

The antenna wizard and his sacred tools of alchem y.
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10 PAUSE " PARABOLIC DISH GAIN" : BEEP 1
20 INPUT " DIAM ETER (FEEn" ; 0
30 INPUT " EFFICIENCY % (55)"; E
40 INPUT " FREQUENCY GHZ (3 .7)"; F
50 0 =013.2808 : G =10"(lOG(EO(F OF) "CO"OJ))
60 PAINT " GAIN = "; G
70 GOTO 10

Fig. 1. Calculate true dish antenna gain with th is simple pro
gram for the Sharp Or TRS-80 pocket computer. The pro
gram will run on almost an y o ther computer supporting
BASIC. What self-respecting comp uter doesn't nowadays?
On ly line 10 may need adjustment. The strange values in
parentheses in fines 30 and 40 are suggested inpu ts.

convert feet to meters by
simply div id ing feet by 3.28.

The trick to using the for
mula is knowing the eff i
c ie ncy of the ante nna ,
W hile a quality dish may
have 55 to 60 percent effi
c iency, the typical value for
home-brew may only be 50
percent owing to poor sur
face integrit y and feed de
sign, as we shall soon see.

As a practical matter,
you could stuff the formula
into a programmable ca l
cu lato r and take it with you
when you go dish shopping.
O r you can type the dish
gain program seen in Fig. 1
into a pocket com puter
such as the Sharp or TRS--80.
It's on ly a few l ines of code
and may very well be worth
the effort, especially when
a salesman touts hi s to-toot
dish as having a whopping
43 dB gain! You can simply
dig into your pocket and
produce a better approx
imat ion of the true gain .

I saw an ad in another

Gain in dB=
10logtp x EX D J),

where F is the frequency in
CHz (3 7l. E is the efficiency
in percent, and D is the di
ameter in meters. You can

yourself against those that
would have you be lieve
that the TVRO antenna de
partment runs on magic I

A t the mome nt, the big
gest selling point is gai n.
But the three things you
really should be looking for
in a dish are siz e. accurac y,
and feed match. Despite
what sa les claims may say,
they all ca rry about equal
weight !

Formula Blasts Wild Claims

Here's an easy way to rip
away the veil of mystery
concerning d ish antenna
gain versus size. Simply use
th is formula the next time
you see a demonstration o r
see an ad touting high an
tenna gain. Just plug in the
numbers to find the true
gam.

klie-free pictures was just a
wild fantasy. All the hoopla
was directed at the 12-GHz
direct broadcast satell ite
(D BS), but somehow devel 
oped in to identical clai ms
for 4 C Hz! The mere d iffer
ence in frequen cy suggests
that this isn't possible at 4
C Hz. So you must arm

For example, we know
the press release blitz tout
ing the 3-foot dish for spar-

Pick ing the r ight antenna
for your TVRO can be

dangerous! Too many peo
ple are ready to tell you
that thei rs is the best. Who
can be trusted?
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Fig. 2. Doing it with m irrors ma y tell you the whole story
about d ish accurac y. Use a small m irror and point the dish
at the sun. The reflected ra ys should bounce into the feed
horn.

Fig. 3. A fang pole or length of wall molding will reach any·
where on a dish and is safer. Tape the mirror to the pole like
a hinge 50 it rests flat on the d ish. Very few inexpensive dish
es will pass this test. When you find one that does, buy it!

magazine recently that in
deed cla imed 43·dB gain
from a 'tO-foot dish. This
was beyond belief! In fa ct, I
immedia te ly tried to buy
one because at 4 GHz, a
t o-toot d ish wou ld have
100 % eff ic ien cy a nd I
wanted to be the first to
own this eighth wonder of
the world ! But an exc ited
ca ll to their chi ef engineer
revealed th at he not only
assumed 100% efficiency,
but used a feed horn known
to achieve just 55% effi
ciency at best for th is dish
size and depth. He even d id
a ll his ca lcu la tions at the
high end of the band, which
he wa s " . .. told to do by
the sales manager."

This is another trick you
might want to watch out
for. If gain is computed on
ly at the high end of the
band (4. 2 GHzJ, yo u can
ma ke the nu m bers look

nearl y 1 dB hotter. Try it
yourse lf. It' s like add ing
nearly 2 feet to the dish
diameter! This clever ruse
can give the buyer o r horne
builder a mistaken impres
sion of the gain being the
same at the low end of the
band (3.7 GHz). which it
isn 't ! After a ll. we do want
to receive the ent ire band,
don't we? You may think
thi s an a rbitrary poi nt ,
whi ch indeed it might be
unt il yo u re member that
just one single decibel in an
FM system like this one can
make the d ifference be
tween a clear picture and a
snowstorm. Many manufac
tu rers today a re calcu lati ng
ga in t h is way and yo u
sho u ld know about it .
Caveat emptor!

It's Not How Small
You Make It

While it's possible to jus t

get by th reshold with only
an 8-foot dish using a very
low no ise amplifier on a hot
footpr int, yo u will be better
off using a 12-foot o r larger
dish fo r really spa rklie-free
pictures almost anyw here
else. Even larger d ishes may
be necessary as yo u move
off the footprint. Pe rhaps
yo u recall from o ur past di s-
cuss ions that the lNA and
d ish operate on a ki nd of
teeter-totter where a large
dish can allow a cheap l NA
to be used. l ikewise, si mi lar
results a re possible using a
smalle r dish and a higher
grade lNA.

How sma ll can you go?
Eight feet is about the low
end fo r wide band FM video
due to the fact that the
beamwidth and side-lobe
response of sma ller dishes
let more ambient terrestrial
noise reac h the feed . Side
lobe response is very impor-

ta nt with a TY RO anten na
because the signal is about
30 dB o r more below the
norse.

It appears there's more
to a TYRO antenna than
just collecti ng a signa l. It
must also be a ki nd of re jec
tor as we ll. a shie ld to the
barrage of interference in
the vi cinity. It might he
easier if the noise were
man-made, but the mu sic of
the spheres is an an noying
di n, es pecia lly from o ur
own part icular sphere, terra
firma , which demands we
use ideas bordering on
geometric optics to build
workable anten nas , As bet
ter and smal ler anten nas
are desig ned, lower noise
amplifiers wil l take up the
slack in lost gain due to im
proved antenna shie ld ing
properties. But more work
o n this prob lem is needed.
The ho rn/reflecto r is a very
73Magazine. Apr il,1 982 55



Fig. 4. Typica l feedh orns fall off in sensit ivit y near the edge
o f the d ish. Circular models may capture as much as 1 dB
more signal. 1 d B is nothing to sneer at. It's like switching a
1ZO-degree LNA for a more expensive 80-degree model!

A,, ,, ,, ,, ,, ,, \
/ ,

IDEAL FEEO

good sol ution despite the
plain fact that its large size
makes it impract ica l a t the
moment.

How To Check
Dish Accuracy

A reall y good di sh wi ll
follow a parabolic curve to
within plus o r m inus 1/16th
of an inch. Achiev ing this
accuracy is no easy feat.
Some manu facturers will
rightly say that suc h acc u
racy won't improve the gain,
w hich is t rue to some ex
tent. But the argument fa lls
down fl atter t han a bad dish
when side lobes are con
sidered. Side- lobe response
is directl y re la ted to surface
accuracy.

Why are side lobes im
portant? Remember, we are
trying to hear a soft conver
sa tion in a roo m full of
shout ing peo ple . The ambi
ent noise floor at the anten
na site may be -130 d BW,
but the signal we want is a
low ly - 160 dBW o r
worse . O nly a narrow beam
width dish wit h very low
side lobes will rece ive it
while rejecting the noise.

Now in the past, the only
way to test a d ish wa s to put
it on a test range, feed it sig
nals from a known micro
wave source, and plot a re
cept ion pattern , Then a few
clever engineers worked
o ut a method of antenna
pattern plotting using noise
from the su n. It works rath
e r well but requires some
test gear. A less acc urate
but easy way is to bui ld a
mating template that fol 
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TYPICAL FEED

low s the ideal dish cu rve,
place it in the dish, and
ho pe it fits like a glove.

Doing It With Minors

But hau ling a large tem
pla te to a dealer or satellite
show is not too practica l.
The re must be a be tt e r way .
And , o f course, there a l
ways is, but long afte r
you've com ple ted the job,
accord ing to Mur phy's law.
Here 's a n easy tr ick I use to
spot-check a dish. It's a real
tria l by fi re . Si mply place a
small mirror a nywhere o n
the refle c tor su rface as
seen in Fig. 2. Then point

•the dish at the sun and loo k
where the ref lected rays go.
They sho uld bounce right
into the feed horn !

If you imagine, for a mo
men t , the s u n a s jus t
another sa tellite , then the
sun's rays shou ld always hit
the feed or else that partie
ula r portion of the dish is n't
accurate. Try several spots
on the dish. If the sun's rays
don' t make it, neither will
m icrowaves! Right?

There are a few cavea ts
to doing thi s test . Fi rst, use
a small mirror . Less than 3
inches (one wavelength) is
necessa ry. A larger mirror
will only make things look
worse . Second, c rawling on
a mou nted di sh isn't too
safe no matter what la t
itude you' re a t. So the best
method is to tape the mirror
to a long pole o r piece of
wall mol ding as seen in Fig.
3 and move it around the
surface. Third, wear dark
glasses . You'l l be loo king

almost dir ectly a t the sun.
And fourth, don' t be afraid
of frying the LNA with this
test A fla t m irror doesn't
magnify. So a moment's
refl ection (despite the pun)
will remind you tha t you
are not inc reasing the lNA
temperature more than yo u
wou ld if you simply pointed
t he bare l NA at the su n!

Feeds Are the Cu lprits

Perhaps yo u reca ll from
last month's d iscussion that
feeds limi t antenna eff i
c iency to the 50% to 60%
range because their sen
sitivity pattern cannot ade
quate ly cover a dish. See
Fig. 4. The ideal feed pat
tern wo uld be flat as a pan
cake across the top and
d rop to zero at the sides.
But that's not al l. The man u
fac turer of thi s fa bled horn
wou ld need severa l models,
one for each size di sh,
because any overshoot by
the horn would add a con
sidera ble amount of ter
restrial no ise to the signal
a nd breed t he d readed
"sparklies" faster than rab
bits.

Back now to the rea l
world . A lot of work was
done on feed horns in the
'60s, most ly by rad io astro n
omers. Thei r idea l feed
overshoot occurs when the
edges of the dish are illumi
nated at a level which is
- 15 to - 20 d B down from
the center. As a prac tica l
matt er, TVRO designers use
the -10- d B point on the
curve. At the moment, sev
eral manufactu rers o ffe r
nearl y identica l feed s that
cover a narrow range of
d ish sizes and FlO rat ios.
Depending on d ish size, a
typi cal horn will o perate
over an FlO range of .3 to .5
with moderate efficiency .
FlO is simply dish focal
length divided by the diam
e ter. Some companies will
design a feedhorn for you r
specific d ish. All that varies
is the flare angle of the
horn, wh ich direc tly affects
the a ngle of the illumina
t ion pattern .

Wa tch For Sle ight Of Hand

If you see a demonstra
t ion where a sma ll di sh is
used and the pictures look
fine, stop and ask yourse lf if
the salesma n is showing
you on ly the best transpon
ders. Test your suspicions
by as king if you can do the
tun ing. Then try a ll the
t ransponde rs. RCA bi rds
(Satcoml have 24 tra nspon
ders, while Western Union
birds (Westa r) have only 12 .
Not al l transponders lay the
same footprint levels in a
given area, so you must
test . In many cases, you
may find t he test be ing con
ducted on a bird wh ich may
have a hot foo tprint in your
area . Ask to see what all the
transponders look like o n
other birds. It may be wise
to have a log of what is
available . A complete list
of program so urces and
t imes on al l the satell ites is
available from Sa tellite TV
Week, PO Box 308, Fortuna
CA 95540. (707)-725-247&.
Cost is S48fyear or S65/year,
first class.

You may d iscover when
you have free re ins o n t he
tun ing kn ob that many
tra nsponders a re bu ried in
the sparklie s. Throw the
sa lesman off guard by ask
ing why! The answers yo u
ge t may cause you to recon
sider a purchase. Be pre
pared for the interference
argu ment. It may be va lid.
Quite often you may dis
cover that sate llite TV in
your a rea will be p lagued
with interfe rence from Ma
Bell . At this poi nt. you must
be on special guard be
cause locat ion of the dish
becomes ve ry im porta nt .
Whi le your house can make
a dandy shie ld to a direct
signa l. you must al so nar
row your sea rch to a very
high integrity dish so the
side-lobe levels a re a t their
lowest . This problem may
cause you to re-think you r
lo ca t ion. A large rf fe nce is
a n eyesore even to t he most
understand ing wife .

Of course you can stifle
the interference to some



HOME CINEMA
A DIVISION OF DEBCO ELECTRONICS INC.

SONY RCA
O~

SL2000 ,,<C fr:,.<i>.... VFT190
TT2000 v~~~~v~ VFT650
SL5000 0 ~~ VFP170
SL5800 CC010
HVC2200 CC011
All items in stock now!

degree with notch filters in
the receiver i-f . As a rule,
Ma Bell carriers are located
plus and minus 10 MHz
from the center of a typical
transponder. If you instal l
notch filters at 60 and 80
MHz in a typical 7a-MHz i-f
ampl if ier, the interference
wil l be drastical ly reduced
and may tu rn an otherwise
unwatc hab le picture into
so met h ing t hat can b e
viewed, though not fu lly ap
preciated as studio quality,
mainly because notch f il
ters remove some of the
signal you wa nt to receive!

Magic Without Mirrors

Antennas for TVROs are
no more d ifferent than for
any other serv ice when it
comes to the rock-solid
basics. But you must be on
the lookout for magical
claims because th is f iel d is
new to the entrepreneur
types who sell only the siz
zle . There is a tendency
among many (incl uding my-

self) to buy a p roduct
becau se the advertising is
sli ck or t he numbers in the
ad f it your calcu lat ions and
pocketbook .

The problem is " new
ness." If you see everyone
getting fantastic pictu res
wi th an Acme W hizbang
Launcher, then it must be
pretty good . But very few
people even know what a
TVRO is, let alone a Whiz
bang w hatever. So it 's up to
you to break the new
ground, to make the mis
takes... and claim the vic
tor ies. Just be careful and
remember that a wise man
always looks before he
leaps.

The time is right for you
to jo in in the f un of receiv
ing TV from space. If you
have a question regarding
t he top ics we cover here,
feel free to d rop me a line
{ l ette rs on ly , no ca l l s
please). So rry, I can only
answer ma il that is accom
panied by an SASE.•

Converter
Convert your cable VHF cnan-
nels to UHF Channels $34.95

RG6 12¢ per foot

UHFIVHF Baluns
300 Ohm-75 Ohm
Ind oor $l .oo ea. 10/$10.00
Outdoor $2.ooea.l0/$18.oo

AMARAY VIDEO BANKS
Protect your videocassettes
VHS-$lA9-BETA

UHF Tuners $34.95
MITSUMI UES-A55F
seovc 115B

Blank Tape Sale
Zenith L500 $10.95 ea.
Zenith L75O 11.95 ea.
Fuj i T1 20 14.50 ea .

(Min, o rder si ~)

RG59, 10¢ per foot

Video Stabilizer
Elimina tes copyguard

$59.95

BIB CLEANING CASSETTE
VHS or BETA

$24,95

TOROIDA L CORES
75¢ ea

T25-12 T37-2
T30·12 T44·2

Terms: All orders add 5% Shipping, Handli ng & Insurance.
Minimum shipping $2.50 COD orders add $2.00

(cash only). All orders shipped UPS unless o ther
wise specified.

Visa/Mastercard welcome! Phone hours: 11 am-7 pm EST.

>", 110

DE

F·56 (F connector lo r RG6)
Twis t On 69¢ ea. 3/2.00
Crimp On , 3/1 .oo

F·59 (F Connector fo r RG59)
Twist On ,694 ea. 3/2.00
Crimp On 311.oo

F-61 (F type Female) 69¢ ea . 312.00
F·Bl (Cable Splice) 69¢ ea. 312.00
RCA Jacks 39¢ ea. 3/1.00

Debco Electronics/Home Cinema
P.O. Box 9242 Dept. V
Cincinnati, Ohio 45209
(513)5314499 or 531-8866

SPECIALTY ITEMS
AB·2 (Delu xe} 2 way AB

75Q in/out switch)
......... ......., $9.95

AB-75 (Economy 2 way AB
75Q in/out swnctu
........................$5.95

AB·300 (Economy 2 way AB
300Q in /75Q o u t
switch) $5.95

7808 $1.25 ea., 10/10,00
7815 1.25 ea., 10/10.00

Video Contro l Center 7818 1.25 ea., 10110 00
- No need to change cable 10 LM1458 75 ea., 10/6.00

access input to TV TL082 1.50 ea., 10/1 2.00
-3 outputs to 4 inputs MC1330 3.5O ea . 10/33,00
- NO$~;;;qU i red MCl 349 a.co ee., 10/27.00

MC135O 3,00 ea . 10/27 ,00
MC 1358 , 3.50 ea., 10/33.00
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NORTH COAST MICROWAVE
PO Box 5663. Cleve . OhIO 441 01 ..... 101

SATELLITE TVRO

RECEIVER COOKBOOK

• Build a good, s ohd underSlandlng
of $atelh te receIVer technology

• Step by step guide 01 each slage
• Complete theory. schematIC'S. and

constructIon del aols

• • •

59 95 . . . . ........ .. . . ....•• CooI<bool<
S159 9 5 • . . . . . . . . . . . . . CooI<booI< plus Kit

Send to

TVRO RECEIVER KIT

• Pre -assembled, lested RF secnon
• No complex alignm en t or 5pe<:lal

lest gear required

• Uhra ·low coslihogh perlorm ance
• De$ogned from cool<bool< CirCUits

Enjoy Satellite TV Now
,

50
Channels

Why spend $7,000 to
.10,000. Why pay someone
el.. to Ins.all it. Do it
your••lf In II week-end and
••v••

ONLY $2,400.00
UPS
SHIPPABLE

A comple.. • ••elll'8
reeelving system that you
can ....mbl. youn." •• II

week..nd project.

Introduces the

MODEL 12K
SYSTEM ...

• All Mis cellaneous Cable
and Connector. Needed

oEverything You Need
• No Spe cial To o ls Needed
• C omplete Antenna W e ight Only 1 2 5 Pounds

-

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

Dellle.lnqui,ies InviUtd

'1 2 ' Antenna
°AZ/El Mo u nt
• 2 4 Cha n n al Re c . i... .
• 120 ~ LNA

• Fe e d Ho.n

KIT CONTAINS

..... 11 1

The Luly ANTENNA
and POLARIZER

• COmpletely pOltable Antenna, comes fullyassembled (folds like
an unbrella and is not akit).

• The Polarizer is an electronic rotator, whiCh
can Change polarities with a !lick 01a
switch (no moving parts). Eliminates weight,

twisting cables, freeze
ups. and down time.

For More Information
Write To:

LULY TELECOMMUNICATIONS CORP.
P.o. Box 2311 . San Bernardino. California 92406

(714) 888-7525
Dealet and DislnlJutot inquiries Welcome

Better Ihan Cable TV-Over 200 TV and race
services Why waste money7 Learn the whOle
slory anc bUIld a video system the lamlly can
enfOY No ccnmercets . FREE nwes. sports
and vegas shows - worldwide. crystal clear
reception connects to any TV set Big (8 x 11In )
took loaded With details, photos . plans , klts 
TELLS EVERYTHING! Sal islaction Guaranteed _
$I11C1 S195 TODAY' AOO S2 00 101' 1'1 cuss (~~ """'. 01' u Jl
our 24 !lou' COD ruS!' OI'Ot. IiInl' llOSl 862-51)68
GLOBAL ELECTRONICS.
P.O. Box 219-H, Maitland. Florida 32751

MUNICA110 NS•INC.
COM

PRESENTS
SCEPTOR'S MODEL 300

Satell ite receiver with oownconverter
and new

SAT·TRAC meter ci rcui t
' Fully tunable "Tune - scan
• Inverted video "Tunable audio
• Power supplies " Remote control-- .....

• •. , .• •

Complete Systems Available!
DEALERS and DISTRIBUTORS

P.O. Box 425 NEEDED!
608 1s\ Avenue
Rock Rap id s, Iowa 51 246 (712) 472-221 3
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Universal Communications
A DIVISION OF INNOVATIVE
LABS, INC.
P.O. BOX 339
ARLINGTON, TEXAS 76004·0339

•
~

Introducing The Universal Communications
Satellite Receiver Model DL·2000

, .
• •••

.. -. .
€".. 4(• • • •

~- '

" r 1 '
Ii r

MODEl
Dl2000

FEATURES:
• Built-in Modulator
• Built-in Scan (aids in

Satellite Tracing)
• Lower, Inband Oscillator

Leakage ( - 30dbm Typ)
• True-Wide Band Threshold

Extension
• Built in Metering
• Video Polarity Shift
• Excellent AFC Performance
• True Picture Quality
• Variable Sound Tuning
• Active Clamping Cir-

cuit-True Clamp (not diode
clamped)

• External Video
• External Audio
• External Meter Jack
• LED Bar Signal Meter
• AFC Indicator
• Switchable LNA Power

Down Coax
• Quality Construction
• Features Add-on Remote

Control-Only $38.50
(Optional)

• LED Tuning Indicator
• Audio & Video Outputs
• Converter Tested at - 50F

Outside Temperature

TERMS: COD, Money Ordor, Bonk Cords
HOURS: 8:30-4:30 COST; MON-FRI (817) 860-1641

our product may lJe copied, out the performance Is never equalled.P.O. BOX 339, ARLINGTON,

UNIVERSAL COMMUNICATIONS TX 76004·0339
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Taylor Howard:
TVRO Trailblazer

"Nation's Largest Total Communications Distributor"
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 TODAY! -",

812·238·1456

spec ia lized TV RO test gea r
and a low-cost method of
changing the polarity of
a feed.

Today, D r. How ard de
votes most of his time to
serv ing the TVRO industry
as a spokesm an and con
sultant, but he remains on
the faculty at Stanford Uni
versi ty where he contrib
utes to NASA's deep-space
explora t ion program . A m e
ior chunk o f his t ime has
been spent as member and
the f irst Presid ent of SPACE
(Soc iety for Private and
Commerc ia l Earth Termi
nals), wh ic h represents the
terminal owners and m anu
factu rers.

The nickname " Crazy
Professor " was given to
W6HD when he proposed a
satellite recep tion scheme
for Aust ra lia 's outback
Govern ment off icia ls said it
cou ld n't be done - that the
signals just w eren 't st rong
eno ugh. Howard chose to
ig nore the doomsavers
Afte r building a big spheri
cal antenna, he attached a
receiver and then sat back
to watch TV. The aborig
ines, the government, and
even some of Howard 's
backer s were amazed .
There wasn't any m agic in-
valved; Howard knew tha t
t he theo ry perm itted suc
cess, bu t o nly if someone
took the time to try .

should I be prohibited from
rece iving signals that I can' t
get any othe r w ay ?"

For Dr. Taylor Howard,
the fu ture of sate lli te TV is
a very serious business.
Ever since he bui lt the
w orld 's first private Earth
station, W6HD has been in
the foref ront of the battle
to legitimize the infant
home-satel lite-TV indust ry .
The debate cen ters on the
av ai labil it y o f services .
How ard just w an ts access
to the same enterta inment
and informa t ion that cab le
TV customers can get.

" 1don't want to be a sec
ond-c1ass citizen just be
cause 1don't l ive in a condo
in New York " is his argu
ment. Without missing a
beat he goes on to acknowl
edge the need for Earth
station owners to pay a fa ir
price fo r these services.

Ta y H oward br ings a
unique v iewpoint to the up
start TVRO fie ld. His heart
really l ies in the workshop
or labo rato ry, not in a con
gressional hear ing room or
courthouse. How ard, along
with another ham, Robert
Coleman, built the fi rst sat 
e llite receivers that the avo
erage hobbyist could dupli
ca te. The o rigi nal Coleman
How ard design is at the roo t
of m ost o f the com mercia l
recei vers so ld today. O the r
W6HD innovat ions include

m ind when the Au stral ian
government nicknamed hi m
the "Crazy Professor," but
w hen opponents o f the
home· TVRO industry l a
beled Howard as a " pirate,"
he got mad. " There are pi
rates out there," Tay How
ard freely admi ts, "but why

Tim Daniel N8RK
7] Mdgill ine Staff

Tay lor Howard W 6HD
has been called many

d ifferen t names. He d idn 't
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Taylor Howard W6 HD.

In his quiet, yet confl
dent manner, Taylor How
ard offered the following
thoughts:

.1 2-GHz Direct Broadcast
Satell ites: Aren't the 4-GHz
sate llit es alr e ad y d ire c t
broadcast? Techn ical ly, 12
GHz is no t that far away.
The problems a re lega l.
Even the Europeans are
having trouble. There is no
way to limit the pattern of a
satellite's signal to a coun
try's geographica l borders .
The threat of cu ltu ral im
peria lism must be solved
befo re the wo rl d is ready.

• Impact of Video: Satel
lite TV can have a positive
effect on people's lives. It
brings them into the main
stream of life regardless of
where they live. Modern
kids a re pre tty good about
te levision. They know the
d ifference between good
and bad.

• Microwave Tec hnology:
Signal processing has been
the downfall of the micro-

wave industry. We need to
learn how to integrate the
entire system into one
package. This would help
reduce the expense for up
linking to satellites.
• Opportu nities: Hams are a
na tural fo r ge tti ng invol ved
in the sate llite-TV fie ld . We
are totall y short of compe
tent people. There could be
employment for every ham
in the country. You need
both digital and rf knowl
edge and the ability to com
bine the two. An under
standi ng of transm ission
line theory is impo rta nt.

• Ap p l ia nce Ope ra to rs :
There a re lots of hams who
are yakkers; you might say
that they have a PhD in CB.
But that is okay; we need
people like that. I've always
been technically incli ned
and will protect the ind ivid
ua l experimente r.

You wo n' t fi nd Ta y
Howard with a patc h over
his eye, sta lking the deck of
a galleon. look fo r him in
the Australian wilderness, a

college la bora tory, o r in his
dish-f illed backyard . He
won't be searching for buried
treasu re. Instead, he may
be gazing skyward . Taylor

Howa rd is a pionee r, not a
pirate, a nd fo r him, satellite
televis ion is going to be
" big, very big; we haven 't
seen anything yet!" .

• 3 Meter (Ca ss agra ln) Feed

• 2.4 Petals (Aluminum)

• Offset Polar Mount

• Chopporrol Super Feed

• One Man Installation possible

• Maximum Gain

• 350 lbs . Shipping Weight

• Hastings Madel 10C

Sug. Retail: $1595 00

ALSO FROM HASTINGS

• Chaparral Feeds

• Automation Techniques Receivers

• Gillaspie & Associates Receivers

• Avontek • Cal. Amp!. lNAS HASTINGS ANTENNA CO.
• Systems

• Petals Only , Both 10 ft. and 12 Ft. , Far the Hobby Minded

• Powe r Drives For 10 Ft. and 12 Ft, Hastings Antennas

8.47W 1st

Hastings , Nebr. 68901

.402·.463·3598
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TVRO Q & A
- advice from WB0POP - part II

I can't find a surplus anten
na, nor can J afford to buy a
new dish. What is my next
option?

You c a n bu il d you r ow n
a ntenna . The spheric a l de-

W hat are my chances of
finding an appropriate
surplus dish ?

You might be be tter off
sea rc h ing fo r a bik ini-clad
beachcomber in Denve r
d uring the dead of winter.
The t reme ndous interest in
TYRO has made surp lus a n
tennas a sc a rce commod
ity. The re are a few hid ing in
corne rs o f jun k yards wa it
ing to be sc ra ppe d. Othe rs
a re be ing re tired fro m co m
mercial service . In any case,
you' ll have to do a lot o f
loo king and have the right
contacts.

not c irc u lar, so you will
receive a mixtu re of hor
izonta lly- and vert ica lly
pol ar ize d signa ls. This is
un a cce pta ble for co nve n
tional TYRO work.

paper model can be used to
ma ke a wooden temp late
that ca n be lined up agai nst
the dis h to c heck its acc u
ra cy- see Fig. 1 . (The most
useful ty pe of tem pla te has
two of these " ha lf moo ns,"
mounted at right a ng les.l
Yo u can che ck the rim by
la ying t he di sh face down,
on a fla t su rface like a level
co nc re te f loo r. A qui ck
fi el d test can be made by
s t re tc h ing two st ri ngs
across the di sh at righ t
a ngles (see Fig . 2). A de
fle c tion o r ga p between the
two strings indi cate s that
part of the rim is be nt or
warped. If the rim is true ,
the two strings should just
tou ch in the middle .

A friend of mine is thinking
abou t buying an ova/
shaped dish. The price is
right, but will it work?

Unfortu nately, a n oval 
shaped a ntenna would be
next to use le ss, no matter
what the pric e . The bore
sight o f a n oval d ish is

stretched at nght angles
should just touch the mid
dle if the rim of the dish
is true.

hopeless unless you remold
the enti re surface. If the
cure is not si mple, then
start loo k ing for anot her
antenna.

How can I measure the ac
curacy of a dish?

The fi rst step is to fin d
the focal poi nt and d iam
eter. Next, usin g the appro
pr iate equation , draw an ac
cu rate represen t ation o f
t he pa rabo lic curve on a
la rge piece of paper. This

Ken Rae W BQPOP

737 South Clarkson
Denver CO 80209

FIg. 1. A wooden template
can be used to check the ac
cu racy o f an an tenna
surface.
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I found a great deal for a
surplus antenna. The only

problem is that it's bent. Can
it be straightened?

Dents in a metal dish
usually can be pushed out
with a piece of wood. If the
d ish is wa rped from ri m to
rim , the antenna is probab ly

I '\
CUIIV[
8ASED O+l
PARA "£TERS
OF O'SH

!
STRING

\J /
Fig. 2. Two pieces of string
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2300 MHz
ANTENNA

WITH BOX
FOR DOWN·
CONV ERTER

$27.50

FOR INFORMATION CAl l

(817) 460·7071

MECHANICAL

ACCESSORIES

AND

ELECTRICAL

SATELLITE
TV SYSTEMS

. $28.50

. $48.50

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

CAll US TODA Y!

901-795 -4504

TENNESSEE ELECTRONICS
P.O . BOX 18 110S
MEMPHIS, TENNESSEE 3811 8

CALL. OR WRITE FOR OUR
I.ATf::ST BROCH URE A:" U
PRIC ES .

••

DOWNCONVERTER
Kit . . . . . . . .
Assembled.

2300 MHz PREAMP
Kit $25.00

POWER SUPPLY
Assembled $35.00

SATEL LITE TV EA RTH STATlON
• 24 Channel Receiver
• 10 ' Antenna
" Dexce1120 "LNA

Call for details and price

Also Available: Commerc ial System with
Bogn er Antenna $169.00

CAl l ORDER DEPT. TOll FREE

(800) 433·5169
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FRtEDSAM TV HARDWARE
P.O. BOX 311

112 WEST MAIN STREET
MARSHAllVillE, GEORGIA 31057

912·967·2828 .... 116

Far In .dd' lia",1 chil l e . e "i ll Idlpl Ihli Ilid
hgrn la yaur LU

MICROWAVE TELEVISION
SUBSCRIPTION TELEVISION
**************************
MICR OWAVE TELEVISION
EDUCATION MANUAL $16.25
Our updated manual Includes mrcrcwave con
Cepts,_llllennas, and uoercowetes roctcoes
cetareo serene It S aoo PC !)GaICl tayouts
SUBSCRIPTION TELEVISION
EDUCATION MANUAL .$14.95
Two scrambling & decoding systems are
explored IR depth $Ignal capture and mOolMca
t.cn tecnmq ues die presented lor educational
analYSIS

AMATEUR MICROWAVE
RECEIVER SYSTEM .$ 169 .9 5
Continuing In me men Quali ty and pertormance
that you've come to 1<now In me HMRIl tnlS re 
ceveehas a new oesmn and mcreasec qam
INFORMATIO N PACKAGE ON AU
VIDEO PRODUCTS AND KITS 52.00
ORDER INFORMATION :
Ptease add 5'1. sh,pp.nq ~ nd handhnu CA res.ceots adO
6 '1. 0' I; 5'1, sales til ' YISA and MASTE RCARD "c
recree
ABEX
P O Bo~ 2660 1 - G .... ,U
San f ra nCISCO, CA94 126 ·6601
************ ** ********** **

Mu ltl clld . IIDney ard.r • Cuhill Chid

SATIlliTl T1l1YISION fIID HORN

Un' . ,,, I ' U IlO LIC DI SH h f 'WI I flcal I"II~ II
' 111 111 '1 ItI Dj .3 I. I S

f r tI IIwlI 3,3D Gllz l a 4.90 tHz

f 'li I sllod.r' CPI 229 Illw" aw I" l U

InlrOduClary al"r: S30.00 PDU Pl i, UU

--------------
",,,. "'A .AJW....,r_, INC.

P.O. 8o~ 2S01 , Depl. " ·4, Owlrwr S..en. Fl33444
send S9,!!!> p iuS 1250 shippin-g & handling

or call our 24 h•. C,O.D. order line (J(l5)SI~7

""" - - - - - ---- -.....

399 ~~
SYSTE I._.",~..-.... ...~
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sign is probably a littl e bit
c heaper and easier to dupli
cate than a pa rabolic, but it
IS also less versatile. If you
are good at sc ro unging ma
teria ls, you can build either
a pa rabol ic or sphe rica l
a nten na for $100 to $400.
Howe ver, don 't underest i
mat e t he amou nt of work
in vol ved

Wha t ab o u t building a
stressed dish ?

Amateurs have been ex
perimenting with this type
of parabolic antenna for
many years, Unfortunately,
most stressed-tvpe designs
a re not intended for contin
uous exposu re to the e le
ments , For best re sult s, a
st re ssed an te nna mus t be
guyed in position, e liminat
ing the abili ty to c ha nge
sate llites easilv.

15 there a simple way to spot
potential obstructions be
tween my antenna and the
satellites?

Co to your tentative site
and look due south , Ra ise
you r ar m to about 45 de
grees f rom ho rizo n t a l.
Sweep you r a rm across the
sky, d roppi ng it down as
yo u move to the east o r
west. If yo u li ve in the ce n
tra l United States, this wil l
give you a rough idea of the
satellites' location, If there
a re trees, bui ldings, o r other
obstructions that look risky ,
take the time to run a sen
ous check on the site.

What is the maximum dis
tance I can have between
my TV set and the sa teflite
antenna?

If you a re us ing a sing le
conversion rece iver w he re
the downconve rte r is locat
ed a t the a ntenna and a
7Q-MHz signal is sent to the
ho use , the re can be as
much as a 100-foot run of
RC-8fU coaxial cable (o r
perhaps a good grade of
RC-58) without losing a no
ticeable a mount of the sig
na l d ue to ca ble lo ss. If
yo ur system req uires that
you re lay a 4-CHz signa l, it
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will be necessa ry to run
ha rdline or heliax ca ble,
whi ch costs as much as $4
per foot, or about ten times
the cost of RC-8fU . If you
do use a good grade of
ha rd line, it can usually be
80 to 100 fee t long before
the losses catc h up and de
grade the pic ture. line a m
p lifie rs can be added to in
crease thi s di stance , but the
cost ma y be prohi bit ive.

M y neighbor ;5 considering
ins ta lli01~ her own TVRO.
Could that interfere with my
system?

Just as hams living next
to eac h other some times
ha ve Inte rfe rence prob
lem s , so ca n ad jacent
TYR O syste ms . The diff icu l
ty usu a ll y stems from loca l
osci llator (LO ) lea kage , This
un it typical ly has 10 m il li
watts of ou tput, and if it is
no t welt shie lded , a signa l
will be rad iated . If your
neighbor wants to receive a
signa l on the sarne frequen
c y that you r LO is operating
on , there could be a prob
lem . Dual-conve rs ion re
ceivers o r well-sh ielded sin
gle-conversion design s go a
long way towards red uc ing
the int erference ,

Wha t is an Az-EI moun t?
Thls type of mou nt a l

low s you to move a dish
vertically (EI) and horizon
tally (Az). In my opi nion,
this is the hard way to do
things unless you a re chas
ing sate llites that move.Hke
Russia 's Molniya birds . If
you ' ll be watch ing on ly the
geosynch ronous satel lites,
a po la r moun t is probab ly
more useful.

OK, what's a po lar mount?
The polar mo unt a ll ows

you to ro tate the d ish from
east to west or vice versa
a nd keep the axi s of the
di sh in line with the axis of
the Earth. You can align the
ax is fo r a po la r mou nt by
using the North Star as a
gu ide . When you sweep
you r di sh ac ross the skv. it
will not be necessa ry to

ma ke any significan t ad
justme nts in the elevation if
you ha ve a pola r mount.

What is a "tree" mount?
The re is no stnct defi n i

t ion for a tree mo un t. All
yo u do is prop your di sh
aga inst a. ha ndy t ree , the
side of a. bu ilding, o r any
thing e lse tha t is conven i
en t This kind of moun t is
usefu l if yo u are in too
much of a hur ry to build a
pol a r o r Al -E I mo un t.

How do I center the feed
horn on a dishl

To place the feedhom at
the focal poi nt req uire s
measurement from the cen
ter of the feedbom's mo uth
to the edge of the dish. Th is
d istan ce sho u ld be the
sa me to all points o n the
edge .

W hen I was positioning my
feedhom, I found a better
signa! when the horn was
51ightly off center. Wh y?

If your signal improves
when the horn is not cen
tered, there may be two cut
p r its : The d is h is no t
po in ted d ire ctl y at the
c hosen sa te lli te o r the an
tenn a's surface is warped,
causing the ac tua l fo cal
po int to dif fer from the
theore tica l foc us. A di stort
ed dish ma y have one o r
more fal se " ho t" spots . On
a well-built dish t ha t is
pointed di rect ly at the
sa te ll ite, your best signal
will be fou nd when the
feedhom's mouth is at the
calculated fo cal poi nt .

I have a good d ish and I
know it ;s pointed right; I
still get two hot spots, onear
the edge of the feedhorn
mouth, the other just inside
the horn. Wha t gives?

W hen you move the horn
back and fo rth through the
focal poi nt, there will be
two distinct " ho t" spots .
The wave pattern has a n
hou rglass sha pe since the
im peda nce seen by the ar
riv ing signa l c ha nges ac
co rd ing to the d ist ance . The

hot spot that is closest to
the di sh is the m ost eff i
cient because it offers a
na rrow bore sight . This
means that the focal po int
will lie about If. to Vz inc h
inside the horn.

W hen placing the horn,
wh ich is more critical, mov
ing the mouth from side to
side o r moving it towards
and away from the dish?

A two- inch sh ift to o ne
side ca n resu lt in as much
as a 3-dB drop in signa l
level while a two-inch
movement in or out will re
sult in a 1-1.5-dB loss. Con
cent rate on lining up the
side-to-side dimension .

As I sweep my dish across
the sk y, there is a slight "im
age" signal abo ut four de
grees on either side of the
bore sight positio n for a par
ticular sa teflite. W hat is
thisl

I di scovered the same
thing when I was installing a
new antenna . Fi rst I thought
it was a new sa te ll ite . After
d isproving that theo ry, I
spent ma ny hours ca refu lly
re focusi ng my a nte nna. Fi
na lly, after a lo t of readin g,
I d iscovered that a ny pa ra
bo li c a nte nna that is not
pe rfec t will ex hibit side
lobes. These wil l a llow you
to rece ive signa ls that a re
mu ch weaker than t hose
you fi nd with the major
lobe pointed at the setel
lite. The better the dish, the
less p rominent the side
lobes.

W hy do I receive vertical
transpo nders better tha n
horizonta l transponders on
the same satellite?

O n Sa tcom F1 , the ve rti
cal tran s p ond er s wer e
slightly stronge r than the
horizonta l ones, but the
one-half-db difference was
not enough fo r most hobby
ists to notice. If you ha ve a
noticea ble d iffere nce be
twee n the two polaritie s, it
may be the resu lt of mac
curacies in the an tenn a's
surface .•



SATELLITE TV SYSTEMS

AT
MINNEAPOLIS MN.

PARABOLIC DISH
• NO WARP, CHIP, OR DELAMINATION
• ALL-STEEL, ONE·PIECE MOUNT
• ACCURATELY MACHINED AVAILABLE
. 8'4% " OVERALL DIAMETER

WITH MOUNTING RING

Write (or quantity discount

DAKOTA MICROWAVE
1'.0, BO X 21002

GOLDEN VALLEY. M'l 55-11 1
... 452

"IOTORIZATION SYSTI:MS
LI'A HOLOL RS
ALU'>lINL'M 1I0RN';

"lllANC.
AT\'
e MIl F &. CO"NtCTORS
SWITCHES&. IJ,\ROW!\RF
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\'i t MA 'l'l Al 'lLRt::- --- - -
PARABOl,IC DISHlS

POLAR MOUNTS
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\'i t :"ro! "-- -~ .-
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(212) 362·2702

BUCK'S ROCK
Summer Camp

Connecticut summer camp seeks counselors
(age 21 + ) to work with teenagers in its ham
radio program during July & August. Apply
Buck's Rock-K1PGO, 140 Riverside Drive, New
York , N.Y. (212) 362·2702

... 469

KDK
also: 2025A Mk II

(WfTT mic.)
$265.00

AVAILABLE NOW

AZDEN PSC·300
TWO·METER HANDHELD

$290.00
285.00

37.00
28.50

Call

Free shipping in U.S.A.
for all XCVR or HT orders

B. G. CARL ELECTRONICS
11128 Claire Ave.

Northridge, Calif. 91326
Call: (213) aaa-tzte-cenvume

PCS·300 HT
PCS·3000 XCVR
Remote cabl e
Phase II anI.
Other ace.

* Technical Forums * Women's Activities * New! Personal Computers

* ARRL and FCC Forums * Newl Home-Brew Forum

* GIANT 3-Day Flea Market Equipment Forum * Amateur of Year Award

* New Products and Exhibits * Special Group Meetings * Special Achievement

* Grand Banquet * Yl Forum Awards

April 23, 24, 25, 1982
Hara Arena and Exhibition Center - Dayton, Ohio
Meet your amateur rad io friends from all over the world at the internationally famous Dayton HAMVENTION

Seating will be limited for Grand Banquet and Entertainment on Saturday evening so please make reserve
tions early. Banquet speaker tS Roy Neal, K6DUE, NBC News.
If you have registered w ithin 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 Ach ievement Awards. Nomination
forms are available from Awards Chairman, Box 44, Dayton, OH 45401,
For special motel rates and reservations write to Hamvention HOUSing, 1406 Third National Bldg.,
Dayton, OH 45402. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.
All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 849-1720,

Rates for ALL 3 Days: Admission: $7 in advance, $8 at door.
Banquet: $14 in advance, $16 at door.
Flea Market Space: $15 in advance.

fv\ake checks payable to Dayton HAMVENTION, Box 333, Dayton, OH 45405.
Bring your family and enjoy a great weekend in Dayton.

DAYTON Sponsored by the Dayton Amateur Radio Association, Inc.
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ORLANDO, Florida

AMATEUR
ELECTRONIC SUPPLY

621 COMMONWEALTH AVEN UE

TO
~-- "Sl

COAST

HERN DON
FIE LD

When to un n g
FLORIDA
be sure to
visit the
AMATEUR
ELECTRONIC
SUPPLY
Branch Sto res
lo c ate d a t:

62 1Commonwealth Ave.

ORLANDO
Phone: (305) 894-3238
Florida in-State WATS:

1-800-432-9424
Nationwide:

1-800-327-1917
- &-

1898 Drew Street

CLEARWATER
Phone: (8 13) 461-4267

V ISi t ou r
Wickliffe, Ohio
(Cleveland area)

Branch Store
28940 Eucli d Avenue
Phone (216) S8S-7388

Ohio in-state WATS
1-800-362-0290

Nationwide:
1-800-321-3594

Conveniently located on the far east side of Cleveland, just 4 blocks east of the Euclid Avenue exit of 1-90_

• LARGESTOCKS . FASTSERVICE · AESships Coast 10 Coast

We 're Growing! . and to serve you better, this large. modern Office and Warehouse complex will become the future mail order
Headquarters for AMATEUR elECTRONIC SUPPLY in Milwaukee, Wi scons in.
New AESBranch Store in LAS VEGAS at 1072 Ran choRoad: Phone: (702)647-3114; Outside Nevada WATS: 1-800-634-6227.
In CHICAGO visit our AssociateStore - ERICKSON COMMUNICATIONS at 5456 N. Milwaukee Avenue; Phone: (312) 631-5181

Call Toll Ffee· 1-800-558-0411 'n W"con,'n (ou,,'de ""wau"a "ar", mal
• ~·800·242·5'95

AMATEUR ELECTRONIC SUPPLY,::'
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 Phone (414) 442-4200
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9520 Chesapeake D r. 4606
San Diego , Cal iforn ia 92 123

~ "

+ 1¢
FOR THE DUCK

95

The Tuned Antenna Company brings yo u the Super St ic k II
fo r those long hauls w ith your H ,T, p lus ou r 5/8 Wave
A ntenna may be operated collapsed with the sam e operati ng
charac terist ic o f a Rub be r Duck An tenna The Supe r St ick II
is available with Tempo S-1. BNG-TNG-F- PL-259 Ba ses at a
pr ice that is several bucks under ot her 5/8 W ave A ntennas.
makmq the Super Stic k lithe best buy arou nd See yo ur local
dealer fo r stock. Sell Ie for nottunq less than a Super S tick !1

FOR DEALER LOCATION
OR TO ORDER CALL:

(714) 268-0720

PLUS
A DUCK FOR

UNDER A BUCK

•
The Pefect Pair

SUPER STICK II
2 METER 5/8 WAVE TELESCOPIC ANTENNA

• M easured Field Strength O ver Rubber D uck.
., Specitv Base Type BNG, Tem po . Ect.

RD2S
Stubby

PR ICE GAIN·
BASE FULLY

CO N N ECT OR •• COLLAPSED
SUPER
ST ICK BNC-Tem po Coll apsed is a

"
$19 9 5 6-9 DB 5/15-32 m atched 1/4

TN G- F- 50239 Wave Antenna

BRAN D
NA

C
$26. 9 ' 6-9 D B BNG O NL Y W,I I nottfansm,t

Incollapsed pos't'on

BRAND
NA

$24 os 5-8 DB BNG O NL Y W, II no! hansm,l
V ,n collapsedp05l1o0n

,

Model TE·464

Model TE 424

-.f} ,

$89.95

$119.95

"e,
".~. .

"" ..

T:"l:T, 0••

Features:

Features:

TRAC'ONE + DELUXE
CMOS KEVER

TRAC'ONECW
PROCESSOR

• True CW signal ,eproductlOn-Single s igna l recep
lion

• Removes all aRM and QRN
'Oigs o ut CW signa l, decodes ,t will'> Phased Lock
Loop Tone Decode, then reproduces it with lull
ope,alo, control over Ga in, F'eq. Tone. Delay ,

· All cootrors on lront panel
'F'eq contro l , ..naole 300 Hllo 2500 Hz will matc h
any n g

• LEO trashes during decoder operat ion
'Operates in line with rig auo.o - cteeve in lone on
OFFIBYPASS

' Bui lt in speaker
'Headphones jack fea ' panel
• Battery 0' AC,ada ptOf, 9VDC operation

PLUS:
• Delu.e CMOS Keyer_ "Stale-ol-Ihe-a'!' "CMOS cir
cu it",

'Self-completing dOIS and dashes
'Bolh dol and dash me mo ry
'IambIc keying with any squeeze paddle
'5-50 w.c.m
'Speed, Volume. Tone, Tune and We,g"t controls
"Stdetcne and speaker
'Sem,-auto switch lor bug 01 st,aight key
'Deluxe quarter.inch jacks la, keying and output
' Keys grid block 01 solid state ,igs

'T,ue CW signal reproduction-Single signal recep
lion

' Removes all QRM and QRN
'D igs out CW signal, decodes it w,lh Phased Lock
Loop Tone Decoder thenrep'oduces it with full oo
efa torcontrol over Gain, Freq. Tone, Delay_

'All contro ls on Imnt panel
'F'eq con trol variable 300 Hzto 2500 Hz will match
any"g,

'LED lIashes during decode' operation
"Opera tes in fine with rig audio- leave in line on
OFFI8YPASS

' Built -in speaker
'Headphones jack ,ear panel
'Balle,y 0' AC-adaptof, 9 VDC operation V' 76

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE

ELECTRONI CS, IN C.
1106 RA ND BLDG.RAe BUFFALO, NY 14203
(716) 852,8188
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TImothy Ed....drds
c/o Ambll Interndfional
100 Norlh service ROdd
Brenfwood, hsel (M14 4SG
Engldnd

VHF Converter
- easy to build, yet state of the art

Editor's Note: This state-of·the-ar1 VH F conver1er design Is reprinted from the British publication Radio and Electron ics World. A complete
par1s kit Is available from RadioKlt. Bolt 4t1, Greenyille NH 03048. The special TOKO coils are available lrom Ambit International, 200 North
Sef'iice Road, Brentwood, Essex CM14 45G, England.

Photo A. The finished unit with cable.
68 73 Magazine. April ,1 982

Despite the plethora of
re ad y -m ad e e q u ip

ment for the 2-meter (144-

148 MH z) amateur commu
nication band, mo st radio
ent husiasts like to t ry to

salve t heir consciences as
part icipants in the once ex
clusivel y " prac t ic al" art o f

amateur rad io by m aking at
least one o r two items of
equipment th at can just ifi
ably be described as " hom e

"grown
Most of the commercial

transceivers for the VH F
bands are primari ly FM sys
tems for simply " nat tertng."
and some of the hobby's
tradi t iona lists might sug
gest that the use of 2m
NBFM bears more than a
passing resemblance to the
principles behind CB radio
- but that's an entirely
mo re co ntentious sub
ject

The exclus tve use o f
NBFM tends to overlook
the more interesting as
pects of CW and SSB com
munications (Morse code
and single sideband to the
Uninitiated) But since most
en t husiasts have an HF
comm unica t io ns recei ver
(or two) at thei r disposal, it
is an easy enough task to



.. OUTP UT
Il'· 30....... 1

and not simp ly a hap hazard
c ho ice from the junk bo x.
Gate 2 of Q1 is biased at 5 V
(e xte rna lly derived - i.e..
from the main receiver o r
tunea ble i-f - negati ve-go
ing age may be applied at
this po int by those with ade
quate confidence and expe
rience). The so urce of the rf
amplif ier, Q1. is then take n
direct ly to ground to ensu re
minimum impedance.

The drain of Q1 is ta ken
to the supp ly through R3,
which provides the correc t
term inating impedance to
t he helical re sonator, L2,

Photo B. An exploded view of the z-oote version of the
helical fil ter.

Fig. 1. Circu it d iagram.

Although a VHF conve rt
er usuall y requ ires consid
e rable expe rt ise and re
course to a selection o f
signa l gene rators and other
analy tic al equipment, the
converter can be bu ilt by
anyo ne with ki t build ing ex
perience a nd a mu ltim eter.

Circui t Descriptio n
Fig. 1 shows t he co m

plete circu it diagram. C1,
C2, and L1 provide the op
t imum noise ma tc h be
twee n the 5Q.Ohm antenna
in pu t and t he rf amplifi
er-thi s is a ca refully de
rived selection of va lues,

less than 2dB
28dB nominai

144-146 MHz
28-30 MHz

+ 5-dB output
+7dBm

8-16 V
15 mA nominal

500hms
70 x 60 x 20mm
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The 2·Mete r Converter
This converte r was o rlg i

nallv designed to co mple
me nt the RX80 rece iver
desc ribed in the British
magazine Radio Communi
cation, although it will obvi
o us ly o pe ra te with suc h
rec ei vers as the FR G-7,
R1 000, DXl 60, etc. It has
been designed with the lat
es t sta te-o f-t he-art compo
ne nts, notably the NEC
3SK88 MOSFET which has
been chosen fo r its repeat
ably low no ise figure and
low cost. The roxo CBT
series helica l filter provides
a n o ut sta nd ing bandpass
and sto pband response, bu t
most significa nt ly of a ll
from the po int o f view of
those of you wishing to
d up licate this converte r, it
is supp lied preal igned and
requ ire s virtua lly no tr im
ming to o ptimize a lign
ment.

Specifications

Noise f igure
Gain
3-dB bandwidth
I-I output
1-dB compression
Saturated output
Supply voltage
Supply current
In-out impedance
Size

make a thorough ly profes
sio nal converter fo r144-146
MHz, with an i-f output to
be tuned on the 28-3Q.MHz
sect ion of the HF rece ive r.
The rad io enthus iast may
thus ful fill the repressed
constructio na l inst inct, as
we ll as be able to have a se
rio us look at the CW and
SSB aspects of t he 2-meter
band befo re launching in
to a few hund red do l
lar s wo rt h o f o rie nta l
temptation.

The conve rter is basicall y
a linear device with in the
expected ran ge of input
signal levels, so any mode
(AM, FM and SS B) can be
converted to the requ ired
HF output. Some HF receiv
e rs a re a vai lab le with
NBFM demodu lators, but
to do the job properly, the
correct bandwidth i-f fil ter
needs to be used with a pu r
pose-made NBFM i-f sys
tem. In the absence of this
faci lity, slope detection of
NBFM is better t han noth
ing. (Slope detect ion re lies
on the i-f filter passband
edge to tran slate the fre
que ncy mod ulation infor
mat ion into an amp li tude
va riat ion fo r detectio n as
simple AM.)

Judging by the numbers
of "nearly new" SS B trans
ceivers adve rtised for sa le,
it is no do ubt better to in
vest igate your long-term in
tere st in this aspect of com
municat io n without fi rst
contribut ing to the wrong
side of the balance of
payments. This converter
provides recept ion of re
peaters, NBFM simplex, and
de m a ndin g lon g-r a nge
communications using CW
or SSe.
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e r t han the more usua l
116-MHz type. Transistor
Q3 serves the function of
both o scillator and frequen
cy doubler.l4 tunes out the
capacit ive reactance pre
sented to the third overtone
c rystal and allows fine ad
justment of its ope rating
frequency.l5, ( 15, and C16
se lec t the th ird harmonic
from the oscil la tor a t 11 6
MHz and match it into Q4
whe re it is ampl ified to an
adequate leve l to switch
the mixer, Q2. The capaci
tive divider, ( 19 and (20,
provide the necessary level
and impedance adjustment
to feed the oscillator injec
t ion of approximately 2
mW to gate 2 of Q2.

O n a ge ne ral point about
decoupling. note the way in
which tuned c ircuits a re de
coupled with ca pacitance
and ind uctance. Taking the
example of l3 (R8/C9), R8 is
apparently supe rfluous.

This presumes that there
is zero ac impedance to the
rf ground on the positive
supply rail which -for rea
sons of the effects of lead
inductance and the unpre
d ic tability of stray coupling
at VHF-is certai nly not
a lways the case, Thus the
low-pass filt er formed by
the RC combina tio n pro
vides a fa r more pos itive
and reliable method for
keeping the rf off the sup
ply line. The danger of cre
ating a po sit ive feedback
loop so mewhe re in the
physical (as opposed to the-

designed to be sufficient to
switch Q2 directl y at 116
MHz, thereby improving
the intermodu lation perfor
mance of the converter.
This technique is used in
some professional receiv
e rs and is simila r in con
cept to the esoteric Schott
ky diode dou ble balanced
mixer - except. of cou rse,
that this sys tem is single
ended. It is possibly the first
t ime tha t this app roac h has
been used in an en thusia st's
constructional featu re. Un
less you know better

At the drain of Q2, the
wanted mixer product (28
30 MHz) is selected in the
tuned ci rcu it formed by l3
and (8 and matc hed at the
seconda ry to 50 O hms to
feed the main rece ive r. It is
t his o utput network tha t
main ly const itutes the 3·d B
bandw idth of the converter.
This means tha t the ga in is
approximate ly 25 dB at 144
M Hz, 28 dB at 145 MHz,
and 25 dB at 146 MHz. This
reduct ion of gain is of no
consequence as the design
has plenty in hand at all
times.

It should be noted that
the ult imate sensit ivity of
any rece iving syste m is de
fined by its noise figur e and
not its ga in. This mean s tha t
t he sensitivity will be the
same over at least 144-146
MHz, although the S-meter
might read slightly less at
the band edges.

The osc illator chain uses
a 38,667-MHz crystal rath-

,

--+--

result of the uncerta int ies
of DIY coil designs.

Hel ical filt ers wil l not sa l
va ge des igns that fall into
the al l-too-familiar abyss of
"dry" jo ints and a shortage
of basic experience in han
dling co mponents and a sol
dering iron-but these fil
ters will help allay the fears
of the more experienced
audi o co nstructo r whose
neat rf projects have always
been re legated to t he
"pend ing" tray, since the
problems of al ignment as
socia ted with the green fin
ge rs o f the rf enginee r
so m e ti m e s seem insu r
mountable.

Unlike the rf amplifier,
the m ixer does not use any
dc bias on either of its
ga tes . This is because the
amplitude of the local os
c illa tor injection voltage is

•

+L L l
I

•
..J'_

..
!

-t- -

- I ,

Photo C. The spectrum of the LO mult ipl ier output (10 dB
per vert ical di vision, 20 MHz per horizontal division).

which has an input and out
put impedance of approxi
mate ly 450 Ohms, The out
put of l 2 is co nnected
stra ight to the gate of the
mixer, Q2. R5 providing the
necessary extra load in par
allel with gate 1 of Q2 for a
correc t 4SQ.Ohm matching
load.

The appearance in the
market of low-cost helical
filter blocks (Photo B) will
probably change the ap
proach to VHF des igns.
since yet another circuit
variable has now been sub
stituted by a bu ilding block
that takes out most of the
problems for the le ss
experienced designer and
user. More than 75% of the
problems associated with
VH F radio designs are sim
ply those associated with
getti ng lost in the MHz as a

Fig. 2. PC board layout.
70 73 Magazine · April,1982
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DA YTON HAMVENTION CELEBRA TION SALE
You Can Bank on Us for More Than Just Low Prices.

'( VAEBU

SAVE $186.00
on FT902 OM

" VAESU

SAVE $70.00
on FRG·7700

HF TRANSCEIVERS HF TRANSCEIVERS SWL OX HEADQUARTERS

BIRD ELECTRON IC
B&"- OYNASCAN
At,lPHENO L
ASTRON

Electronic
Equipment
Bank
Just 10 """"" -..1 01 WHlt~ o.c.

HITAC"' I SCO PES
Nil. SOAR
LEA DER
FLUKE
BECKMA N

EEB

-

ROTORS & CABLES
CDE H"-M IV Rotor ' 175.00
CDE T2X Roto<. . . . . . . . . . 12".00
CDE 45 RotOt ' 92.00
Alliance H[).73 RotOt ....•.. .... 192.00
A1 lienU UIOO RelOt ". .............. $-42.00
RG.attJ fNm eo... 9!i% Sh,eld . . 2"C1ft.
RG·213 eo.a•. MIL Soec · · 2M11t .
Mini"" Coa. 95 '1lo Sh 'e ld 12$11l.
Rotor WI.. 8 Conduc lo'" , .. , .. 16c/t1.

.. Cond uctor • . , , 7,Sti'f1.

Yaesu FROnoo ISO "-HZ·3O MHZ (),g llill 'C-' 1479,00
YMIU MU7700 12 Cn Memory UrH1 ' 135.00
YMIU FRO ·7 ,5·29 9 MHl ,ew ' 269.00
K.nwood R·l 000 15·30 MHl ' 449.00
Kenwood R·llOO l S·X MHz $359 ,00
Pl nuonlc RF·31oo ,1·30 MHl A F~ '289,00
Plnuonic RF·2200 M8 ,SW,FM ' 1'9,00
Sony ICF·2001 Dlgll"' , Compael 1m 00
Sony ICF-85OO INe wl D,gll "" '1" 00
P. lomlr Loop AmpJAnI. ' 77.$0($59.95
Inlo·Tec h M200F srrv-cw v.cec Oul 1549,00
McK.y Dy..... OA·l 000 AC1,ve A~I 112\1 00
Kent,gnlc Mlnl·Rud.. $249 00
World Rad iO TV Handboo~ 1982 ' 16 50

TEST EQUIPMENT SPECIALISTS
FOR OVER 10 YEARS.

SCo.o. ' . coun t. ... Or.; M. O,n".Io...
Pow., Su pply

c.fI Or W"'. TO{/. , 'or . " ,Oil'
r.' l fO ll'.om.nt N.ad• .

516 Mi ll Street. N.E.
Vienna, Virginia 22180

(703) 938·3350
PI<.--. a VISl! !'Ie. 1 Ifme yo,,"e In Wash'ng 'Ofl , D.C

CUSHCRAFT
A3 3 Elemenl TriOind Be;am . . .. ... " 67.00
A4 4 Ele menl T"band BeilfTl _. .. , .......• $2G4.oo
A743 7 & 10 MHz Alld On lor A3 $55.00
A744 7 & 10 101Hz Add On lor ..... .. ' SS.OO
AV3 3 Band Ve<1 icarl lo-2Om. . . . . 14 1.00
AV4 .. Band 'Iil'fllUI 10-.-0m .... S82-oo
AV, ~ Band 'Iil'fl oeal lo-.l1Om. _ S8l.oo
R3 142 1.28 M"'z R,ngo ..... _ S2Ool.oo
32.19 Boorne< 19 Element 2m . ' 7'.00
2,..B J' Boorne< I" Element 2m . 161.00
A1 47-11 2m 11 Element Anlen""' .. . . ' 34_00
A1 47-4 2M 4 Element Anle nna .2100
ARX.2e 1:)4·164 MHz Rmgo Range' II '34.00
A144-IOT 145 MHz 10 Ele me nl .. S4U lO
A432·2OT 432 MHl 20 Eleme nt $-41.00
AUT.MB TW i$l Mounting Boom & B'ilC~"et 'l2 1.00

~u~, Lin , ,.... ;)8bl. o n S.I. C."

..~ .. MINI·PRODUCTS
HO·l Mini.Quad Sil O/ IS/20m A" le nna , .. , "2!l.95
8 .24 2 Eleme nt HF M,ni·Beam 6110/I5I2Om '99.00
RK·3 3td Elemenl Add -on lor 8·24

Imp'o,," l o-2Om . . . . . 167.00
C M,,, ,·Verl lC. 1 6I1011$12Om ' 59.00

wlTTP

. . $242.00
, . '269.00

' 269.00

SALE $199.00... ""
Limited to EEB stock.

Wa rranty handled by Henry Radio.

HY.(iAIN
THaJ RS Jr. Th" nde rbird . l 5JJW PEP ..... " 50.00
HO·2S H~-Quad. 2 Element . . . ' 235.00
TH5DXS Thunderbud . 5 Element . . 12 15.00
TH3MK3S Tnundetbo' d , 3 Element $195.00
TH2MK3S Tnundetbo'd . 2 Element __.... $128_00
TH7DX Th undetbo rd. 7 Element ... , ., $336.00
J92S TM6DXX Con_s"", K,t to TH7D:W:: .. $135_00
100BAS 5 Ele<ne<l t 10m " Long-Jol'ln" __-. ' 1" .00
155BAS 5 Element 15m '"Long-JOfm'" _ " 61.00
2058 AS 5 Element 20m '"Long-JOfm". . ' 269.00
I4AVOIW BS l Q-4Om Vert,c . '- . . _ 149.95
I6AVTIW8S tQ-8Om Vil'fl lUI S87.50
V. 2S Colmear Ga,n Ve rtic.1 138-114 MHz .. ' 33.75
BN-M Ferrite Elal" n , 10-80 me te rs . . ." '13.00
HDR·300 Del" . e ROlor. D, g 'l~ 1 Reado u1. . . ' 378.00

IC·7lOA Dlg<la , HF ' cv' . Oen era l ce_e,age Rc vr,
All \I HF Bl nd l . 2VFOs .. ", . . . . S1l911 OO

IC·730 Solid Slale, Dig ita l 'C~ '. 8 Bands . 2 'IFOs ,
1 Me mory pe' b. nd , " ' 72\1 .00

P$·15 1"0 11" Supp ly . " " , 1135,00
P$·lO 1"0 11" Supply . . , . . . . . 11$8 .00
Phone P.tch Spec;!~ 730 0' 720 11. . . 1125.00
AT·l00 l OOW aulO . nle nn. lune' . .. _ ... , 1314.00
AT·5OO~ aulO . nlenn. lu" e ' . . . . . . S3II9.00

THIS MONTH 'S SPECIAL
TEMPO 54 H_ Held

_Sh IppIng c na ,ges nol Inci llde<l
- s oces subtecl 10 cnange w,tno"l ocuce
-sce-e It e ms I,m lted 10 " ock on ly
-u-nueo q"antlties
' No COD's

VHF·UHF TRANSCEIVERS

1C·290A "-II MOde 2M . <:>-r. 2 'IFO$ 5 "'_ '11'1,
1110 w .ns , sun 00

1C·2SA COmpec:t. 2M . c 2 VFO$, 5 MemorIes.
SCan. l/25W . . .. . . • • • 13 14.00

1C25IA 2M All MoeM' SUPER SPECIAL S5lIII.oo
tc ...', A UHF All Moile Base SIa llQn ' 7" .00
1C·551 6M All MoeM' Bese St.l,o n 142'8.00

SUPER HY·GAIN PACKAGE
SAV E $355.15 Plus FREE DELIV ERY'

SALE $1,306.70
HG53SS 52 II. $e1f·Support lng Cran k·"p

To....e' , . . . . . . . . . . . . . . . .. ' 990.00 V.I....
HQ-COA 3 e iCn co... arm lor To....e r Leg.

. ........................... 139.00 V.....
TH5DXS Thunoertlo'd , S Element T" ban<j

.......... . .. 13 19.95 V.I....
HAM IV Rotor . 237.95 V ....
HO·l 0 10 It , mast 2"' 00, 120 Willi

Sleel $56.00 v.t....
e N" Fe m te Balun ....•........... " 6.95 V.I....

F,.., fH /'vety 01111" «1 ' or S/IoPP' 'lg PO"''' "" "''''
46 Stilre$ . ADDED BONUS. InCI~ M O or

Cltrt,I,«1 C~ w,t" order ,ma fec:e,ve •
V..n Goraon Pf>8()40 D,po le FREE.

NO SUBSTITUTIONS PLEASE SALE ENDS 4/30182,

HAND·HELD ../0 TTP
IC 2A12AT 2M. Ha nd neld . '211.00
IC 3A13AT 220, Hand he ld ' 242.00
IC 41l14AT 440, Ha nd held, ' 242.00

FULL LI NE AVAILABLE ON SALE

~ORDERS ONLY~
800·336·8473 ..

...."_$471.00
_____ __. $699,00

FT-680A 6M SSB Ft.lCW·At,I , Cv' ....
FT~A 2'-' SSS FM'CW .ey, _
FT·1&OA rocM All Mode . ey'

The Antenna Bank
(703) 569·1200

6460H General Green Way
Alexandria, VA 22312

20G 10 It. Slacking $<le l'On , ' 32.00
250 10 It Slacking secueo . , , , ' 311.50
450 10 It , Slacking seeMn , , , , , , $17.50
25AO 2,3 0 ' 4 Top secnee .. " " , '52.50
HOBX 48 48 !1 F' et! Sia nd ing To we' " " , ' 320.00
HeX56 506 It. Fret! Sland,ng Tower .. " " ' 340.00
FK2548 48 It. 25G FOld ove ' To we, ' 725.00'
TII3 Tnr" SI Bea TI ng , . . . . $41.00
S1I25G Snort ease lor 250 , " 1.50
BPH25G H,nge.:! Base Pitt• . , _•........ .. . ' 511.75
AS2SG "-ccessory snell. SII.50
H82SAG 14" House BriCkel .......... .. . • , 4.50
IIPC25G Cemenl 6a.se PlaIa ............ . • 31-00
eAS2S0 Sr>ott lop sect"'" " 'acc , she ll , .. SlUIO
" 200 I' gauge. 10 It . 2" • 0 Mast " 11 .50
" 200H 11lI·· wall. 10 It 2" 0 0 ...~, S36 00

F"'fJ'" pre(NI,a on Fola-., lo we's PrIt:ll'S
100;. "'fJ"~ ",esl 0' Roc:~y Iofrs

VHF·UHF HAND-HELOS

HUSTLER
48 TV 4().1 0 Mt,. Vertica l . " " . . . . " . .. .. ' 74.00
5BTV 80·10 Mt, Vert,ea l .. . .. ' 93.00
MOI/M 02 HF Mob,le Masl , . . . . . . . . " 8.00
HF Mobl" Rnon.t.... . Std . 400W . SUPER 21( w
100< 15m . $1.00 ....... • 13.00
20m " 1_00 . ...... • 15.00
40m ' 11 00 . ' 18.00
75 0< 110m . . 14,00 .... ' 28.00
8M ,1 B" mper ml. ..,UI S S S1r-o .. ' 13.00
SS M,2 Comtneo<e,a l S S ~I . __ ' 14.00
$ F,2 So'S Wave. 2 Mele< "-nlenna Sll.oo
HOT HUI llotl MI. " ,tn S..,vel 0i1l _._ . 14.oo
06- 1"B 2M CoII a ' . I, . e.:! SIal Ion. Gab . __S68.oo
G7·1" 2M Co" h . e.:! Sta t,o n. zee .... '!l9.oo

FilII U"" A~.,'.bl. 0 11 s.,. C."
ROHN

VHF·UHF TRANSCEIVERS

VHF PORTABLES

FT.()NE 9 Band ~c"' .. ,FP·1(l7, ", '0 I'M , ' 26f15,00
FT·I 01MIOMS 9 Bana ' CW, d<,, 'tal , $1034 ,00
FT· l l)l Z0 MKIII 9 Band ' CV' . d lg ll al .. , . .. $799 ,00
1'1/·1010M Syntn ., l e lnMog VFO , _ $323.00
FT·$ll20M 1/ Band . c. , d,g lta l ... , . , $1349.00
YO-1KI1 P !,lem,tar scope """pa nad aple , 146t.00
FV-1I01DM I'Iemol e \/1'0 memory 1373.00
Fl '107 8 Band, Mo bo le .e", ' 72'8.00
I'P ·707 Po>!.~ Supply . $U S.OO
FT\I ·107 T'ansver1e, ... " Mollulfl ... _.. '1 '1.00
2U l,4(>du~ only _ . . 1131.00
€1M Module' Of>Iy _. . ••••. _'99.00
70C M Modul<! on ly $221.00

PtlI1l~ Slr.n Glly c.ble In stoc ~ • 10< p<k• • nd
doIl1~ef)' c.11 (703) 5611·1200

n -6g()R 8M FM,SSB . Cvr . 13311.00
n -290R 2M FMSSB . evr ... ' 3511.00

FULL LI NE AVAILABLE O N SAL E

All eccesscoes 10 ' " ofl .. ' R«I<o Pu'chase

FT·2031'l 2 5W 2M I'M I'll wJTTP . . ", 1323.00
n ·708R rw 440 I'M HT wlTTP, .. , , , , '323.00

.. See L,sr 01 Aa veN,se,s o n page 130 73 Magazine' Aprll ,1 982 71



Conclusions

O nce you are confident
that a ll is well, fit the com
pleted PCB into an appro
priate container and fit

Parts List
(Capacitors are minia tu re plate

ceramic.)
C'-2.7 pF
C2, C20-6.8 pF
C3, C4, C7, C14, CU, C18-

1000 pF
C5, C6, Ct3, C15, C16-22 pF
CB-4.7 pF
C9-4700 pF
C10- .1",F
Cll-47 pF
C12-33 p F
C'9-220 pF
(Aes istors are 1/. w carbon film.)
R' -look Q

A2-120k Q

A3-470 Q

A4, A7, A8, A12, A17- loo Q

A5-820 Q

A6, A10-22k Q

A9-680 Q

Rl1 , A16-33k Q

A13, A15- lk Q

A14-4.7k Q

(AU coils are TOKO brand.)
l1, LS, L6-MC108, 7.5 turns
L2-272MT-l006A
L3-154 FN6439
l4-KXNK3766
01 ,02-3SK88
0 3 , 04 -BFW92 o r 2 N9 l8

(Watch pinout)
X1-38.667 MHz HC18U crystal
D1-1 N4148
Mise: 7 mm Coli Can, printed clr

curt boa rd.

The rema ining adj ust
ment is to put the converter
onto the correct frequency,
but this is not important
unless the receiver itself
has an accurate frequency
readout. If it has , then tune
to a known frequency such
as a beacon signa l or a re
peater and adj ust L4 so
t hat o ut put frequency cor
responds to the known in
put signal. For example, a
repeate r on R6 (145 .75
MHz) reads 29.75 MHz on
the main receiver display.

This completes the align-
ment, and it is gratifying to
be able to comment that no
problems have occu rred
with stabi lity in any ex
amples tested so far 
doubtless due to the ca re
full y designed dou ble-sided
prin ted circu it board .

Unless you have the nec
essary eq ui pment to sweep
the z-meter band with a
spect rum analyzer and sig
nal generator. do not ad jus t
12. There is little point any
way, as the he lical resona
tor has been very accurate
ly set up during the cou rse
of its manufa ctu re and test,
and no improvement could
be effec ted o n the samples
tested . This is not unex
pected. as TOKO offers an
unparallel ed repeatabtlttv
in the ir ranges of high quali
ty rf and j·f coi ls. Ex
perience ha s shown them to
be su itable for most de
manding applications, and,
indeed, there are hardly any
high-quality receivers that
do no t use some.

The bandpass character
isti c ove r 144-146 MHz
shows a perfect textbook
response (Photo C). The he
lica l filters were o nginallv
designed for use bv manu
factu rers of O rienta l "black
boxes " If you take the lid
o ff so me Kenwood and
Standa rd equipment, you
probably will find one of
these devices lurking near
the rece iver front end.

Connect a 50-O hm aeri al
to the 2-mete r input and a
suitab le receiver to the o ut
put via a SO-Ohm coax lead ,
Don 't bother to tuck it a ll
aw ay neatl y into a case/box
just yet, since there is a
reasonable chance that you
will need to do some work
on the unit to get everv
thing wor king perfec tly.

Tune to a weak signa l
around 145 MHz (the out
pu t will tune to 29 MHz)
and ad just LJ for ma ximum
ou tpu t using the receiver's
own S-meter. Adjust II fo r

Photo D. The completed converter PCB.

oretica l) ci rcuit layou t is mers. At thi s stage, do not max imum signa l-to- no ise
thereby greatly redu ced , touch L2, LJ, and L4 . by ear, and do not use the

01 provides reverse po- S-meter if optimum results
lar ity p rotec t io n, whic h Connect a voltmeter be- are req u it ed. Maximum
mo st read ers with prac tical tw e e n Q 3 e m itte r a nd gain does not coincide with
experience will have d is- ground; the vo ltage should minimum noise figure.
covered is essenti a l when be approximate ly 3.2 V.
connecting things up in a Plug in the crys tal , and the
hu rry. St ra nge ly enough , voltage shou ld ri se to about
this sim ple and effect ive 35 V; slightly adjust L4 for
precau tion is omitted from maximum reading. Transfe r
man y desig ns . Pe rha ps the meter to Q4 emitt e r.
more components get sold and adjust L5 fo r maximum
that way. re ading -whi ch w ill be

about 3.5 V. If the crysta l is
removed. the voltage will
fall to approximate ly 0.48
V, Tran sfer the meter to the
sou rce of Q2 and adjust L6
for maxim um reading. This
will be about 0.1 5 V to 0.3
V, depending on the 1055
of Q2; there will be less
than 0.1 V present wit h the
crysta l removed.

Construction
And Alignment

Usi ng the PCB and com
ponents placement guide
(Figs. 2 and 3), assemble the
converte r. Do not forge t to
solder the ea rthy legs of R1 ,
RS. R&. R7. R9. R1J. R14.
and R15- and al so the can
legs of 12, l3, l 4. and l 5,
There are no critica l o r
ea si ly-da maged co m po
nents. a lthoug h d ue to their
stze it is advi sable to leave
the coils and he li cal filters
until last.

Af te r cons t ruc t ion is
completed. remove any sol
der splashes, check for dry
jo int s, and remove the flux
residue . Connect to a 12-V
regula ted power supply and
check that the current con
sumpt ion is about 10 mA
wit hou t the crysta l fitted ,

Prese t coils ll , l 5, and l6
so tha t their cores Me fl ush
with the top of their for
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FCC SSTV Ruling SPECIA L
CASH REBATE ON ROBOT 4005 and 8005
$250 REBATE when both un its purchased together
Exoi••a May 31, 1982

Our built-in demodulator
makes it possible.

$100

ROBOT RESEARCH INC.
7591 Convoy Court

San Diego, CA 92111 .... !>"

(714) 279-9430

[ROBOT]

teu r rad io operation. the only shIfts you need are those used
in amateur radio. i.e.. 850 Hz wide shift or 170 Hz narrow shifts .
By choosing the Robot 800 you Will be getting a terminal with
a demodulator that will provide you with unparalleled perter
mance in receiving those weak signals that you usually would
give up on.

Othe' Robot 800 tel/tures Include:
BAUDOT/ASCII Operation: 0 Spl it sc reen ope ratio n
o Autostart 0 Programmable WRU 0 On screen status and
turning indicato r 0 Cu rrent loop keyer for hard copy 0 Pro
grammable narrow shi ft I.D.

For Morse Code Operation: D Morse autotrack 0 Side tone
oscillator 0 Morse code trainer 0 Speed Indicator

SSTV Operating Featuree: The Robot Model 80a allows al
phanumeric ch aracters to be typed on an SSTV format. dis
p layed on a TV monitor and transmitted as a normal SSTV

picture.•

For complete information
on eu the Robot 800 's tee 
tures, write fo r litera ture or
visit your Robot dealer.

'. ' "'-- f--'"eeMODO· "'OOO8l. OCk OO.G.... '" m. R",- - ----.......
...

/ ..." c........ ... .
" '- ,.

=>-
.-- -,- .....'..,"-,..
...&<.

"- ."."" f--'"... ,u"..... -,....... . DO'C''''', .- .,.,

,- ""DIOano; "')~....- - '_ ..-0 ..."'.. -- ...,. 'D
'''-''. co.....,,,. C_".

'The _!lOG Is nOI(""I1) suppllt'd w it h , 1>0 IAIlU .Undard · Low Ton. '" IrequMC)" pain .
u"ltJ willi "' High T_'" pall' a.. anilabM 011 'fIK1A1 _, CM_ 1IlIOH~

• T.... Model eoo~ no! , _ ... SSTV pjctu'. T.... Robot Mo<:leI <100 ill ". ....ry lor rio..

The Robot 800 s bu It- n demodulator equals or exceeds the
pertormance of those found only In expensive stand-alone
terminal llnlts

We designed the Robot 800 termmat specifically for the ama
teur radio operators' needs. Unlike many terminals that re
quire costly external hardware and modifications. the Robot
800 used with a standard TV monitor provides you with all the
features and capatnlines you need for a complete system tor
amateur radfo operation.

We consider our built-in demodulator the most importanllea
ture of our 800. since the first function of any terminal should
be to receive as many signals as possible, even weak ones or
those under heavy DAM.

The demodulator built into the Aobot BOO equals or exceeds
the performance found in expensive stand-atone terminals.
This is because our demodulator employs separate two tone
active discrim inator filters
tor th e dem o du lat i on of
ATTY signal.

Most demodulators share a
given filter fo r several dlt
Ierent shifts to relune the fil
ler to obtain c o nti nuous
shift lu n ing capability .
However. th is result s in a
serious compromise in de-
modu lator performan c e .
But if you plan to use your
terminal primarily for ama-

Wor ld leaders in Slow Scan TV, Phon e Line TV and Image Processing Systems
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Photo E. Bandpass at mixer input (10 dB per vertica l divi
sion. 10 MHz per hori7onra l d ivision).

Photo F. The converter bandpa ss (2 dB per vertical d ivision,
1 MHz per horizontal division).

som e form of rf connector
such as Pl2S9 or BNC. If
you do not already possess
a standard of you r own,
then the BNC system is
probably the best cho ice.
Fitt ing a BNC connec tor to
a cable is not the easiest
task for the uninitiated, hut
it is worth persevering and

acqu ir ing the nece ssary
skills, si nce the BNC system
is probably the best gen er
al-p u rpose rf con necto r
availab le.

The spec t rum anal yzer
photographs were taken us
ing Tektron ix and Hewlett
Packard test equipment.

Because the input and o ut
put frequencies are not the
same, it was not possible to
use the convent iona l tech
nique of sweeping a tra ck
ing ge nera tor with the spec
trum analyzer. Instead, a
Hew lett Packard 8640B si g
nal generator was swept by
ha nd over 130-160 MHz

wh ile the spec trum analyz
er was tuned to a center fre
quency of 29 MH z. The re
sulting display wa s sto red in
the analyzer and photo
graphed with a Polaroid
camera . The results speak
for themsel ves and. best
of a ll. are entirely repeat
able.•

ASSOCIATED RADIO 913-381·5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE: SEND 51.00 FOR OUR CU RRENT CAT ALOG OF NEW AND RECONDITI ON ED EOUIPME NT.

*AL SO WE PERIODICALLY PU BL ISH A LIST OF UNSERVICED EQUI PMENT AT GREAT SAVI NGS.
A BON AN ZA FOR THE EXPERIENCED OPERATOR

TO OBTAIN THE NEXT UNSERVICED BARG AI N LIST SEND A SELF ADDRESSED STAMPED ENV ELOPE.

74 73Magazine . April, 1982



OurnewRTTY
headquarters

We've grown to meet the needs of Amateur
and Commercial communica
tions around the world.

COME SEE
THE ATR·6800. . .
Now a vailable with TElEX/
Radio interface, data encryption
(DES algorithm or Microlog's
"CRYPTOLEX") , tim e diversity,
full duplex. ARQ code operation.
expa nded memory (12K CMOS
RAM or 128K "BUBBLE") for
your com mercia l communica
tions a pplications. plus a utoma tic
co m puter training program
modules for Morse code ,
Triads etc .

THE ACT· 1. ..
The Amateur's a nswer for an
econo mical fuJI feature CWI
RlTY/ SSlV system. Just listen
for someone on the a ir com
plimenting his new RTIY station:
it' ll probably he another ACT·l
user! It's easy to hook up, easy
to opera te and easy on the
pocketbook.

Get a live "ON·THE·AIR" demo of your favorite
MICROLOG systems at our new engineering and
manufacturing facility in Gaithersburg,Maryland.
conve niently located near the Montgomery
County Airpark. You can operate the N3JL sta
tion on HF. VHF or just tune around the bands .
The new address for our manufacturing and demo
sta tion is 18713 Mooney Dr. (like the airplane).
Ga ithersburg. Maryland 20879.

For technical assistance ca ll (301 ) 258-8400.

(301) 948-5307 is still the number for our execu
tive and accounting offices. TELEX: 908778.

MICROLOG
INNOVA TORS IN DIGITAL COMMUNICA TlON
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Compugrams Are Here
- BASIC message handling

William M. Kahn WA6ZZL
13-150 Highway 8, Space J
L.Jkeside CA 91040

W he n I f irs t began
handling f o r m al

message traffic. I wa s im
pre ssed with the pr o 
fess io nal " Weste rn Union"
look o f the amateur radio-

gram form s publi shed by
the ARRL. Several months
later, the romance e nded a s
I reorgani zed desk drawers
for t he u m pteenth l im e to
make room for m y ever-

growing message file." So, I
began to design a program

· FCC regulations (S ec tio n
97 ,1 05) require retention of
th ird-party traffic for one year.

Program listing

1 1<'[11 • Pf'n l1f{'I((,Fffl Fc-=nll •
2 mi • W wllLl~ II ....... lI'1t::t
3 I:'EJl • 1J~~.e Hl~, e 9'f(1 1 •
• fOI • lffHll( lfI~.:'(t4(l·

1(1 Q5 f1WITlI2f!. -FI"I'\. Hl'I(lo:.Nfl F(~"" T ·

20 F1' IUT&72. "TH IS Pl'OC"'1f'I WiLL F[W'O 14£ 51lH 10 I'fS~fU:S·

30 H.....:" lTOl~O)I3 llE,T ct.s
.~ C'l..Ui':':"OO IUP'JT"$ELECI (1 ) l:Eyrl)'F~ OF: (Z) Tiff Iff'tlT o,Y o.s rr.'"2THEJO\,Xl

" a-a
eo nf'll""+lTOIIl PP.Hn~· 1l TlRlT"f£f(lU"-,HI
se HfVI -TO",11I l~fI.o:Tl£ll1!'O

100 Hf"I.rr°f[(<I':E!SO, AI IfA_:m€ la~

110 lIf'UT"L(('ATIC'I' :IP",lI IHl"~Tt€T1L<IQ

1:.\1 IIfUl-f1('t,(-, fI IF~lU~
ce nen -ccsrcuee (1"10,(, I~, 2'10. ~~('l, ~-"lOC, Pf~'("; A I<A-ooJTCCtill
14(' IfA~21l'£U?6

15E' Iff\:?TI£1I100
1<.0 IfA "~n£law

1~9 I ffl~n£ll1ZO

tee If Fl=1Hf-lJTO
ee Jrf'trT"1l'f'E CCJl'[CTI"~ ' 1'~tS. 9'1lO)".fll !fI'll 'fll('l1 :t'
:1:') lIfVl"TE::T e SICil1nl'E". TI f'FUillEFTr'I",';>
210 HfUl" fl:rtl<,{J, ff'Sfl",F '
2U IfIl=2n£~oI(l

214 l fft-:T1£I~

21! Ifll'4TME1CilJ
21S Ifll'5H£I12i1l
220 If~TH[It;,'?l)

rz Ifl\.<7Tft:11l:'l3
Z::~ Ifrt--BlI£lCOO
m If~1l'£tC l lJ

2:3 If ll= lOTI£lr,oo
2:0 1t1'~I IU'-11I AU ...r LlI .... , f'llof l CHo(! TH ' lI l>lIo_' OOTllo'...1J
2<lQ K;"~ I le"'" H21=i11 l:hll P:I'P, C'Z,o( J 1:1_11 l>?r , H (IITOI:OO
25(l !CJ'H I 11:""'11 f["=i11 L:f.04. 1 P;!.r l C:J<{ J.1: '.U 1':" <' GlJ100:.{lI;
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261) HH =H f IIH -III 1l4lcAI L41"lI PJI.PI CHAO TH _II F:41 , P1 OOIOC(l
2:'Q fj", I=HI 1~I ,rll f\":; 1'AI L~,:'lI ~ 14'1 (~ I+{ 1 1~ 1. 1I ~~,141 OOTClWe
see fto':· I=H1 Ilt lolll AH~I Lt/'lI HI+H CHo(l IH'" NI4 1 Wl{o€.oo
~ ICI=H ' 1r.1"''' i1~I.t'ol L~I'l1 P~I'F1 CI~I r-en P:'1'ff (..01(10;(01)
3'00 .n=~ . 1J<1'!Il ~f'A 1 t~ r'tl f'-I_f'1 (H=O I" !'ll ~l.F l (.;(1l"l.'3
!IO 1t'1'-IU It:oJ'lI! F(>1'h1 t~l:1.J f:1=P1 «010( 1 I~!.l1 !':'1=P!
too A-<l) cr·" ° HfW"~'(t'E"$lUt TfwnC (l"',t~ 90(1)," P u.~ IFf>{oTI£ICOO
H9 llE:;J "
;00 coascceo If":10T1£~IJI)){l

7W II /f'UT "EI IIER N(f'E T~F1FfrC THIS :>E~IES <j'\'[5 , Ool(l)",P US 1F f':lIllErli:,l~

1(100 00""'\£;(1000
WIO lIfW"f1'OCESS 1"ICl'::E lHfflC (l oYES, ll-II»", P Iff':lIl£1l-l(U:;Em.l
!OO.l f1IIUTTAEilO" "I"ES'::ff"£ FtTF'!HX HCllff41TE !EllI!)'" Pl'IUT
:;01(1 lIR1l"Fnf'!'f't TfH - f~t:!, EliTEI' WoE'I F£ii\'" ., a.S f1IllH"LCI'('IIt;"

-lOOO nf','" - t "
.,.,HI Hf'lJTI-l.IUI r : 1 tl: 1 Ii:! Ll1.Flf FlI I!I'Ut I-l, I:'.~:I I F~ ": II£I14Jl~

.ul.:.'ilIlS1JTI-I.I'I'; I.(:1 Il,.I,k:1 L~l P';;!.F. I Il.f1JT I -l.I~' ,':: 1 Irn::TI£I14U{l
~0: 0 l!ftI1 1-J, H:' C 1, Ie I ' A: I ' L: I . P: I, F: I l!f"IJT1-1 , I: I ,$: I trn :411£114110
4i'l(\ IIf'\.'lI - \.I+I I,('H,IH I,1I4 1 L4f,P4I,f'H tI"' .IT1-1.H I S~ I If " :~,TI£IIHj O

~O".I.l I lo'P\Jll -l. iI'j , [~", IN ' ft5 1, t51, f'~, I, f:~ 1 IIIf'IJT' -1 , T~ I, 551 If~:61f(IIHIO

4((0 lIo'P\JTI -I, Hi I ' Cfl. II; I, ft, L LU, f 'O ' P" I 1I000JlI - 1. 10" SfJ IFII:~II£IH I10

~e~o l!1"!II-L H~I ' C t, In, ft~ l, L~ I, r: I. O:~ I llE'lJH -1, T~ I, 5~ 1 IF" :tl1£IUWl
4(JS8 1lf'U1I -l , K,:' f , C:'. IU I( J.L: I.!>e ',f-<>' l!I'UTI- J, ISI , $f1 IflY.~TI'lH4110

4lJ::'l1l 1If"1I-1.1('1 C?I.!N A'J'l", I,!':' t,fI:::-1 lIf'lJl t-l, 1~',5~1 Ifllcl 011'ltl4119
~JOO 1~·J! I-l,ItI,Cl,liJ,ft '.I.J,f l,rJ lrI'UIf- i, U .SI
H i ll JI.f1J! I-l. £! IFEl· "Pt· {~IA"~lmEi
u .:il ffltl1"1HIS SHIE ((fll~I:';".H,"~S,iIj[S" omE'l(1(o:I9
41: 0 ff:l~lIHH,Clf' I,W) Iff:-,~',f'lt,Sll I f"::TI£IU~:O

41411 f'l>lInK.'l.!a"l'J\,lf1'(~\ j>:l '~~I IFlt:: 11':E11ol ::O
41~,.1 FR lIITH: . , Clf" I<10" TfIt; \ ~', F: 1. S: f r~M(4 I f1!: 1141:l1
41~~ PfllIlHH, C","" l (r" Tf!t(5'.N! ,~4 1 l fM ~lItJI~?: l.l

U 7ll F1' !Nl fI'3l, Of I ' 10), T;.f \ 5), ~~, I, 5'5' JFlI<W£tl4<::(o
41': \1 ff'nl1"': I, (K I, 10). 1fiE· ~" '€I, ~. Ifll~'TI'(1W<:::J

4L"(l f'I': l!rrH~ ',CK t' fO;,If!t 5 .~~ l.S~ 1 IF" 81}£1w::O
<41~ G09.E:IL'-'((l
4.:t'8 Pl'1U1"'''CK1'10~, I~\5; f. f.S!f Iflt:~l!£l142:"O

42J9 P?lIlTH';o f,(W I'l0'. Ift'~) F,'>l,S~1 IfJl'.1011£IH: : O
4l:(l I1W/TH I. (If':1(JOI. 11'£(5\. ~ I, ~ 1



2("';,1 1If-VT°STilfuso , ~1

~D1 Pl11!1T .IlFUTOE ITIO (1 ) ~lnlI£S~KB ( f! (2) l(f{l rf XI SUIES- , :' IF'l>'2flVCQl '
4: 49 soseceee 1J'll>.1i)11£!i42'(1
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~2;"(i IIM "f'l1C(!SS It ) f,i TPI'H I ~ ( 1'\'ES, O' I(I) °, X If'"'':'1Tfol lf.lll

42'i'll lIf>!Jl olF ft. l Tl*'FIC FOR rOHH IS I/W 1m !" rw t 1 £L,E l','f'E O°, X (LS IF)(.tlTHEI~

42S'0 HFUT oTHIS 5(CTJ(,j UILL I'Et (opfo 1fE W> I! \' t'fITfI FI.'l' ~p I'I(fJHU
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~ PllIll' °[lL" SESSIWo EfLo
1~ IIf'lJloFlES filTH: TO C(J1JJ:A.E°, :' QS FtTtb
11£ol'O IIFUT°E.~T!R ~ CH'rU STFlIUS U~','[$, 9- IO)O , X F!Tll'1I
2Of:l0l) F'EII • 1£SSK:l p'Wml.rt $liE!l'.'«lfHE •
2((1J5 ClS
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2l.l210 N': IIlTH6I; CIf1 I (10). ce r.(~I ( 10), rtf,l . (1*'1(10), 1161, (1f>S(10); to .(11:1(10), P£S, C\F.I(10),CWI<1l~) , TO; rK'1 (10 ), R6I, S<' l
20m GOSl.tl11900 ,IF~"<l T)£!l2l.l240

m:o JrFUToSfAfus o, $61
;,'8240~18OOll IF1IC1I£K'(l.11'
ZIl25Q Pl!l!I1H?I, (H(1(Ull, (,I . Of'I(10), 1171. o..-S( 10), Fet, O+'S( 10 l ,l" . CHU(10); I'll, (Wl<le); Of"1C10l , Ti l , Qf':S<1Il) , '"" $il
2926& l'lJSLB1H..l8 IfX~'I£Jcta"e

~ 1If'\11' °STIlfLjS o, Si'1
26290 009.ll10000. IFJKtITl£N..'0410
eese PllIIIT!lSS, (H11( 11l1, ce r. {lftl <11l1, rl('s , (H1 1<10); W:11. Clf;'1(10), l~I, (!f:I( 10); PSI. ('Ifts (10 ), Qf':S< 11l ), l SI, Clf"1( 10>, 1?8$, SS.
2e100 OOC...LeU (((J, IF:<oOTl£tl201211
211211l 1 IlP\Jl 'STAT~o, SSI

29m GOStlIIOllOll I Fr1<~T'€!O:"' 10

2l.C:& ", 1I1T~r, 0+'1<10' , C?I , Ot' 1(19), /t;'$ , Ot'HI0 ' ; R'I, nf'1i10 ), l!'1. Of"1(10), f'!ll , Df"rC1EIl . Of!1( 10), t ss. Of' I C1e>, !':S'S,2'1
2ll!411~11900 I fX~TI£Ial: '.o

~K~ I!M'STAMo , s~ r

acse OOSLf:l~ 1F1t:!OTlf:r(:(t410
2lI3i'll ~INTIl l, 0+'1(10), cr . Of'l\ll1 ) , ttl ; (If'! \ 10 ) , FlI , Of' I\ llll , Lf , (H" h l(l >, pl , (If:Sil ll) . (If:J(101, TI, 0I':1(10) , Rs , H
201ro ooc~ uooe , IF:(-eOOl.2\)400
2O!~ IIM"STAMO, SI
20400 &0S00100lJ1l
~10 l!M"fEII l£WI£~SflGES rt:iI !U <1'\'[$, o, lm o, x IFX·lI l'!Elt.::OCtOO
~;:e I:tTl'li:ll
JalIilIt FtIl • ])AlA [(Jf> St(S!(tITIIE •
xees Jrflft"F'l'EPff'f [t1TA TfPE - m!S flW 11£11 F"£f(W", >: ClS F1'1IlT" Ftctft>IrJ3°
3llll1' Pl! INT ' -L"
:It'K'l) F'l!ll(l l-L Itl l . [ II, IllS , A:1 1. u r . PU , ~U PllIUU - L nr. S11 IFII-:zn£JC'91.."'V
:!OO;e F'l!1I1T1-L ict. k l, 11;:1, I!2I .ltl , P2l , ret Pl'II,U-L T: ' . s:S IFIICOOC'lll:;:O
30040 PtWITI-L 10 , G ' , lei , R;t,U t ,r: J, I':]J f'RlllTt-l, 1:1, S: I IFII<400Cel ::0
10050 PF!! m l- l ,H~I, CH , NH . A~ f, l4T, F'~ I. RU H'UITI-L T-II. $H IF~TH£II:tll;tl

30061l f~BIT1- 1, H'51, (::1, 1/5$, fl5t ,L ~ I, ~" , 1':51 PF!I UT I~ I , T51, 551 , IF!1(W f K 01N
:;00, 0 Ffl W!l~I , H6 ' . [ H, rlo't, flU .lfI , 1',,1, fH Pl'IIIH-1. T"I. s.iI lFMC Tl£lC01:1l
3t'«lll "'WITI -L H' I . C, f, 1r.1, R~I , t: r .p~ r, F" PRIIITl - l , l ~l , 5, 1 lFlt-:STfolIC0120
~ f1I IIIT I- L Io('J . cer . II:."J, fl$l . isr. F'tl ,~I f'f l llTl- L l SI , se I IFrt-:~'€ NCOl20

3lliOO "'Ult1- 1, H!'I .~I, N9 UI? I .L? ' ,~I, F?J f'C' WU -1, T?I . 5?1 1Fw.!OTl£!I::ill.::'ll
rene PIl: IIIU·L Hf .(I.IlI,P.I, L!,rr. H Ff':l lf!l -l , U. ~I

:lO12O f'fI l1lT'-I, 0=... ,.-.111°
30130 PP:! lfl"NlTFI rut' C(Jft£T!0 ~,[TLfllI

Once you have estab
li shed a message data f i le
on tape, you can make in
puts f rom t hi s f i le at the be
ginn in g of eac h ru n (lines
4010-41 10). li nes 41 20-4220
pr i nt t he " H EA D IN G,"
" REe EIVE O FROM," and
" STA TUS" sec tio ns of each
message for a quick review.
You m ay then either load
the next series from the
tape o r rev iew each mes
sage and m ak e add it iona l
keybo ard en t ries . Note tha t
if you w ish to com bine ta pe
and keyboa rd inpu ts in the
same run, you must m ake
the tape input fi rst. The
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Note the b ran ching
~Hg umen ts and st ring co m
pa risons in l ines 212-310,
These allow repea ted use of
a sing le str ing set (1-1 $, N$.
etc .I for the inputs and
assign the final st r i ng
names when each message
is com ple te, On the tenth
run, there is no change of
st ring names,

off the ai r (Imes 80-200). The
t ran smitting station usually
gives a " b reak" befo re
send ing the ac tua l text, and
line 130 prov ides an o ppor
tunity to cor rect any errors
or missed copy up to that
poin t. Fo llow ing the " TE XT
& SIGNA TU RE" input in
line 200, enter the in form a
t i on req u i re d In t he
"RF( £ IVED FROM" sec
t ion of the radiogram form .
The second statem ent in
l ine 200 recall s the message
number and precedence in
case th e message head ing
has sc ro l led o ff the d isp lay
scree n, (It ca n be emba rras
s i ng t o a c k n o w l e d g e
receip t o f a message when
you have fo rgotten the
nu rnber.I When you are
f ini shed entenng t ra ffic ,
each m essage en tered is
d i sp l ayed In su b rou ti ne
200<X) and the " 5TATU5" of
ea ch Icor re spo nd ing to
" SEN T" on the ARRl form )
is entered. You may then
cont inue m ak ing entr ies o r
dump what you have into a
data t a pe (s u b ro u t i n e
300(0)

needs, Any micro wi th 4K of
avai lable RAM should store
up to four m essages quite
nicely.

Operat ing t he program is
simple. You begin by mak
ing keybo ard entries of up
to ten messages. The inputs
for each m essage are in the
sam e sequence in wh ich
they are norm all y received

st ring inpu ts but does not
include any overhead for
the BAS IC interpreter (12K
o f RO M in the TRS-BO).
Users of o t her systems may
have to adjust accordingly.
As is, thi s program W ill han
dle up to ten messages in
the A RRl radiogram for
m at. If you have less avail 
able mem ory, ju st red uce
th is capacity to f it your own

which would allow me to
copy traffi c direct ly o nto
my m icro key bo ard and
sto re al l my third-part y m es
sages in a cassette data f i le,

The program is written in
Radio Shack l evel II BASIC
for the TRS-80 m ic rocom
puter and occup ies less
than 6K of RAM. This in
c ludes 3.2K reserved fo r the



COMPLETE ~SSE\'BLEO REAOY TO ' ''STALL "OT A ~ "

st atem en t s. The phrase
"- 1" is required in l evel II
BA SIC for mult ip le cassette
deck cont rol.

The ser ies of " PRIN T
CH R$(10)" sta tements In

subrout ine 20000 execu te
the ASCI I con trol code for
" l ine feed/carr iage return "
The sam e result ca n be ob
ta ined by usmg separat e
PR INT statements for each
st ring.

Fina ll y, li nes 4280-4]1 0
are keved to a separa te but
re la ted p ro g ram w h ic h
au toma ti cally com p u tes
month ly traffi c vta t ts t ic s
f rom the data f i le , There is
no effec t on the resident
program and the Inputs are
easily bypassed.

W hether yo u are present
ly hand l ing a lot of t raff iC "
l itt le t raffi c, or are now
tempted to try traff ic han
d ling for the fi rst time, I
thi nk you will fi nd this pro
gram to be va luable and
fun to work with .•

Not ice the tape input
and data d ump sections
(l ines 4000-4110 and sub
rou tine 30000). These func
tions are executed by the
" IN PUT#" and " PRINT#"

num ber of messages avail
ab le fo r keybo ard inpu t de
pends o n the number lo ad
ed from the tape.

Since each " TE XT & SIG
NAl U RE" input is a single
s t ring c o n ta in ing a m ax
rmum of 255 charac ters ,
so me kind of line-length
cont rol is necesserv in order
to avoid breaking up words
at the end o f each l ine of
text Careful use o f the
space bar w ill accompl ish
th is, bu t it consumes st ring
space in the process. 1 pre
fer 10 use the " down-arrow"
key on the TRS-8n key
board. It perfor m s a line
feed/carr iage return func
ti on with o ut w a stin g
m emory and is excellent for
separati ng the sig na t u re
fr om the body of the text.OUTPUT I\'PEOA NCE 7S 011 '00 OHMS

FUll HA R " ARRAN TY
1'1' RFOR I'ANc r Gu AIl ANTI I I) OR
VOU R ~ONEV R l ~ U "OlO

- --

(804) 489-2 156 _ w

HOBBY INNOVATIONS

--

PLfSS(Y ' ''UG''"HO C' ''CUI T)
1.01 -S1.101l ",·-:>.""ec ",..pi.-" ~Ll"" 0.....1>1. 6.' ' \od ' . If
1.0' 5LU1< "ull,,-""". 0., • " Sl"" " .... ,v., M..o, '.0'
I.OS 5Ll.I, "' II O. ' /AGe "m" ' ,0' !olIO"' x .. r " '"'' c ~ , \. "
• . " SL"'I VOC"O /~;'d.,,,,,. ] .1/ 5L6600 IF Amp 0 "' '.11
'.0' S l U IO U ....." •. " su... n, Re v," ......p • .• ,
,." SL lOll AF Amp '.07 SlUSO fl' "<v, " 0 " J. n

CALL

ELECTRONIC

SPECIAL $ 179.95
'''(LUDI..C SHIPPI'''::; (U.P.S.I V'SA A"'O \'ASTERCARD ..CC lPTH'

" ...... ""TEIl. GP O SE Al lE S AMP LifiERS

lG P O 4 0 1.402 ,4 0 :1 1 '25 .0 0 lEA .
U "dB ("o.n S _ ."ll_

0::"'(\". !lO."05 >OR CPO .,. S'R' fS "" 'f'S " '><l ....

PLESSEY-AVANTEK

AMATEUR
MICROWAVE DOWNCONVERTER

751 0 G RANBY S T REET S UITE 207 NORfOLK . VIRG INIA 23S0 5

se- <Ill SYSTE\' CAl'"
TUMS 1.1 C~ I , 'u 1.' GIH ,
PIIEAMPLlf 'l ll 1~' "B GAl" ",.~ au N ~
OUT P UT rvves TV (;H ANN[LS ) ' 0 ,;

~L'''O IIF ,,"',,',f.••
~l l.'1 II F "'''1'' '''«
5L " 'l AF ".",1"..,
SlI . " L"",,' ~e A", ,,
SLlOl ' ecc G~

Sl'ill A. " .."VDG

"".ege, on e

LOOK FOR US AT DAYTONI

ORDER

TOll

FREE

APRIL VALUES
1-800-336-4799

O RD E R HOURS: 11 am - 8 pm M ·F

9 am . 4 pm Saturday

B o n u s : 2 % DIs count lor P re p aid Orders

(Cash ier's Check or M one y Order)
r: - . ~

Clo s ed Tuesda y s

59956995
16995/21995

39995

SUPER SPECIALS

32015
4 69 50

1195
9355

""5 8 ,70
eo '0
92,50
13 95

18895
SUptll

"'"1495
1730
27 95
2795

20400
16400

41 SO
33 95
1595
6895
61 95
61 95
3450

2295/32 95
11 50
6995

26C It
18C 'II

C US HC RAf T (Ol he r en te n ne. ,n . I<x:kl
A4 Ne w T" band Bed ,n 10·1 5 ·20 m
A3 New Trl ba n d Beam 10- 15 ·20 m
AV3 Ne", 10-15·20m Vernca l
ARX 28 New R,ngo Ranger 2m
A32·192m 800mer OX Beam
2208220 MHI Boome.
2148 Jr Boom.,.. 144·1 46 MHI
21 4fB J. Boo""" 144.5 -148 MHI
A1 41·1l ll -Eleme~12m

THEil{ HEADSETS ·HEADPH O NES
C121 0lC1320 Hea<lpl>one.
PROCOM 200 Hea d.e t/d u.1 Imp. MI C
PROCOM 300 It/ WI He arl . e l/duallm p. m' e

CASLE RGB--' U Fo am 95% Sh,eld
8 ",'re ROlO,2 . 18 . 6 . 2 2

KlM ANTE NNAS 1011>,.. anI........ .. s l<x:kl
II;T34A 4·Element T"band Sum
II; T34 XA 6 ·E le me n t T"band ae"m
144 ·148 1318 2m 13·Elemen' ",<t" balun
14 4·1 48 16C 2m 16-Elemenl fo , osea.
4 20 ·450 14 4 20 ·450 MHz 14 ·elemem beam
4 20 ·4 50 18C42(}-45O MHz 18' elememo~c",

4 32 16 L8 16 elem 4 30·434 MHz b"amlba lul'
HUSTLER 58TV 10·80m Ve,llC,,1

4 BTV 10·40m Ve'hcal
3T8A New 10·1 5-20m Beam

Hf Mobil. RU"" "lo<S S land¥d
10..-od IS meIer 195
20 me'ers 1095
40 mete'S 12'50
15 me le", 13 50
Av. nl i AP 151 3G 2m o n glass anI

CAll

1995
6995
82 9 5

105 95
CAll

8995
16395
"M

CAll
28400
26900
25995

e.1I 10' QU Ol"S
26995

AEA Isu~o le An' " Keye ' ". Code Rea ,le ' ,
ANTENN A/ROTOR SPECIALS

Alliance HOn
COE Ham IV

Wtlen ""'Chased ..."tl Cushe reh. H~Ga,n,

0< HUSlIer '''band Seam
AlDEN PCS 300 handh.ld, 2m.

PeS 3000 2m XCV R
S ANTEC H71 200 2m tl"ndtl"ld

S1.1/1 4 40·450 hand he ld ,
NEW SANTEC 2 m &4 40 MHI han dh e ld.
I(OK FM 202 5 A 2 5 wa ll FM xcvn

BIG DISCOUNTS
I( ENWOOO, ICOM. "AESU, AlDEN, 1(01(, OEN TRON

- Call 10< ou' quole -

HY·GAIN ANTEN NAS CALL f O R Q UOTES
NEW THTDX Triba nd S u m NOW IN S TOCI(I

Upg,a<le k,IS to, TH6 0XX to TH1 DX "los, anlennaS
~ow W,lh st.,nle.. ho,<lwale

YoCO M ANTENN AS/ 2 m Amps
5/8 wave 2m hand he ld Ant
2 walt . In. 25 woll . ''''12 m Amp
200 mw ,~. 2 5 walt. ou l 2m Amp
2 ",alls ,no 50 walts oul 2m Amp

MIRAGE AMPS & WAn METERS
MPI, MP2 Wan Mele,.
2m Am!" 823, Bl 0 16 . Bl08. 83016
UHF Amp DlOlON

BENCHE R PADOLES 81""VCI>,ome 35254295
BUTTERN UT NEW Hf6 Vl 0 ·BOm Ven,cal 99 95

48. 60
6635
8120

10550
13195
151 95
111 00
12400
12995

28115
19995
12200

78 42
69 10

12 1 12
8196
8115
6969

296 95
1842

"'''

399 9 5
469 00
148 95

104000

MFJ PR ODUCTS IC." to< other MfJ "'__51
989 N...... 311;W Tune,
962 1 51(W Tuner ml' s""tel>
9498300 wall <lelu.e tune'
941 C 300 ",alt tune, sWlleh/mu
940300 wall lune, SW,ICh/ mu ,
484 G,""dm"s!nf me mory k e ~ e , 12 m'9
48 2 4 mS9 M"mory ke~ e ,

422 Pacesetter I(e~e' wl8enehe' BYI
408 Delu." Keve' ",,,I> speed ml,
496 I(ey~,d II
752S Qual t ur na ble f,tle<
102 24 -hou' clock

DAIWA/ MC M
CN 520/CN 540 Wan Me Iers
CNW418/CNW518 Anlenna Tuners
CNA 2002 Auto 2 5 W Tune '

ASTRON POWER SU P PLIES ( 138 VOC)
RS1A 5 am ps conl,nuous. 1 amp ICS
RS12A 9 amps com,nuous, 12 amps ICS
RS20A 16 amps conl,nuous. 20 amps lCS
RS20M same as RS20A " melers
RS35A 25 amps conl,_S. 35 amp ICS
RS35M same as RS35A + mete'S
VS35M 25 emp conl,nU-OU5 .... Ius'able
VS20 M 16 amp con"nuOuS .dlu.l.ble

M INtQ UAO HQ·1

TE N·TEC SPEC IALS
515 A'uonaul HF xeVR
525 A' gosy HF xcvn
580 Dell. HF XCVR
5 46 Omn, -C HF XCVR

TE N-TEC A"esso"es
,n Slack at <I,seoun' p,"cn

CALL FOR QUOTES
Se n d stamp lo r a lIyer Ter ms P ric e s d o not
include shippm g . VIS A and Maste r C harge ac
c ected. 2% drscoun r lor prepaid orders
tcesmers c heck o r m o n e y orde rl. COD lee
5 2 .00 per o rde r. Pric e s su bject t o change

WIt hout nonce o r o bnq eucn.

Stcee l o cation: 14415 J effe rs o n DaVIS Hwy.
Woodb ri d g e. VA 22191

M ailing Addres s : 2 4 1 0 Drexe l St.

W o odbridg e . VA 22192
f7 0 3 1 6 43· 10 6 3

M·W -F: 1 2 noo0-8 pm
Th ursda y: 10 . m-4 pm

Satu rday: 9 i1 m -3 pm

ORDER INFOR M ATION
1 ·800'336·4799

S10re Hours·

Orders
In formalton
and V"9lnla orders:

78 73 Magazine e April, 1982 ...See l,U of Ado.mse ,s on page '30



Bases NOW IN

,-
..........~.

A~ tute

oI~·~·~·
ca&e .etc.. i4~~.

~

0 1 course, if you do want a full featured/super deluxe
repealer, with higher power and a runnet01availa ble 'built-in'
options, then you want our SCR1000 or 4000 " Dream
Mach ine" . These units will continue to be available for those
who want 'The Ultimate in Repealers'.
SCR77 Pricing (15Wt.j: 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1'50.00. For no 'plug· in' ID board (Export), deduct
$40.00. Call or write toda y for a data sheet, or to p lace your
order! Sold Factory Direct or through Export Sales Reps only.

------------

10M FM RXITX Boards. Repeaters & Remote
PRODUCTIONI Call or Writ. for Full Info.

1055 W. Germantown Pk, 54 • Norristown, PA 19401 • (215) 631·1710

--- .._.....

• : . :

-...- - ......_.
• • •

'--------------------is. ~&4/J-'!

115or 30 WI. Xmtrs. I

'IlJ:I SpeCTRUM COMMUNICATIONS
SCI 7'J FM REPEATER

Includes: . O.35,.N Revr. 8 Pole IF Filter
_ Crystals_ high stabi li ty .0005%
• Local Mic
• Your Call programmed into IDer
• Provision lor Aulo-Switchover 10 Slry. Pwr.
e Sui lt ·in 1151230V AC Supply; basic Pane l con-

trols, Spkr.• LEO Indicators

If you 're looking for a new Repeater, but you real
ly don't need (or can't affo rd) all the features and
options on our world famous, 's uper de luxe'
SCR1000/4000. then our new economy line of
SeR7? Repeaters is ideal for you!

These new Repeaters maintain the quality 01 design, eem
ponents and cons truction which made Spectrum gear
famous. However, all o f the " bells & wh istles" wh ich you may
not need or want have been eliminated-at 8 large cost S8 V·
ings to you! The SCRn is a real " workhorse" basic machine
designed for those wbc want excenent. super-reli abl e perfor
mance year after year - but no trills ! ('PL', 12 Pole IF Filler,
Front End Preselector, and a 3OWI. Transmi tter are the only
"built-In" options available; bul Autopatch, gemote con
trot, and otner equipment can be con nected via the rear
panel jack.)

-

s~ ~t4e

()~ ~t4e~ /t'UU""
~ rput C4#t~~~!

Introducing the New Low Cost Spectrum
SCR 77 Repeaters-2M, 220 & 440 MHz!

WCI ,,,SP ECTRV Itf COItfItfVNICATIONS

...S H L,st 0 1 Ar:Jv~r',st"S 0" pa9~ '30 73Magazine. April ,1 982 79



~" MFJ DELUXE Versa Tuner II
$139.95 buys you one of the wor1d's finest 300 watt antenna tuners
with features that only MFJ offers, fike ... dummy load, SWR, forwanl,
reflected watt meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

95

CALL TOU FREE . .. 800·647·1800
Call 601 323·5869 lor technical «itormauon. (11' .

derlrepair sta tus. Also calt 60 1·323·5869 outside
connnentat USA and in Mississippi.

M~ IENTERPRISES,
...." INCORPORATED

Box 494, Mi ssissippi State. MS 39762

fund (less shipping).
TO order, simply call us toll free 800641·1800

and charge It on your VISA or Master Charge or
mall us a check or money order for S139.95
plus HOO for stlipponglhandllfl!l.

Don't wail any longer fO tune out mat SWR
and enjoy solid O$O's. Ofder your Deluxe Versa
Tuner II tOday. Call MFJ or see vour dealer.

MFJ's Best Versa Tuner" •• •
Built-In SWRIWattmeter, dummy

load, antenna switch•-..~

A f1uible amenea swilcll lets you select 2
coax nres duect or trnu iuner. random wire or
balanced nre and dummy load.

A Inge efficient airwound inductor 3 inches in
diameter gIves you plenty 01 matctling range and
less losses for more watts out

1:4 Iulun. 1000 '011 capacilor1. 50·239 coax
conne<:tors. Binding post 10' balanced hre, random
wire, ground. All aluminum cabinet. 10x3x 1 ins.

QUALITY: Every single unil is tes ted for pee.
tomarce and Inspected lor Quality. Sol id American
construction, Quality components.

The MFJ·9498 carries a full one year unccn .
ditional quarantee.

Dreier from MFJ and 1l'y il - no obli!Jal ion. II
not dellQhted. return it wilhln 30 days for a re

" 11 j>f.ll ..
' 1.1">< TI M • II----

-

•-.:=- -
n ' = "'"

This is MFJ's best Versa Tuner • . And one ot
the world 's urest 300 watt IRF output) tuners.

The MfJ·949B Deluxe Vers, Tuner I gIVes
you a combination ol Quality. pertornarce, and
tea tures tnat ottlers can', tOUCh at this price .
or any cece.

PERFORMANCE: You can run your fun trans
cewer power output - up to 300 watts RF out
pul - and match your nansmrner to any teeeme
from 1.8 tnru 30 MHz wteuer you have coax.
balanced line or random Wire,

FEATURES: A 2DD wall 50 ohm dummy load
lets you tune up lor maximum cetemarce.

A sensitivt meier lets you read SWR With only
5 watts and both forward and renectee power In

two ranges (300 and 30 watts)

95$

CALL TOLL FREE •• • 800·647·1800
Call 601 ·323 ·5869 tor technical mtormancn. or
der/repair sta tus, Also call 60t 323·5869 outside
continental USA and in MiSSi'SSippi.

M~ I ENTERPRISES
...." INCORPORATED '

Box 494. Mississ ippi St.te, MS 39762

inspected lor QualIty. SoIlO Amencan construction.
Dreier Irom MFJ ind try it - no obligation. If

not del'!lhted. return it wlltlIn 30 days lor refund
(less stlipping). ~ year unconditional QUaran tee.

Order today. Can toll free 800·641·1800. Charge
VISA, MC or mail check, money order for S89 95
plus $4.00 shlpplfIglhandling for MFJ-752B.

Oonl wail any longer to tune out interiering
signals, order now. Call MFJ or see dealer,

1,...........

Tune both Primary and AUllhry Alters Irom
300 to 3000 Hz. Vary the bandwidth from 40 Hz
to almost flat. Nolch depth to 70 db.

MFJ lias solved problems tnat plague othef
tunable nners to give you a constant OUm!Jl as
bandwidth is varied. And a linear frequency ceo
trol. And a more enecwe notch filter.

Works wilh any rig. Plugs inlo phone jack. 2
watts for speaker Inputs for 2 rigs. LED 'or power.

Swllch,ble nolu limiter for impulse noise;
trough clipper removes background noise .

Simulated stereo feature lor CW lets ears and
brain reject ORM, Yet hear all IreQuency calls.

Speaker and phone lacks, Speaker is disabled
by phones. OFF bypass nuer. t Ox2x6 illS. 9·1 8
VOC 0' 110 VAC With OJIbonal AC adapter, S 7.9~ .

E"ry singlt unit Is teslad lor pertomarce and

r ....•.......·-,-...,., -.c...., .

Tile MFJ·7528 Signal Enhancer dual tunable
active hiler system gives you signal processlllg
penemarce and llexibility thaI etters can't match.

For uample. select OJI tJmum Primary Filler
mode lor sse sigJ'laI. zero III WIth trequency con·
trol and adjust bandwidth lor best response.
Then With the Auxiliary FIlter noicn out an inler·
lenng heterodyne ... or peak the desired signal.

For CW, peak both Primary and Auxiliary Fil·
ters for narrow baf'ldwidth to give Skirt selectivity
that others can 't touc h. Or use Auxiliary Filter to
notch out a nearby OSO.

Tite Primary Filter lets you peak . notch, tow.
pass, or highpass siqnals With double tuned hlter
tor extra steel! skirts. The AUliNary RIter lets
you notch a slQnal 10 10 lib Or peak one With a
bandwidth down to 40 Hz.

~" MFJ Dual Tunable SSB/CW Filter
lets you zero in SSB/CW signal and notch out interfering signal at the
same time. Primar:v. Filter has tunable peak, notch, lowpass, highpass.
Auxiliar:v. Filter has peak, notch. Noise limiters for SSB, CW.

Adjust primary filter for optimum__-::-:==:::. j;'j readability. Use auxiliary Ii/ter
to eliminate interlerence.

Iff'.J _. - - .,. _ --,.. ......,_..
- .•~. 'j : "{j-

....... ... .. ./.. "'J ' II .'f/ ' \ HnURII
..... " ..._ . -..:-. ' . TOO
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TO OIlDER OR FOR YOUR NEAREST DEALER

CAll TOll FREE .... . 800-647·1800
call 601 ·323·5869 for tecmcar mtormauon,
order/repair sta tus. Also call 601·323·5869 out.
side continental USA and in Mississippi.

select alphabetic or acreocmerc plus punc·
tuatlon. Yot/ can even pause and then resume.

MORE FEATURES
Aulamilic InCrtmentinll serill number trom 0

to 999 can be inserted into buffer or message
memory for contests.

Repelt function allows repetition of any meso
sage memory With 1 10 99 seconds delay. Lets
you call CO and repeat until answered ,

Two ker lockout operation prevents est craree.
ters dunng typing speed bursts.

Clock option (496 only) send time in CW, Bau
dot. ASCII. 24 hour format.

Set CW sending speed before or while SendirlQ ,
Tune switch with LED keys transmitter lor ten

ing. Tune key provides continuous dots to save
linals. Buitt-in sidetone and speaker.

PTT (pusIH o·ll lk) output keys nansmmer for
Baudot and ASCII modes.

Rehable so~d state keying lor CW: gnd block,
ca thode, solid slate transmitters (· 300V, 10 ma
Max, + 300V, 100 ma Max). TTL and open cor.
lector outputs lor RTTY and ASCII.

Fully shielded, RF proal. All aluminum caunet.
Black botton, eggshell whi te too, 12''Ux7'Wx1W 'H
(fronll x3W'H (back). Fled LEO indiCates on ,

9·12 voe 01' 110 VAC with optional adapter.
MFJ-494 is Mke MFJ-49& less sequencial num

bering, repeatrdetav nmcnens. Has 50 cna-acrer
buffer, 30 character message memory, Clock op
tion not available lor MFJ-494.

Every single unif Is tested for performance and
inspected for quality. Solid American coostruction.

OPTlONS
MFJ-53 AFSK PLUG·!M MODULE. 110 and 850

Hz shift. Output plugs into me or phooe patch
iack lor FSK with SSB rigs and AFSK with FM or
AM rigs. $39.95 ( + $3).

MFJ.54 LOOP KEYING PLUG,IN MODULE. 300V,
60 rna loop keying circuit drives your RTTY print
er. Opto-isolated. TTL input lor your computer fa
drive your printer, $29.95 ( + $3).

MFJ·&l CLOCK MODULE (MfJ·496 only). Press
key to send time m CW, Baudot or ASCII. 24 tIoIx
format. $29.95 ( + $3).

110 VAC ADAPTER, $1.95 ( + $3).
BENCHER IAMBIC PADDLE. $42 ,9 5 ( + $4),

A PERSONAL TEST
Give the MFJ·496 or MFJ·494 Super Keyboard

a personal lest fight in your own ham shack.
()rller one from MFJ and try it - 00 obItgation.

See tlow easy .t is to operate and tKIw mllCh
more enloyattle CW and RTTY can be , II not de
lighted, return it within 30 days for refund (less
shipping). One year unconditional guarantee,

To order, call loll free BOO·641·1800. Charge
VISA, Me. or mail check or money order for
$339.95 lor MfJ·496. S279.95 for Mf J·494,
S39.95 for MFJ·53 AFSK mooule, S29.95 lor
MFJ-54 Loop KeYIng moou'e, S29.95 for MFJ·61
crock module. S7,95 for the 110 VAC adapter
and $42,95 for Bencher Paddle Include $5.00
shipping and handling per order or as indica te<J in
parentheses if items are ordered separately.

Wtry not really enJOY CW and RTTY? Order your
MFJ Super Keyboard at 00 obligation tooay.

Write tor FREE catalog, over 80 products

MFJ ENTERPRISES,
INCORPORATEO

Box 494, MississippI Siale, MS 39762

............-... ....... ... .'''u...." ",...

we'!lht because lhey are more human onented
than keyslrQll.e sequences and they remember
your seneus when power is off.

Weight cootrol makes your signal distinctive
to penetrate ORM.

MODE 2 & 3 (RTTY); BAUDOT & ASCI
5 level Baudot is nensmrnee at 60 WPM.

Both RnY and CW 10 are provided.
Carnage return. line feed, and ''lTAS" are sent

automatically on lhe first space after 63 cnarac.
ters 00 a line. This gives unbrollen words at lhe
receiving end and nees you from sending the
carriage return. After 70 characters the function
is initiated without a space.

All up and down st att is done automatically.
A downshlft occurs on every space to quickly
clear garbled reception.

The buller, programmable and automatic meso
sages, backspace delete and PTT control (keys
your rill) are included.

The ASCII mode includes all me features 01
Baudot. Transmission speed is 110 balld. Both
upper and lower case are generated ,

MODE 4: MEMOIIY KEYER
Plug in a paddle to use it as a deluxe lui;

feature memory keyer with automatic and pro·
grammable memories, iambic operation, dot-dash
memories, and all the features of the CW mode.

MODE 5: MORSE CODE PRACTICE
There are two Morse code practice modes.

~ooe 1: random length groups of random cnarac.
ters. Mode 2: pseudo random 5 character groups
in 8 separate repeatable lists (with answers).

Insert soace between characters and groups to
rem high speed characters at slower speed lor
easv enaracter recognition,

oar
.'" "n_d. "nu.. ' ''' -_ ..

5 MODES: CW, Baudot, ASCII, memory keyer,
Morse code practice. TWO MODELS: MFJ-496,
$339.95. 256 character buffer, 256 character mes
sage memory, automatic messages, serial numbering,
repeat/delay. MFJ-494, $279.95. 50 character buffer,
30 character memory, automatic messages.

MFJ brings you a pair 01 5 Mooe Super Key·
boartls that g.ves you more features per dollar
than any other keyboard available, You can send
CW, Baudot, ASCII. Use it as a memory kever
aod lor MORSE code practice.

You get text butter, programmable and auto
matic messeoe mernones. error deletion. buller
preload, buffer hold, plus much more.

MODE 1: CW
The 256 cnaracter (50 lor 494) telt butler

makes sending perfect CW effortless even if you
"hunt and peck."

You can preload a message mtc the buller aod
transmit when ready. For bl"eak·in, you can stop
the buller, send comments on key paddles and
then resume seoding the butler ceuent.

Delele errors by backspacing.
A meter gives buffer remaining or speed. Two

characters tetore buffer lull the meter lights up
red and the sidetcne changes pitch.

Four programmable message memories (2 lor
494) qive a total 01 256 characters (30 lor 4941.
Eacn message starts after one ends for no
wasted memory. Delete errors by backspacing.

To use tre automatic messallu, type your call
mto message A. Then by pressing the CO button
you send CO CO [)£ (message A).

The other automatic messages work the same
way: co TEST DE, OF, cez.

Special keys for KN , SK, BT, AS, AA afld AR.
A lot 01 thOught res gone inlo numa; engmeer·

ing these MFJ Super Keyboartls.
For uample. you press only a one or two key

sequence to execute any command.
All contnlls and keys are pOSItioned logically

and labeled clearly for mstant recogOllion.
Pots are used for speed, volume, tone . and
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8:00 am for sellers and exh ibi·
tors and at 9:00 am fo r the pub
lic. Admission is $2.50 per per
son in advance and $3.00 at the
door. Children twelve and under
w ill be admilled free. Tables are
$4,00 each in advance (early res
ervations are recommended)
and $5.00 at the door. Features
w ill include a flea market , corn
merc ial exhibitor s, and door
prizes, as well as an au-you-can
eat panca ke breakfast and a
bar-b-q lunch. There are hotel
accommodations nearby and
plenty o f parking space. Talk-in
on 146.1 6/.76 WR9ABT. For res
ervations or more information,
write to MARA, PO Box 3403,
Madison WI 53704.

FRAMINGHAM MA
APR 4

The Framingham Amateur
Rad io Association will hold its
6th annual spring flea market on
Sunday, April 4, 1982, at the
Framingham Po lice Station drill
shed, Framingham MA. Admts.
ston is $2.00. Sellers' tables are
$8.00 before March 27, and
$10.00 after that date. Doors will
open at 10:00 am but sellers may
beg in selling up at 8:30 am.
Rad io equipment , comp uter
gear, food, and bargains will be
available. Talk-in on .751.15 and
.52. For more information, con,
ta ct Ron Ega lka K1YHM. 3 Dris
co ll Drive, Framingham MA
01701, or phone (617}877-4520.

GROSSE POINTE MI
APR4

The Southeastern Mich igan
Amateur Rad io Assoc iat ion
(SEMARA) will hold its 24th an
nual hamfest swap and shop on
April 4. 1982, from 8:00 am to
3:00 pm at the Grosse Pointe
North High School , Ver nier
Road (between Mack and lake
shore). Grosse Pointe MI. The
admission charge is $1 .00 in ad
vance and $2.00 at the door .
There will be good food, plenty
of free parking , door prizes,
cash prizes, and a grand prize
drawing. Talk-in on 147.751.1 5.
For further information, please
send an SASE to SEMARA Swap,
PO Box 646, St . Clair Shores MI
48083, or phone Ray Ninness
WD8KXN at (313)-777·0119.

SOMERSWORTH NH
APR 17

The Greal Bay Radio Assccra
t ion will hold its 2nd annual
Hamfest·Flea Market on Satur
day, April 17, 1982,from 9:00 am
to 3:00 pm at th e Somersworth

NW 31 Street, Rochest er MN .
Doo rs will open at 8:30 a.m.
There will be a large indoor flea
market for radio and electronic
item s, prize raffles, retreen
mente. and plenty of free park
ing . Tatk -f n on 146.22 /.88
(WROAFT). For further rntorma
t tcn . con t ac t RAR C , c /o
W BQYEE, 2253 Nordic Ct. NW.
Roches ter MN 55901 .

MADISON WI
APR 4

OAK RIDGE TN
APR 3·4

The Oak Ridge ARC will hold
the fourth annual Oak Ridge
Hamfest on April 3·4. 1982, at
the Civic Center, Oak Ridge TN.
from 9:00 am to 5:00 pm. Aorms.
sian is $3.00 and accompanied
children will be admilled free.
There w ill be an indoor dealer
display, forums. prizes. conces
sions, and an outdoor f lea mar
ket. 'l af k -fn o n 146 .281.88 ,
147.721.12 (backup), and 146.52.
For more information. send an
SASE to ORARC Harntest , Alln:
Jim McNair N4EXG. PO Box 291 ,
Oak Ridge TN 37830.

The Madison Area Repeater
Assoc iation, Inc . (MARA), wil l
hold its tenth an nua l Madison
Swapfest on Sunday. April 4,
1982, at the Dane County Expo
sition center Forum Build ing,
Mad ison WI . Doors will open at

CONNECTORS MADE 'N USA
Ampheool PI-259." " -' .. 79c
PL·259 push·on aceeter shell, 10153.89
PL·259 &. S0-239.." ............. . , 10155.89
Double Ma le Connecto............. 51 .79
PL·258 Double Female Conneclo...... . .. $Ie
1!1 palCt>co.d wlRCA lyp" plugS8achend.. 3151.00
Red...ee< UG-175or 176, ....... __.. 101$1.99
UG·255 IPL·259lo BNCl... 13.50
Elbow 4M3591-. .. 11.79
F59A (TV .ypel.._....... , .. . ... ... lM2.15
UG 21DrU Amphenol Type N Male 'or AG8.._.. IHlO
eNC UG88C1U. male _.. ... 51.25
3/16 ,nCh Mike Plug !Of CoHinselC.......... ....... 11.25

MEMPHIS TN
APR 3

The Memphis Mini-Fest w ill
be held on Saturday, April 3,
1982, from 8:00 a.m. to 5:00 p.m.
at the Pipkin Building in the Mid
South Fairg rounds. Admission
is $1.00. Flea market space is
$5.00 or 2 spaces for $8.00(bring
your own tables and chairs; none
will be furnished). Doors will be
open at 6:00 am for unloading.
There will be a hospitality party
Saturday night at 7:30 p.m. For
further details, contact Clayton
Elam K4 FZJ , Presidenf, Mid
Sou th Amat eur Radi o Assocta
tton, 28 N. Cooper Street. Mem·
phis TN 38 104. or phone
(901)·274 · 44 18 (days) or
(901)--473-6714 (nights).

ROCH ESTER MN
APR 3

The Rochester Amateur Ra
dio Club and the Roch ester Re
peater Society will sponsor the
Rochester Area Ham fest on
Saturday, April 3. 1982, at John
Acams Jumcr High SChool. 1525

Repeater Assoc i at io n , c lo
W2FCW. Box 76, Parvsew Drive,
Annandale NJ 08801 .

POLYETHYLENE DIELECTRIC
RGaX95'/0 shield (black. white or WI1l.....113.951100 11.

~g~~~o~loa:cm~~~~~~~~..~~. ~.I.~..~,I.I.~~:: :=::::
RG11 U96'1o shield, 7~m mil SptlC 25cJ1t.
RG8U 96% ahieid. mil spec 31ctlt.
RG6A1U doubie sh..Id. 1~m , 2Sc/'lt.
RG55A (RG223\ double alIVe. shield, 5O-oIvn.••..••a!icIlt.
RG58 mj, apec. 96 % ahield ._....... . _llctlt.

LOW LOSS FOAM DIELECTRIC
RG6U llO% shoeld , 1k/tt.
RG58U 190% shield 07ctlt.
RG58U 95% shield __..10C11t.
RG59U 100'10 loil shie ld, TV, yP<l:.." 07ctlt.
RG8U 97'1, Shield 11 01 l"q WY. B11lde n 82141 31c1tl.

Lis,ings in m,s column are
provIded free 01 charge on a
sp ace'available bas i s , The
fo llowing in forma tIon should be
included in every announce
ment: sponsor, event. dare ,
time. p lace. city, stale, admis·
sian charge (If any), tee tvres.
ta lk·in frequencies, and the
name 01 whom to contact for
turtner mtorme tton. Announce
ments must be recewea two
monms prior '0 me month in
which 'he eveot takes place.

FlEMINGTON NJ
APR 3

The annual Flemington NJ
Hamfest will be held on Satur
day, April 3, 1982, from 8:30 am
to 3:30 pm at the Hunterdon
Central High Schoo l Field
House, Flemington NJ, located
between New York City and
Philadelphia at the intersection
of Rtes. 202 and 31 , just 10 miles
south 0 1 1·78. Admission is a
$3.00 donat ion. There w ill be a
flea market with a large heated
indoor area, 200 tables, major
manufacturers, and more. Talk
in on 146.52, 147.015,224.1 2, and
224.54. For reservat ions or tur
tner in form atio n, c all (20 1)-
788-4080, or write Cherryvi lle

Connectors-shipping 10% add'l, 51 .50 min imum
FAEE CATALOG

C.. ble - a l>,pp",o S3 00 181 l00!l 52 00 U CI> ..OO I 100 11 coo add 51 .50_ FLA, A.. add 4'" Sal.. Tu

SOCIAL EVENTS

5685 SW 80th. Street Dept RLO Miami, FI. 33143 C.lI (305) 661 ·5534
Come See Us At The Dayton HamV1JntlOl1
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. step up to the best•••

Without doubt LR-l is the repea ter value leader! Compare its
outstanding performance with any repeate r -- then loo k a t
its pr ice. LR-l featu res include ind ividual die-cast shielding
o f receiver and transmi tte r plus a separa tely shielded
o -s tage rece iver p refi lter for pea k performance in
harsh Rf e nvironm en ts • Fro nt panel mete r ing o f
all vital functions . CW iden ti fier • Symmet r ic
hard limi ting for clean natural a u dio • Lo w
power MOS co n tro l logic • Even the

cabinet is incl uded -- just plug in and g o !
The p rice? Onl y $\095 (U S amateur club
net ).

UNKING? The lR· J is also available with
con tro l circuitry for Lin k Tran sceiver
o perat ion. Now lin k repeate r si tes w ith the
f lex ib le cont rol ca pa b il i t y you 've always
wanted .

HIGH rOWER? Our PA-75 power amplifier is the
champion ! Ruggedl y built to give years o f dependable
operanon in continuous duty repeater service .

Mark 3C repeaters and controllers have no
equal in performance. Both units feature
auto patch. reve rse auropatch. autodtal. 13
Morse messages and a total of 39 fu nc-

t ions. Bo t h fea tu re microprocessor con trol
and bo th have been pro v en in the fie ld fro m icy

Alaska to tropical Brazil. A Mark 3C su percont roller
can make any rep eater a super p erformer. The Mark

3CR repeater is in a <lass by itse lf . I t com bines superbly
designed RF ci rcui try In one handsome package. It Is

w ithout doubt the world 's most advanced repea te r !

• SnUSATDAYTON·

CA LL OR WRITE FOR FULL DElAILS

MICRO CONTROL SPECIALTIES
23 Elm Park • Groveland. Massachusetts 0 1834 • Telephone (6 17) 372-3442

...SH vsr 01 Ad . e" ,seTS on PBge lJO
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C IIlC UIT L AYOUl S

TAPE ~A STERS

PC BOAR DS

be held on Friday night , Ap ril 23,
1982, at the Dayton Hamvention
at the Convention Center, Main
and Fifth Streets, Dayton OH .
Admission is free and parking is
available in adjacent city ga
rage. live entertainment , sand
w iches, snacks, and a COD bar
w ill be available. Awards w ill m
elude a new synthesized HT and
a synthesized pocket scanner.
For further information, contact
the Miami Valley FM Assccta
tion, PO Box 263, Dayton OH
45401.

DIXON Il
APR 25

Th e Rock Rive r Amateur
Radio Club will hold the 16th an
nual harntest on Sunday, April
25, 1982, al the lee County 4-H
Club Center, 1 mile east of the
junction of Ates. 52 and 30,
south of Dixon n.. Adva nce
tickets are a $2.00 donation; at
the gate a $2.50 donation will be
asked. Breakfast will be served
from 6:30 am to 9:00 am and
lunch will be served from 9:00
am on. The grand prize is $500

BEMIDJI MN
APR 24

The Bemidj i Amateur Radio
Club wi ll hold a sweetest on Sat
urday. April 24, 1982. starl mg at
9:00 am errne Holiday tnn. High
way 2 west. Bemid j i MN . There
will be door prizes. refresh
ments . and plenl y o f free park
ing, For more in for rna ttcn, con
tact Bill W illi ams W AQABX.
Rte. 1. Bo x 369J·3. Bemrdp MN
56601. or phone (21B}-751·9070.

SPOKANE WA
APR 24

The Inland Empire Amateur
Clu bs will hold the third annual
Inland Empire Swap Fest on
April 24, 1982, beg inning aI9:00
am at th e Spokane Interstate
Fairground s, Broadway and
Havana, Spokane WA. Adm!s.
ston is $1.00 and includes a
special door prize rall ie ticket.
Regular raff le tickets are $.50.
Act ivi ties include commercial
and non-cornmercrar displays,
an auct ion, Vl c raft sales, a
snack bar. a banq uet at Roy's
Chuckwagon, and a flea market .
Tables (4' x 8') are $5.00 per full
table and exhibit space is free.
Talk-in on t46.34I.94 and 146.52.
For reservations for tables, ex
hibit space. anc1for a free RV si te
(w it hout elec trica l hookup).
write Sw a p Fe st , c/o Jan
Thiemann KA7DDV, 78033 E.
Mission, Spokane WA 99206.

DAYTON OH
APR 23

The 13th annual B · A· S · H will

PADUCAH KY
APR18

The Paducah Amateur Radio
Associat ion Ham/Swap Fest
will be held on April 18, 1982,
from 9:00 am to 3:00 pm CST at
the Paducah Jaycee Civic cen
ter. Paducah KY. Admission is
$1 .00 and includes a free table.
There will be net meetings and a
flea market. 'r ar k - tn on
147.661.06. For more info rma
t ion , conta ct Bruce Huyck
WD4BVW, Rte. 8, Ball 431,
Paducah KY 42001, or phone
(502)-444-7725.

SULLIVAN Il
APR 18

The 21st annual Moultrie
Amateur Radio Klub Hamfest
will be held on April 18. 1982. at
the Mou ltrie County 4·H Center
Fa irgrou nd s, Caldwell Road,
located 5 m iles east o f Sullivan
Ilo There will be a heated indoor
flea market and a large, covered,
outdoor flea market. There is no
charge to vendors and space is
on a first co me, f irst served
basis. Talk-In on 146.94 and
146.6551.055. For more ro torme
non. write Ralph zancne
N9CDK, President. MARK. PO
Box 55, l ovington II 61937. or
call (217)·873·5287.

RALEIGH NC
APR 18

The Raleigh Amateur Rad io
Society wi ll hold its 10t h an nual
hamfest on Sunday, April 18.
1982, from 8:00 am to 4:00 pm at
the Crabtree Valley Shopping
Center parking area , Raleigh
NC. Admission is $4,00; there
will be a table charge lor ex·
hibitcrs and flea market ots
plays. First pr ize is a choice o f a
Kenwood TS-830S transceiver or
an Icom IC251A rnu tu-mode 2m
transceiver w ith a Mirage B108
eo-wen amplifier. A hospitality
room and party will be held the
preceding evening from 7:00 pm
to 10:00 pm. Talk-in on 146.04/
146.64 and 146.281146.88 both
days. For more informat ion ,
please con tac t Ken Boggs
KB4RV, 8704 Cliff Top Ct ., Ra·
leigh NC 27612, o r phone (919}
782·8646.

free short cou rses. For further
information write TCF-82, Tren
ton State College, Hillwood
Lakes CN550, Trenton NJ 08625,
or call (609)·771-2487.

TRENTON NJ
APR 17·18

The 7th Tren ton Computer
Festiva l will be held on Saturday
and Sunday, April 17·1 8, 1982,
from 10:00 am to 5:00 pm at
Trenton State College, Trenton
NJ. Admission for all act ivit ies
IS $5.00. Student admission is
$3.00. Features will i ncl ude
co mmerc ial exhibits, an erec
troni cs flea market , many tech
nica l sessions. and . on Sunday.

JACKSON MS
APR 17·1 8

The Jackson Amateur Rad io
C lu b w ill hos t the ARRl
Missi ssippi State Convention on
April 17·18, 1982, at the Ray
mond Road Nat iona l Guard Ar
mory, Jack son MS. Admission is
free. Hours are noon to 5:00 pm
on Saturday and 8:00 am to 2:00
pm on Sunday. Activities m
etude forum s, net and special
act ivity group meetings. dealer
exhibits, prizes. and flea market.
Swap tables are $5.00 each day.
Special rates are available at the
Ho liday Inn Southwest if you
speci fy that you are allending
the Jackson hamfest . There will
be a hospita lity room at the
botet Saturday night and food
will be available at the hamfest
both days. Talk-m on 146.16/.76,
146.52. and 3987.5. For swap
table reservations or further in
formation, contact Don Elder
KC5VD. 2806 N. Mill Street,
Jackson MS 39216. or phone
(601~362-C336 .

Junction CO. Admission is free
and swap tables are $5.00. Fea·
tures w ill include an auction,
door prizes , and refreshments.
Talk-in on .22/.82. For further in
formation, send an SASE to Dale
Ellis K[)QM, 588 Starlight Street ,
Grand Junction C081501, or call
(303H 34·5981.

11120 E 46TH AVE . SPO"' AN F WA 99106 509.922 .7852

GRANO JUNCTION CO
APR 17

The Grand Mesa Repeat er S0
ciety will hold the th ird annual
Western Slope s weetest on Sat
urday, April 17, 1982, from 10:00
am to 4:00 pm at the Plumbers
and Ste amf itters Union Hall,
2384 Highways 6 anr1 50. Grand

WEllESLEY MA
APR 17

The Wellesley Amateur Radio
Society will conduc t its annual
auct ion on Saturday, Apri l 17.
1982. at the Wellesley High
SChool cafeteria. Rice Street.
Wellesley MA Doors open at
10:00 am. Talk.in on .63/.03.
.04' .64. and .52. For further in
fo rmation, cont act Kevin P. Ker
lyWA1YHV, 7lawnwood Place.
Charlest own MA 02129.

CUSTOM PRINTED CIRCUIT DESIGN

««. CUSTOM CIRCUIT DESIGN
DAVF STOFl W D 6 0 X X

Armory. Somersworth NH . The
entrance fee is $1 .00 per person
and the t icket counts toward
door orues. There will be an
trcoe rad ios and computers on
display. hourly door prizes. and
a grand ratne for a Rad io Shack
color co mputer as well as oth er
prizes. Free park ing. Food and
refreshments w i ll available.
For advance reservations and
further information, call Dick
Sedgewick N1EX at (603~742·

3703, o r wr ite Great Bay Radio
Associat ion. Hte . 16, Dover NH
03820.

SCHERERVi l l E IN
APR 17

The lake County Amateur
Radio Club will hold its 29th an
nual Herb S. Brier Memoria l
Banquet on April 17, 1982, at The
Ember 's Steak Hou se, 1112
Route 41, Sch erervil le IN .
Ticket s are $8.50 and can be ob
ta ined by wr iting to PO Ball
1909. Gary IN 46409. No t ick ets
will be sold at the door.

QUOTES 0 ," IH QU ES l
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(213) 447-4565

P.C. ELECTRONICS 2522 Pmon Lono,
Tom W80AG Ml rylnn Wllevss Arcadia, California 91006

· '0 Walts Output
· Standard Frequencies Available
• Broadcast Standard Sound
"Hlgh·resolutlon & color video
'Regulated AC Supply Built In
"Tuneable Downconverter & Preamp

...- - --._- -II. '!I .!

'ii5. i5~ "

TC-l

FAST:
(pj) '=SCAN ($399)

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

For t l105S who wan! to see the ATV Bct lon
t>erO' ll l hey commit to II complete stetlon,
lhe TVC~ 1$ 'or you. Gree t for publi c ler' •
viCI! setup. , demos. and "elUng II buddy ~

in' e rest"'. Jusl a<kla" a"'ennl and. TV k';,,·_'

M l lu.....,tOCH 2.3. 0< . and plull in.o 117 TVC-4
¥OIlS • .c . 589.00

TVC·4L ext,. low-no;s8 version... "05 deli 'l8,fH1 in USA
HOMEBREWERS, ASK FOR OUR BAStC FOU A.MOOULE PACKAGE

CALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS. sl lIt;on sel·
up dillll' lIms, and optional eeces ee nes which include antennas . moll ulal O" .
delecto rs. tes l Ile neralo rs . cameras. etc . WE ARE A FULL·L1NE SUPPLIE R OF
ALL YOUR ATV NEEDS_
TERMS; VISA Of M ASTER CARD by le lepl>ol.. Of ""';~ Of Cf'oedo, Of ITI()tI8y or<ler by
mail, AHprices ~e de!~1d in USA_Allow tll r.. ..........It... orOoIr lor de!i...-y

Connect to the antenna term inals of 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.

A TV DOWNCONVERTER

NEW
MORSEMATICTM
MM-2KEYER
THE MORSEMATIC KEYER BY
AEA HAS BEEN PROCLAIMED
BEST OF ALL PADDLE KEYERS
ON THE MARKET

Radios Unlimited
1760 Easton Avenue

Somerset. N.J. 08873
(201) 469-4599 ~ roe

NEW ... $139.95

Now you can got all the features of the wond's first and still best mlcrocompUterizect
keyer at a 30% rltductlon in price. The new model MM·2 has .11 the outstanding
IMlures 01 the MM·' predecessor such as dual microcomputers with copywrinen
software. 500 character soft-partitioned - memory with editing, ••elusive beacon
mode. exclusive automatic speed increase trIIlner mode. and ••dustve eutomatic..
seri,l numbergoneretOf.ln addition, the MM-2 comescomp~tewith CMOS memOl ,
and provisions tor Inlernal memory keep enve battery. The MM·2 opel.... from
extemal12 VOC .Iapproximalely 350 Ma.

ACCeSSORIES:
Model AC·l 600 Me 12 VDC Well Adaptor $14.95
Model ME·2 Memory Expansion (2000 Total Morse Characters) $39,95

If you have ~itated buying the besl t)oeause of price, you need 10 _ nojpl~.

lhe best " now BYailabie in In Improved!~ It I priee you CIf1 a~.

PRICES AND SPECIFICATjONS YBJ~C C G U

cau or visit

~~ M

117C_lCl

. ~ "
$ ~I .'')

Ale ..
' So • •

".. "
1 '3 ~

Ul. "' _",,~

Ul.,"_ ""~
$ .gl'!>
" 7l1!i
=~

c In••'..", . ·..,
...p~ , 0 ' ~9
v. .. Goo,,".

W2.U ' ,
U'" ,.». 000 '~'v ' 0
81'" "00110 ,...~ ' 0
81W J 1"S or J l'e COP • ..teft
a&W !583COP . ...IC..
a&W !rIIl_.,..ilch
ROTORS
CO! , IW'S Tt R
COE .
COt CO '~

COEUn

1M2 CALLIlOOKS
us __
O~ _._

~.~

....... P'oo..,,,. ...,'" 0IIlId SIV lI!i"',n.I'I'oOucIi CA VlltllCa! $ !56 00
lIun..-nut I1 FtV $1(14_00
Bull.,,,,,l 2001CV I 21_~

l1 u'l ~r ' Hy Olin . , . .. , .. , , . . . ., tall Or "" II, lor
bog dlocounl P"~

Lacue Likes You ...
and you'll like Lacue

WIRE AN D CAeLE
fIG ·1' ) · _ _ __._..__ .• ,, 1I.'"
RO ·lliU '0''' .~"" I~" " " ." " 23 1C1t!
RG IX ' 0 ~"" .n,••O " " ".. _ ,' . '"
.... !olICIU " . _ -... ,, " ""
"G " ...., _"---- -- -. -- ...._ .. _,,,, _ _ .. '..
lOG " ,~•
•~_,__ ,OO" ._ _ _ - 1'02!l
.c-..,... .......e- _ ' !IvII
" G. S"._e:-~ .. _ ,"""" _ _ -" '"
' I G. _e:-_~ .. _...... '....
,.0. _e:-.._~t1 ...... , ...... Wtl
• G. Sol.. . '. ...·.v.. ,'I) " ""''''0'0'' ".. Ie'"
ANTENNA ACCESSORIES

Proces 1U1>1~1 to Ch."~ " ,' l'IOul llOI oc,
11.....1 "'OIl - $.tl .000 ... _ t PM T.... .. Fit .••• gp,,"

Ts..p....... il '" SJ6.MOO

LAU'E COM.'ot\J!"rolCA110·\iS EUrIRO~lQj
un \,~§Dwl

Jot Alto. ,. . PA~
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HAM HELP

cash and the second prize is
S200cash. You need not be pres
ent to win these, but you must
be present to win the hourly
door prizes. Talk·in on 146.52.
For advance t ickets, write Ed
Webb WD9CJ B, 618 Orchard,
Dillon Il61021.

BRAINTREE MA
APR25

The South Shore Amateur Ra
dlo Club of Braintree MA will

Our c lub is in dire need o f a
service manual for a Johnson
Thunderbo lt l inear ampl if ier,
cata log # 240-353.

Ronald Daly WB'ZNI
Hot Springs

Amateur Radio Club
BOil 385

Hot Springs SO 57747

I need schematics for the
2-met er Edgec omm mobile
radios 25A and 3OOOA. I will pay
copy costs and postage.

Rudolph Fallang KA7DTA
717B SE 6th

College Place WA 99324

I am looking for a DG·5 digital
di sp lay and a DS·1A ee-oc con
verter for a Kenwood TS-520S.
Please state co ndit ion and
price, including shipping.

John P. Iorio WD4MWH
5228 longview Dr.

New Port Richey Fl 33552

I am looking lor a Vocaline
AT·30 420·MHz tran sce iver.
These units are very o ld, but I am
sure that one can be found .

Allen Harris
3047 Worden St.

Muskegon MI 49441

I am in need of a source lor
stainless spring rod In pieces
that are f ive feet long and no
more than 1/8" in d iameter.
Tapered replacement CB whips
are not Quite long enough.

Stan Hockm an KA4DSK
638 Flager Blvd_

l ake Part!. Fl 33403

Does anyone have issues of
" Ham News," published by G.E.
lor at least sill years (1948-1954)
or "Ham Tips" published by
RCA in the early 195Os? I will
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hold an indoor f lea market on
Sunday, April 25, 1982,at the Vik
ing Club, 410 Ou incy Avenue,
Braintree MA from 11:00 am to
4:00 pm. An entrance lee o f
$1 .00 wi ll include one chance for
the door pr izes. Add itio nal
chances are 3 for $1 .00. Plenty
of parking will be available. The
Viking Club will be open for ven
dors at 10:00 am. Elqht -foot ta
bles will be avail able for $8.00
each and may be reserved in ad·

copy your orig inals or pay for
duplication .

I am also in need of a Knight
T·60 t ransmit ter and a Star
Roamer R-55 rece iver in any con
dition .

John C. White WB6BlV
560 North Indiana

Porterville CA 93257

An amateur in the Ivory Coas t
is lookin g for a RTTY program
and interf ace to use with the
Atari BOO computer. Can anyone
help me to help him?

Fred Trick, Sr. KB9UB
Zetfred Company

PO Box 265
North Manchester IN 46962

Wanted : Robot Model 70
SSTV monitor, regardless 0 1
condition.

Dante Ventrlere KA4JRE
17831 NW 81 Ave.
Hia leah Fl 33015

Wanted : amateur radio a Sl
cards pr ior to 1930 for old-time
display.

Dave Noon VE31AE
19 Honeysuckle Cr.

london, Ontario
Canada N5Y 4P3

I need a schematic and
operating manual for a Knight
KG-2100 de osc illoscope.

Joe Bische KA4HAG
3412 29th St. W.

Bradenton Fl 33505

I am looking for a 5AHP7A
CRT or the address of a dealer
that carries them.

Wayne Robotham
40 Thyra Ave.

Toronto M4G 5G5
Ontario, Canada

vance by sending a check pay
able to the South Shore Arne
teur Radio Club to Ed Doherty
W1 MPT, 236 Wildwood Avenue,
Braintree MA 02184. For further
i n f o r m ation , c all Ed at
(6 1 7r84~10 or (6 1~31

(evenings).

lYNNFielD MA
MAY 1

The Ouannapowitt Radio
Assoc iation (ORA) will hold an

I need a system l o connecl my
home wil h a telephone apprcxl
mately Iwo miles away. Does
anyone know of wireless un it s
that will cover that range?

Alfonso Gallegos
Casilla ' 31 50

Quito, Ecuador

I would like to hear from
anyone who has modified an
Aida 103 transceiver. I am par
ticularly Interested In adding a
digital readout and 10 meters.

J. l. Navarrete WB6MHN
1903 Santa Ysabela

Rowland Heights CA 91748

Purp le Heart , a nationa l
amateur rad io chapter and net
of combat wounded veterans, is
being formed to affi liate wilh
the Military Order of the Purple
Heart , Inc. Eligible vete rans are
invited to write lor information
and application.

Clem Harris KC5MM
6110 Pecan Trail Or,

San Antonio TX 78249
(512)-699·1420

I need complete information
on how to make a frequency
converter in order to have an
SB620 Scanalyzer set at an fn
put of 455 kHz show a display
from a Drake TR4CW'sg.MHz i-f .

In order to prevent possible
overload, could a very small
sample be taken from the i-f and
put th rough an amplif ier before
coupling to the SB620?

Albertls G_long KC9JY
620 N. 3rd

Boonville IN 47601

I am trying to complete con
struction o f the add-on capac
itance meier described in the
February, 1981 , issue of 73. I
would appreciate hearing trom
anyone who has had success
with this project.

Tom Reel WB8UDQ
5071 Tahquamenon

Flushing MI 48433

indoor/outdoor hamfest on Sat
urday, May 1, 1982, from 9:00 am
to 4:00 pm at South Hall Ftre Sta
lion, corner 01 Salem and Surn
mer Streets, l ynnf ield MA. Ad
m ission is $1 .00 at the door.
Reserved tables are $5.00; at the
hamtest , $7.00. Food will be
available. Talk-m on 146.19/.79
or .52. For add itional details,
write Dave Meldrum KA1M1, 28
Cedar lane, North Andover MA
01845.

I would like to get a complete
history lor the Hammarlund
HO-200receiver. I am looking for
the years it was made, modtttca
tions, and any speciatized ser
vice manual as opposed 10 the
regu lar operational manual. I
will pay for copying and postage
or copy and return your orig inal.

D'a rey Brownrigg
Chelsea, Quebec
Canada JOX 1NO

I am returning home from Ger
many to the Rome/Cartersville,
Georgia, area. Any job informa
non fo r a Fir st C lass ae
diotelephone and amateur Extra
class licensee commencing In
August would be most ap
preciated.

B. G. Echols, Jr.
WA2NYRl0A2EJ

University 01 Maryland
Jaeger Kas., Bldg. 26

APO New Yort NY 091 62

I wou ld like to get a Novice
li cense. Are there any nearby
hams that could help me on my
days oil? An hou r every other
weekend would be a great help.

Robert Good
Box 86

Overbrook KS 66524
(913)-665-7483

I need a service manual and
sc hem atic diagram for a
Motorola T41GGV series "Twin
V" transceiver . I will pay
reasonable copying costs or
copy and return.

Jeffrey Miller WD4SMA
211 2 Natahoa Court

Falls Church VA 22043

I am looking for manual s and
sp eci fic a tion shee t s for
Hetncratters SX101 and SX42
rece ivers. I will bu y yo ur
originals or pay for copying.

Bob Allie
736 Pine 51.

Central Falls RI 02863



SAVE $30
IC·2AT Synthesized 2m FMHand·held
wll hburlt.m T/T pad.800 channels In 5
KHz steps 144·147 995 Sl'Iected by
thumb wheels & · 5 KHz upshrtt $"Mtch:
! 600 KHz eesers 'tMh BP·3 250 rna
noc.d pack output IS 15 lOWOf 1S.
HIGH OpbonaljllCkS lOf Iar~ cajllC'
ItyOf h'iher powef,Sull(lhed with 250
rna . lIlCad pack. wa_ Cllalger. Ilellblt
antenna. be!I chp. stra p. earphone and
~ug$ MOOeIIC·2A does not havt' bul!t·
In TITpad 6.6"h' 2 6"w' 14·d. l ib

Re~u lar SPECIAL'
IC·2AT HTw/TIP. mead &chgl •.•. $269.50 1239.50
IC·2A 2m HTw/nicad & wali chgr... S239 50 214.50
ML-I 2311Ow- 2m mobile Imear ... •. •. 8900 19.95
IC·]AI 220 HTiTIP. lIlCad &chgl .... 29995 2ti9.9S
IC·]A 220 HTincad l cllargel .. •.• •. 26995 2-49,95
IC·4AI 440 HTlTIP. lIlCad &chgr 299 95 269.95
IC·4A 440 HTll"IICad &cllarger 269 95 249.95
BC·2SU Enra wall charger 12.50
BC·3D Drop-n chMger lor BP·2.3 & 5 .•... .. . .. . 69.00
BP-2" 450 rna. 72>1 ncad pk, 11'1 output. 39.50
SP·3 Eltra 250 rna mead pk, 1.5Woutput .•..•. 29.50
Bp·. Alkali ne battery case .. .. ... ....•.. ..•..•.••. 12.50
BP·S" 450 rna. 108v meed pk. 2.31'1 ootput 49.SO
Cp·I Clg lighler plug &cord IB p·J) 9.50
OC· ) DC opera tion module 17:S0
HM·9 Speaker/miclophone ].4.SO
Luthe r case (specify ladIO) J4.95
fA ·2 fleXible antenna for 2A. 2AT IBNC) IO.00
3A-TIN TT pad fl)f 2,1.. 3,1.. 4,1. •••• ••• .••••.•... . 39,50

*BC-30 requueu to charge BP·2 & BP·5
IC·202S 2 meter portable SSB Transceiver, 31'1 PEP
output. Uses regular "C" cells. optional Nrcad pack &
charger or IC· 3PS ACsupply/speaker, With hand me.
whip an tenna and slnp (Reg S279).. . .. NOW $2.9.95

IC·20l 2m. lOw ampilReg S98) ••. •NOW 8'-95
IC·402 432 MhZ portable SSB Transcelvt'l features
same as IC·202S above (Reg $3891 .••••NOW S3U 95

1C-30l lOw. 432 amp /fIeg. SI05I•••• NOW 90495
IC-S02A 6m SS8 port (Reg. S239) .•••• NOW 214.95
IC·3PE 3,1. ps /speakel (Reg S95) NOW 89.95
IC·3PS es/spkr. ports. (Reg $95) ~OW 89.95
SP4 Remote speaker ror portables 2.,95
Acl'l " " ";{' ';:
HM·J Delule mobile microphone Sl7.50
HM-S 30r 4 pm Notse canx mcrophore •.•• .••.• ].4.50
HM-7 Spin ampllhed hand mICrophone ••.••.•• .. 29.00
HM -8 8 pin Til mICrophone ••• .••.•••••..... .. ... 49.50
HM-IO Scanrllng m1Crop/1Or1e (lC·7~ ]9,50
SM-2 4pm electret desk fI'lICrophone .••• •.••.•••• 39,00
SM·5 8, pin electret desk mlCroptlone ]9,00
HP·l Headpl\ones ].4,50

New AES Branch Store: Clearwater, Fl
1898 Drew St.. Phone (813) 461 -4267

E· X·P· A·N·D·E·D WATS PHONE HOURS
Our M,lwaukee Headquarters wi ll answer the
Nancnwice WATS line 1·800--SSS.c.11 unti l e
pm (MIlwaukee tlmel Monday thru Th ursday

HOURS: Moo . rue. Wed & Fn 9-5:30: Ihurs 9-S; Sat 9-3
Il ~, \ ..~~, & 0.·.-.. ...... ",ot.... "'" """" '1>u",/~• .........rlJf>1

IC·7]O Solid-state 80-10m (WARC) HF tunscewer
200w PEP mp ut. 2 VF Os. 81reQ memory IFshrft Wit h
PBT optronal UP/ ON tunrng with optIOnal rruc. 9',"w "
3...· h " IO'il ·d. 10 lbs. (Reg $829) . . . . . NOW $699,95
fL·3Q ssehlter {passband tunmg! •••• ••• ••••• 59.50
fL·« 455 KHz SSB filter (Reg. $159l •• NOW 1".95
fL·. 5 500 Hz CWlilter•••• . .....••.•••. . . . .. .. 59,SO
El·19S Mar kel umt . 39,00
H -202 LOAInterlace: 730I2KL/ AH·I •. .•••••• 27.50
El-203 150 Hz CWaudIO hller •.••••.•••• . . . .• 39.00
El·20S tu nsvener SWitching umt •.•.• . . . . . . .. 29.00
HM · IO SCanning microphone .•. •.. •.. . .. . . . . . J9.SO

IC·25IA Microprocessor control~d 2 meter Al I·mode
t raoscewer lor 1438·1481999 Mhz 7di git display, 10
watts, 3 memories. memo scan & programmable band
sun 600 KHz offsets, vaneble spirts With two bUllt·m
vm 's, 11 8vdc or 117vac. w/ampl hand rmc 4'''· h
9', ·w " 10"'"d. Il lbs lReg. $749) .. •. .. ~OW S59H 5

IC·.SlA UHF All Mode Transceiver lor OSCAR mode B
or J &Slmple l for 4)0·440 Of 44().450 MHz Features
SImi la r to the IC·25IAjReg. $899) .•••..• NOW $76995
IC·AGI UHf Preamphher (Reg. S89)•..• NOW S19.95

IC·2KL 160·15m (WARe} solld ·sta te Imear 500 warts
cutout. W,th At supply tReg S17951•• NOW SI39S.00

IC·22U 8ooch . 144-147995 MHz. 1/10watts.thumb·
wheel heQuenq selecllOn 6, "w - 2',w • 8't "d, 3~
Ibs MiC . mt & cOfd (Reg $299)••• •• • NOW $269.95

fl ·199 Remote heQuency seleetol••••••••• 35.00

IC·290A All Mode 2m mobile, 1418-148199 Mhz,
1/101'1 RIT. prog offsets. 5me mo 2 VFOs. zscan srs ..
SSB SQ, pnonty ch.. adetone. blanker , T/ T true.
6'."w• h·h - 8,,"d (Reg S549) ••••• '-lOW$479.95

IC·. 90A (.'i., w~) All mode 432 MHz mobile . 430
439995 MHz, l Ow. scan mlc (March) •••• •• ••• TSA

IC- 2S'" Compact 25w 2 meter ug 5 memorIeS 2 VFOs.
pnOl"lty channel. 2 scanning systems. automatIC scan
resume. prOVISIon IOf memor ~ backup \'11t h TIT me
2"11 ' 5u,'w " i d tReg S349) ••••.... .. . NOW S309.9S

IC·120A Digital HF t ra nsceiver. 9 HF Ham bands.
recenes I to 30 Mhz. 1001'1 output. cant. LED readout. 2
VFO 's. AM. CW, SSB & RTTV!i1 ters PBT. RIT. VOX. semi
break-in. blanker & processor 135~120A H ·h ·
9Vw -12''1"d. 17 1bs, (Reg $1349). . . ~OW $1149.00
fL·32 500Hz CW fut er .•..•••••• .••••.••••.••• 59.SO
fL· ].4 52KHz AM filter ••.•.••••.••••••.••••.• •9.SO
tk n ' w )r;t,> for 710/730
PS· 15 I>owel supply (Reg $1491••... . NOW $134,95
PS-20 20,1. powel supply (Reg. $229) .. NOW 199.95

Adaptor ubiI" PS-20 to 7201730 10 00
Cf.I Cooling tan . PS·15120 45.00
EX·144 Adaptor lor CF·l on PS·15 6,50

MMS Mobile mount 19,5O
Phone patch . speoly radro (Reg, 139) .. NOW 129.95
SP·3 Base stallon speaker•..•.•.••.•.••••.•.•. • 9.SO
SM·5 Electret desk rneroptene .••••• .....•.•. 39.00
AHI Mobile ant /tuner (Reg $289)•. .• HOW 259.95
,1.1 ·100 IllOw auto tuner {Reg, $349) .•• HOW 314,95
,1.1 ·500 500w auto tuner {Reg $449) ... NOW 399.95
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( US MODEL 15-160MTRSl
Drake L·7
2kW linnr Amplilier
10m-160m ~ov",age 2kW PEP . t ew CWo
RTTY. SSTV operalion _ ~II mode" lull
ra tM inpu t , cont inuou, duty cycle, Acwrale
built·in , I waltmete, . w ith lorword lreverw
read ing>. i, swit~h ",Iecte<:!. By·pa" , ..l'Ich .
ing for wa ight Ih rough. low power ope,a ·
t ion without h.v ing to turn oil amplitier .
BandP<'>' tuned input ci,cui"y for low d ;, .
tQ't1on and 50 Ohm ,nput impt<l.nC<',
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ELECTRONICS
61 Lowell Rd ., Hudson, N.H. 03051

9-6 Daily (603) 883-5005 12-5 Sunday

LOWE R and LOWE R prices I Than what our CIItalog is bringing you
this month . There have been numE!l"OIJ5 Pl"ice reductions throughout.
Our goal is to bring you the BEST PRODUCTS at the lowest possibl
prices. Our large inventory and the monay saved by lJ5ing such otiny
print are two of the reasons we can do this. Another is our nllW
highly efficient MAIL ORDER HEADQUARTERS in HUDSON,NH.
Most orders are shipped the same day they are received ILoc:ated just
130 min utes from Rtl 128 in BOSTON via RTE 3 and only 45 minutes
,fro m LOGAN AIRPORT we're convlnient to all of New England. YoU!
ldo n' t have to be a Yankee to save money either. our phone service is
second to none. NO SALES TAX in New Hampshirl is another way
'W I save you money I Tutb is OPEN SEVEN DAYS A WEEK, our
showroom hours are 9-6 Daily and 12·5 on Sunday. For the many
who have asked a LARGE TYPE CATALOG is now available for $1.
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LB-VHF-UHF REPEATERS SOON TO BE FCC TYPE ACCEPTED
AMATEUR DISCOUNTS AVAILABLE

SUPERIOR RECEIVER A ND TRAN SMITTER SPECIFICAllY DESIGN ED FOR REPEATER SERVICE.

ADJUSTABLE TRANSMI TTER POW ER , FROM 1 TO 25 W ATTS MINIMUM OU TPUT WITH EXTREMELY COOL
OPERATION . - AUTOMATIC BATTER Y BACK UP SYSTEM CA PABILI TY WITH BATTERY CHARGING AN D REVERSE
POLARITY PROTECTION . - NOW WITH A FULL COMPLIMENT OF INDICATORS AND STATUS LIG HTS. - 100% DUTY
CYCLE - A 0 V A Ne E 0 REPEATER SQUELC H SYSTEM NO CHOPPING, POPPING. OR ANNOYING REPEATER KEY
UPS DURING LIGHTNING STORMS. - DIE CAST ALUMINUM R.F . ENCLOSURES - SMALL SIZE 5 1/. X 19 x 13" 
HIGH QUALITY LONG LIFE DESIGN .

I ; , , , r,

e
_. " .' - ._..- ,-,

" ,. --.-L. "• • •--, _.
"'.... ~..-- "" - 0<.. ... _--- _.- ,. - '- _._..

~ ~ '"' • - ~•• ,. • • • •- c 'o' - _..

Hi Pro

HI PRO TRAN SMITTER
DESIG NED FOR REPE"TER
SERVIC E WITH EllCELLENT

"UDIO, ST" BILlT Y,
H"RMO NIC REJECTION ,

AN D LOW
SIDEBA ND NOISE

ADJUSTABLE
POWER

OUTPUT 
UP T0 5WATTS

FROM THE
EXCITER BOAR D

COOL OPERA TION

HI PRO RECEIVER
THIS RECE IVER IS THE
HEART OF THE REPEATER
AN D BOAS TS SUPER IOR
SOUELCH ACTION NEE DED
FOR THIS TYPE OF
SERVICE, EXCelLENT
SENSITIVITY , STABILITY
AND SELECTIVITY

USE THIS RECEIVER
TO REPLACE THAT
TROUBLESOME RECEIVER
IN YOUR PRESE NT
REPEATER

S MAll S IZE
3 7/8 X 6 118"

THIS EXCITER IS USED TO DRIVE THE HI PRO 25 WA TT
POWER AMPLIFIER AN D IS AVAILABLE "' IT OR
ASSEMBLED

WRITE FOR COMPLETE SPECIFIC ATIONS ON OUR FULL
LINE OF ACCESSORIES AN D LOWER COST
REPEATERS

MAGGIORE ELECTRONIC LAB. 590 SNYDER AVE.
WEST CHESTER. PA. 19380

PHONE 215-436-6051

1 ST ANNIVERSARY PLUS SPECIAL SALE

RADIO ACTIVITY
531 WEST COLLINS DRIVE
CASPER, WYOMING 82601

MOBILE OX PACKAGE
KENWOOD TR7850 DTMF 40 WAn 15 MEMORY

PLUS OAIWA OA200 ANTENNA 718 WAVE 5 2 dB GAIN

YAESU FT208R (2 METER) OR FT708R(70 e M) HT
16 OTMF 10 MEMORY NICAO BATTERY PLUS LEATHER CASE

ICOM 5510(6 METEA) WITH PS20 ACSUPPLY
PLUS EX106 FM OPTION

YAESU FT107M (160-10M)WITH OMS
PLUS FP1 07E POWER SUPPLY AND SP 107 SPEAKER

90 73Magazine . April , 1982

$44 9 . PPO

$359 . PPD

$92 8 . PPO

$1 149 . PPD

ORDER FROM THIS
AD, CHEC'" ACCEPTED
UPON CLEARA NCE

LARRY WB1UJY AND
WillY DEAN ....315



N . AMERICA
ALL OTHERS

Stale---Zip

$28 IUS)
$40 IUS)

o Payment enclosed $~ _

o VISA O MC

Card no. Exp. date, _

Signat~~"~========Name

Address
CHy

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

e :~ ~. iii i i i ii ...:-- ---

52 W KS.

Name _

Cit y St. Zip__

Address _

• RFA PRE·AMP - provides AF switched , br oadband (5-200
MH z) Pre-Amp for improved receiving sensitivity. $64.95

• CODECALL - adds 4096 selective tones for call facilities to
any FM , AM or SSB transceiver. $64.95

• DF·1 DIRECTION FINDER for any FM t ransce iver. 16 LED
compass point readout (32 ots interpolated) $379.95

ASP -
RF SPEECH
PROCESSOR

PLUS THREE EXCITING NEW PRODUCTS:

SEE THESE PRODUCTS IN ACTION. VISIT
OUR BOOTH AT THE DAYTON HAMVENTION.

Ins tal ls in MIC
li ne. RF clipping
with speech shaping from 0 to 30 db in 6 db
steps. Frequency response 400·3400 Hz :!: 3
dbs. To tal harmonic distortion at 1 KHz, at 30
db clip level - 1/2%. Accepts Hi or Lo im
pedence MICs.

TH E WEEKLY OX N EWSLETT ER FOR ALL AMATEURS

DxrED~IO INTE,RNATIONAL
a4fahinq 'jYX/uJiliol1, 01 d?~,Jil,/

DOUBLE BAZOOKA
COAXIAL ANTENNA

DXI . 999 WILDWOOD RD.• WAYCROSS. GA . 31501

• Injection Molded Plastic F itti ngs for St reng th,
Durab ili ty and w eetber-proottnc.

• Broad Banded Low VSW R
• No Tuner or Balun Required
• Feed Wi th Any Length 50 Ohm Coax
• Power Hand ling Capacity - Two Kw
• Not A Kit . Ready For Use - Made in USA
• Steel everetts For Installation and SO-239

Fitting Are Mo lded Into An tenna
80 or 40 Meter. , .49.95 ea. I
20,15, or 10 Meter. .44,95 ea.

,_ (lOWBIl I:aill eyeteme .. :
.-U,; west ~O~""~~':SjI 291 .... 96 =

CeCo

MONTHLY SPECIALS
),4002 $85.00 68338 . , 8.15
3·SOOZ 85.00 7360 9.15
4-400A , . . . . .. . .. • 80.00 7735A , , . , . 29.50
4CX250B , . •. .... . SO.OO 8122 . _, . , . . . . ,. ,1&.50
5728 . , , 36.50 81MS ' 10.95
811A . .. . . 12.00 8813 , . _. 115.00
813 45.00 8874 , .. , , 175.00
61. 66 ., . . _. _6.50 6677(3CX1 500Aj . . • 50.00
6360, , ,•.95 6906 10.50

E.F. JOH NSO N Sock.11 F,Of 3-SOOZ & .·.w<lA @ $9.95

LARGEST E1MAC DISTRIBUTOR- CALL
BRAND NEW..• • FACTORY GUARANTEED
TOP BRAND Popular Receiving Tube Types

FACTORY BOXED 75180% OFF LIST
FR EE LIST Available

Includes full line of RF Power Transistors.
Minimum Order $25.

Allow $3.00 Minimum for UPS Charges
40 watt RF power transistor 2N8084·$13.50

Linear RF transistors in stock.
Write or phone lor free catalog.

TUBES- BOUGHT.SOLD AND TRADED
Prlmlum Prlcn Plld l or EIMAC TUBES

0-70 CODE
TUTOR
Tea c he s mor se
code. Programmed
for random letters
a nd n u m ber s .
Sends random 5 character groups between
6·37 wpm with adjustable character spacing
from normal 10 3 seconds .

FL-2 MULTI-MODE
AUDIO FILTER
Installs in speaker
li ne . Prov ides
independently ad
justable to-Pass
and Hi-Pass cuto ff
frequencies between 200·3500 Hz in CW mode.
Shape factor apx . 1.4:1 on a 5:50 db scale.
Peak/notch mode provides up 10 45 db action.

Your Ham Tub~
Headquarters.

I . " ,

... See L,sr 01 AdvertISers on r;age 130 73 Magazine· April , 1982 91



AG L ELECTRONICS
13929 N. Centr.l EKpwy
Sui te 41 9
Dallas. TX 75243
(2141699·1081

AMATEUR ELECTRONIC
SUPPLY

621 Commonwea lth Ave.
Or lando. FL 32803
(305) 894·3238

AMATEUR ELECTRONIC
SUPPLY

1898 Drew Sl reet
Clearwa tlf, FL 33515
(813) 461 ·4267

AMATEUR RADIO CENTER
2805 N.E. 2nd A.e.
Mi. mi. Fl 33137
lJ05157).8383

BR ITT'S TWO·WAY RADIO
2508 N. Al lant . Rd,
Belmont Hili,
Shoppi ng Cenler
Smyrna. GA 30080
(404) 432·8006

GISMO COMMUNICATIONS
1039 Lath.m Dri.e
Rock Hill. SC 29730
(803) 366-7157

KRYDER ELECTRONICS
5826 NW SOth SIIMt
Okl.nom• • OK 73122
(405) 789-U51

MADISON ELECTRONICS
1508 McKinney Ave.
Houst on, TX 17010
(713) 658.(1258

N & G DISTRIBUTING CORP.
7201 N.W. 12th Street
Miami. FL 33 126
(30S) 592·9685

SOUTHERN UNITED STA TE S:

ACK RADIO SUPPLY COMPANY
3101 4th Ave. South
Birmingh.m. AL 35233
(205) 322.(1588

EASTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY

289«1 Euclid A"l.
Wlcklifle, OH 44092
(2161 585-1388

ELECTRONICS INTER·
NATIONAL SERVICE CORP.

11J05 Elkin Streel
Whealon, MD 20902
(301)~6-1088

MIDWEST UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY

4828 W. Fond du Lac Ave.
Milwaukee, WI S3216
(414) 442·4200

DIAUA AMATEUR RADIO
SU PPLY

212 · 48lh Sireet
R.pld Ci ty, SO 51101
(60S) 343·6121

ERICKSON COMMUNICATIONS
5458 N. Mllw.ukee A.,.nue
ChlClgo, IL 60630
(312) 631·5181

HAM RADIO CENTER
8340-42 Olive Blvd.
SI. Louis, MO 63132
(314) 993·6060

THE HAM SHACK
808 N. Main St.
Evan,vill" IN 41111
(812) 422.(1231

KRYDER £LEC.
Georgetown N. Shopping Clr.
2810 M, plecrest Rd.
Ft. W, yne. IN 46815
(219) 485-9193

UNIVERSAL AMATEUR RADIO
1280 Aid, Drive
Reynoldsburg, OH 43068
(814) 866-4261

WESTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY

1072 N. Rancho Drive
Las Vegas, NV 89106
(702) 647·3114

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

"OWl
HAL Communications Is Proud
To Announce That Our
Amateur itadio Products Are
Being Stocked At The
Following Leading Amateur
Dealer Stores:

RAY'S AMATEUR RADIO
1590 US Highway 19 South
Clearwater. FL 33518
1813) 535·141 6

Call Or Slap-In And S••
HAL Equipm.nl Al Your

HENRY RADIO, INC. Favorite Amat.ur D.al.r.
2050 s,Sundy Or. W - " - f H
Los Angeles. CA 90025 nte tUU<lY or Al's latest
(213) 820-1234 RTTY catalog

HAL COMMUNICATIONS CORP.
Box 365

Urbana,llIlnols 61801
217·367·7373 ... 345

6 Digit LED display. 12 or 24 hour
format . Will operate 12 VDC or 12 VAC ,
Accurate crystal t ime base. L ED
display turns 0 11 and on with ignition II
desi red . K it is complete w ith cabinet
and 4 w ay mounting b rac ket.
Mode l 2001 A $29.95

($27.95 in q tys of 3 o r more)

Sill d ig its LED clock . 12 or 24 hour
format. A ttract ive cl ear p lex ig las
stand. Kit is complete inc lud ing pre
cut and drilled plexig las stand and all
hardware . Size: 6" H x4-1/3" W)( 3" 0
Model 850 $29.95
Model 850 WT (Factory wrree & tested] .. .
..... .......... ....... ...... . $39.95
Now avai lable with GREEN LEOs
Model G850 $39.95
M odel G850WT(Factory w ired & tes led ) ..
.................... . . . . . .... $49.95

(10% oft if you buy 3 or more)

Model 850

Model 2001

MOBILE CLOCK KIT

12 or 24 hour lormal. Si ll large .5"
digits, 50/60 hz ope ration . Kit is
complete w it h attractive ptexiqlas
cabi net.
Mode1 531 4 . . . • • .......... $29.95

60 HZ CRYSTAL TIME BASE

VEHICLE INTRUSION ALARM

Model 5314

6 DIGIT CLOCK KIT

Enab le you r dig ita l cloc ks to run on DC power ,
Mode l T B- 1 $4 .95
M odel TB- 1WT (wired & tested) $9 .95

Easy to assemble and install , th is kit offers options not
normally found In o ther alarm systems. Hidden SWitch
mounts under the dash. Kit has prevision o f sensors and
remote cont rol swstcn. Programmable time delays lo r exu.
entry and alarm periods. Basic neck-up utili zes t he dome
light circuit activating w h en doors are o pened . The a larm
w ill drive a si ren or pu lse horn at a 1 H Z rate. No t p rone to
fa lse alarms due to reliable C MOS ci rcui t ry . No
ex ternal swi tch req u ired. Co mp lete kit w i t h easy t o f o llow
in stru c tions an d d iagrams.
M odel ALA-1 $14.95
M odel ALA- 1WT (wired atestec j $24.95

( 10% olf if yo u buy 3 or m ore )
TERMS: US & Canada add 5'lio shiPPing. handling & insurance ,
Foreign orders add 10'!1> (20'*' airmail ). Orders under $20,00 add
$l .SO extra hand hng , COO add $200, ViSa/Mastercard welcome
omc residents add 4 "h'll sales taK

PrlcM subject to cha nge Without pr ior notice .

-""SEE YOU AT DAYTON
DEBCO ElECTRONICS
P. O . BOX 9169 DEPT. K

CINCINNATI, OHIO 45209
Phone: (513) 531-4499

CLOCKS & KITS

SEE THE WORKS CLOCK
Our Easiest Clock To Assemble
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HI -Q

flalu"

Rugged, Io ghl we igh l. <" lee·
lion molded of top qu" hly
matenaf. w,th hig h d lel ec ·
tric q uannes and exce llent
wea the rab ili lY. End insula
to rs a,e constr ucted in a
sp iral un en{j ,ng fashmn to
perm,t wind ing ot loa d,"g
co,ls 0' pa'lIal "''''d ing tc:,
tuned lraps.
~.!d\· 0 1' l> ' ''c1 I, ,,

. Cw ;" '" ',r,,, ,, """Iato"
• f nu ur '- ,-'''ld 1'1",, 1,,10 " r,J'

Small rugg ed . I,g hlwe'gnl
....ealhe rll'ool

R~pl aces cenle' InSula lor

Ha ndles lu ll legal po,,""
and more

$5.95 W,lh so 239 con",>(to.

H I·Q ANT ENNA
END INSUL A TOR S

$10.95 -r,r
HI·Q ANTENNA

CENTER INSULATOR

0,.,/ <E?,

A

HI·QBAL U N
'2

...... ~-....". ,,"""",,"
• Cun'Tr u, I' un lJr ." 'knfi ., K", d
"'QC<HI~ LJr ", 'ull ,ll" 'lc! I r. , ~~

• For dipoles , yaQls. ,n~e rted

. e<lS & ocubiers
• Rep laces cente r ,nsu lator

• Puts pow.., ,n anten na

• groacoancec 3-40 MH Z

• Sm all. Ilghtwelg h\ and
weatnerprcot

• 1 1 Im pedance ral lO

• For full legal powe, aM mOle

• Helps e lim inate TVI

• With SO 239 connecto'

HANDI
CON
U2

CLUB
DISCOUN TS

MONITORS
460-464
480-484

Introducing et
DAYTON

HAMVENTION

• DOUBLE BAND C OVERAG E
• MULTI-BAND & MULTI-CHANNELLED

MONITORING WITH SCANNING H.T. 's
• 2400 CHANNEL CAPABILITY
• SINGLE 3 .. POSITION CONTROL
• "OFF" RETURNS TO NORMAL

TRANSCEIVER OPERATION
• LOW LOSS COUPLING TO ANTENNA
• STANDARD MALE/FEMALE BNC

CONNECTION
• USES SINGLE AAA CELL
• BI-LATERAL PPOTECTION AGAINST

ACCIDENTAL TRANSMISSION
FOR UP TO 5 WATTS

O'size -2.25x1.5 x 1.4 Inches
• weight - 4.5 OZ 8 .

" LOO K FO R US IN
DAYTON "

EXPAND YOUR HOR IZONS
WITH

M-SQUARED
ENGINEERlNG, INC

1446 LANSING AVE.
SAN JOSE , CA. 95118 .-" 77

VHF H.T.
CONVERTERS

DEALER PACKAGES
AVAILABLE

HANDI
CON

V

MONITORS
154 158
159 -163

$47.45
Incl . • hlppl.o

C.IIt. 6 .5" tlfx

TURN THE MORSE CODE HASSLE
INTO THE FUN IT SHOULD
BE WITH THE NEW KEYER
TRAINER MODEL KT-2 BY AEA.

All p"cer. a,c po~! pa,d USA 48
Available <It yOU! t""Of; le de" lc . or order d"ccl !fom

Antenna acc 8SSOI1fls - a.a,l<lb le With Jnlenna order s
"< vlon guy lOpe 4~ te5t 100 teet $3 ,49
Cerarroc lDo<.lbo n<l T,pel a"l~n"" ,"~ulalor~ ro pr
SO-2J9 ~O<l . conl1ectorr. Ss

$ 1195 1"
$1095 p,

80,75

"
All ~ n ler\l\a~ ",e complel e Wllh a HI·Q Balun 0 ' H I-Q
Anter.n" Cen te r illsu ldlor, No , 14 "lIt~n"<I WHe_eel 
d"" C ;n s u l"l Ol~ , 100 nylon antennd ~upport rope (SO
mode l5 o nly SOl r"led 101 l ull legal pow e,- A"lenna ~

m..y be ~5ed as <In ,n_er led V and may al50 be usea
by MAH5 01 SW Ls _

DIPOLE S
..Of~ ~ ' 0

P~ 'C' ...... C<~Tl~

" OD" _ BA ~D$ U~GT~ ~ ' -D e Al-UN 'NWLA'OA
0'",,'"
ow 80,75 "" $28,95 $24,95
0 -40 40,15 " 25,95 """0'" zc sa 2495 "'""015 " ea 2J.95 19 95
0 -10 tu " 22 95 te.ss
,_..-. .,,,,,,,,
SM<> BO.75 so 31_95 """50 40 so <5 28.95 24,95

P"......'poI. ,
PO-BO lO 8040.20, 10.15 "" """ "'""PO-4010 40_20,10, 15 "' """ 2995
PO 8040 80.40 ,15 "'" 35,95 3195
PD-402O 4(1,20,15 "' 2995 2595

D''''''' "'.~,_." ."", ,o m' •• ,",. ",.0 ,n ~D mo," "

BUGGED BY
MORSE CODE?

ACCESSORIES:
Model AC-2 350 Ma 12 VDC Wall Adaptor $9.95
Model DC·28 Hour Rechargeable Battery Pack and Charger Uni t $39.95

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

NEW ... $89.95
Does not include DC-2
External Battery Pack
The new model KT-2 KEYER-TRAINER uses an AEA microcomputer with copywritten
software, featuring exclusive automatic speed increase that literally pulls you through
pSychological speed barriers. Users of the model KT-l predecessor report Morse
code success never before achieved by all other methods tried. The exclusive AEA
training method is increasing one's Morse speed copying abi li ty in the shortest t ime,
for all who want to learn.

In addition to the powerful trainer features, the KT-2 is also a full feature keyer which
will interface with ett the popular iambic orsin91e lever paddles on the market. Best of
all, the new KT-l price represents a 30 percent reduction from the KT-l predecessor.

call or visit:

Brings you the
Breakthrough!

TOLL FREE 1-800-331-3688

Der r ick
Electronics, Inc.

714 W. Kenostia
Broken Arrow, Okla. 7401 2

Van D l'ah'r fnq ume s Inv,l E' d

Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121
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Flash and Crash 101
- how to weather the storm

Fig. 1. Annual frequency of thunderstorm days.

94 73 Magazine. Apri l, 1982

t ivity throughout our coun
t ry and can be used as a par
tia l guide for determining
the typical frequen cy in
your area,

The information present
ed in Figs.1 and 2 shows the
number of d ays that thun
der was heard and does not
tell whether a lightning
flash goes to ground or is
conta ined inside the c loud .
Furthermore. the number of
flashes to ground increases
substant iall y with increas
ing distance away from the
equator (Fig. 3). Severity of
sto rm s is not reflected by
the data at all. (A more pre
cise method might invol ve
record ing thunder storm
duration instead of just oc
currence .) Consequently ,
the se activ ity levels should
be considered as relative in
formation rather than abso
lute values.

The clouds that typi cally
are respo nsib le for thunder
sto rms and lightn ing are
termed cumulon imbu s.
The se so-c a ll ed " t h u n
derheads" are usually very
la rge and reach overall
heights of 35,000 feet. The
temperature at the top of
the cloud is a rather brisk
- 40° F. Such a cloud for
mation will spread out hor
izontal ly over several miles.
lest you think that l ightn ing
is produced only by thun
derstorms, you might be in
terested to know that sever-

Similar data has been
generated for thunderstorm
frequenc ies encountered
across the Un ited States.
South Florida has the dis
t inction of hav ing the high
est annual act ivity - l00
thunderstorm days. Fig 2
shows t he thunderstorm ec-

sto rms varies f rom single
digit numbers up to as high
as 200 in parts of South
America . Interest ingly, the
maximum activ ity occurs
over land masses that are
located close to the equa
tor. This re lationship to
latitude mostly reflects in
creased evaporat ion and
cloud formation in the hot
ter climates .

particular have something
of a vested interest in know
ing the facts so that the fate
of the ir equipment wil l not
be left completely up to
chance. This article wil l
deal both with how light
ning occurs and the various
protection methods that
are available.

A lot of info rm atio n has
been obtained since Ben
Franklin first tried to elec
t rocute him sel f w ith his ex
periments about 200 years
ago. Meteorologica l obser
vations now have estab
lished t hunderstorm activi
ty levels on a worldwide
basis. Fig. 1 shows that the
annua l number of these

-_. , 0
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- ro
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s " •

'"" ec '"E,"UllTOR
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Da ve Malley K1NYK
132 LydaJl
Manchesfer CT 06040

Lightning is one of the
most common occur

rences found in nature and
certainly tends toward the
spectacular. It is responsi
ble for start ing about
10,000 w ilderness fi res in
this count ry each year and
a lso infrequently causes
deaths. Furthermore, there
have been many m iscon
ceptions and superstitions
invented over the years .

In spite of the losses that
can be involved, the av
erage person knows very lit
tle about this phenomenon.
It would seem that hams in

-



Fig. 2. Typical annual US frequenc y of thunderstorm da ys
(Ref. 1).
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into t he fil ament channel.
Co ns eq u ent ly, thi s ar c
propagates up to t he cloud
and is called the return
stroke. The speed of th is
return stroke is much f aster
t han the step-leader that
was " feel ing" i ts way down
to Earth . However. the
overal l speed of p ropaga
t ion is only about one-t hird
that of the speed of light.

Genera l ly, peop le are not
aware of thi s return stro ke.
However, th is is wha t actu
al ly produces the bright
lightning fl ash as well as the
thunder. The ligh t involved
is sim ply a result of t he arc
itse lf, while the high cur
rents result in rapid expan
sion of the surround ing ai r.
Thi s cau ses the thunder
clap. An o ld rule of thumb
says t hat you r d istance
f rom the spot where the
lightning st ruck, measured
in miles, is equal to the
num ber of seconds be
tween t he fl ash and the
thunder.

The currents fl owing dur
ing t he return st ro ke aver
age about 25.000 Ampe res.
Currents above 150k Amps
have been recorded, but
those over 80,000 Am ps are
rare. By compar ison, the
step-leader cu rrents typ i
ca l ly are in the ten s o r hun
dreds of Amperes. The high
curr ent values are mea
su red indirectly as you
73 Magazine · Aprll,1982 95
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Fig. 3. Grap h shows increasing proba bili ty of cloud-to-
ground lightning strikes as distance from equator increases.

Even tu all y, a co lumn of
ioni zed ai r ca l led a pilot
streamer reaches out f rom
t he c l o u d t ow ard t h e
ground . Afterwards, a more
intense di scharge t akes
place in the form of a ser ies
of incremental 'steps. Thi s is
referred to as the step-lead
er. Th is leader and its
branch es bring the negat ive
cl oud potent ial cl oser to
t he Ear th -redu c e t h e
spark gap. if you will.

Earl ier, it w as noted that
leaders occasional ly sta rt
from the ground and nearly
reach up to the cl oud. Fig. 4
shows t hat fewer than 5%
of the leaders assoc iated
with a 100-foot tower w ill
behave like t his. In al l
l ightn ing discharges, how
ever, sho rt streamers ex
te nd upward f ro m the ob
ject ju st before the dis
charge. Thi s is the same
phen omenon as St. Elmo's
fi re. When the two stream
ers connect, they provi de a
h ighl y co nd uc ti ng pa t h
(f i lament) wh ich allows t he
charge in t he tip of t he
leade r t o f low t o t he
gro und .

As this current becomes
higher, the fil ament imped
ance is reduced and more
current flows. Thi s redu ces
the charge at the leader's
ti p, al lowing the conduct
ing arc to reach higher up

these positive charges up to
t he cloud ' s cei l ing. The
heav ier remaini ng portions
of the ice accum ulate a
negati ve charge at the bot
tom of the cloud.

Other theories also exist,
but their common denom
inator is that the c loud con
tain s one o r more lo cal ized
"cells" where the lowe r part
of t he cell is negati ve. local
potent ial differences can
reach many mil lions of
vo lts inside the cells. Rel a
t ive to the Earth, the cell
(c loud) has a net negat ive
po tenti al and a li fetime on
the order of a half hour.

As t he cloud comes over
head , the ground under
neath it takes on a po si tive
charge. Put more accurate
ly, negative ions in the
grou nd are repelled from
the area di rect ly under the
c loud formation. When a
vert ica l conductor (f lag
po le, tower, etc.I is presen t.
an in ten se field concentra
t ion occu rs at i ts t ip w hich
can exceed the breakdown
(d ielect r ic) st rengt h of the
a i r. Thi s c auses m icro
ampere " po int-d ischarge"
currents characterized by a
bl uish corona. Sail ers used
to c all t h is co ro na S1.
Elmo's f ire after a M editer
ranean patron saint. Inci 
dentall y, this ef fect will
cause severe local static.
This is one reason why verti
ca l antenn as have a ball
-at he r t han a point at their
t ip. The ball 's larger radiu s
te nds to reduce the possi
b ility of corona d ischarges
and their effec ts on recep
t ion.

a! other possib ilities exist as
well. These include: sand
storms, snowstorms, and
clouds located over erupt
ing volcanos (Reference 1).
Lightning associated with
snowsto rms occurs often
enough to be a concern to
a ircraft . Back o n the
ground, though, we w ill be
interested in the common
thunderstorms.

Contrary to widespread
belief , l ightning does not
come in stan tl y crashing
down to the Earth whenever
Zeus is angry . In fac t, it
does not al w ays com e
down, but o cc asionall y can
extend up to the cloud.
These item s are in t he
fo lklore that we' ll try to set
straight. l ightn ing actua lly
cons ists of severa l stages.
These are: t he leader, init ial
ret u rn st ro ke, re sidu al
decay curren t, and usual ly
one or more restr ikes (Ref
erence 2). The high-current
port ion occurs in about
10-100 microseconds w hile
the tota l cycl e takes up to
0,25 seconds. The rate of
propagat ion is something
less than the speed of l ight
because of inductance and
capac itance effects along
the path .

The source of energy that
ult imate ly creates t he d is
charge is presumed to be
wa rm air risi ng toward the
top of t he cloud. The charg
ing process in the c loud is
thought to happen as a re
sult of fal l ing ice crysta ls.
Portions of these crysta ls
spl inter off and become
electrostaticall y cha rged .
W ind currents t hen ca rry
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Fig. 4. Percentage of upward leaders is slight without very
ta/{ structures.
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Fig. 5. Sketch showing principle o f pro tective cone where
the radius (R) at protective area (do tted) is equal to the
tower height (H).

might imagine. O riginally,
sma ll bund les of stee l strips
ca lled magnet ic links were
pl a c ed perpe ndi cularl y
near wha tever was expect
ed to be hit. Any eventua l
light ni ng cu rrent wo u ld
magne tize the links, a nd
the amount and d irection
of the current flow could be
deduced . Recently, si milar
methods have used mag
netic recording tape where
the st rike pa rtially erases a
p re-recorded signa l of
known strength. Again. the
cu rrent wou ld then be ca l
culated .

The fina l phase in the
overa ll l ight ning p rocess
consists of a low-level con
t inuing current which pro
v ides the opportunity for at
least one more immediate
rest rike . This usually hap
pens abou t 200 millseconds
(0.200 sec.I afte r the initia l
strike . This add itional d is
cha rge invar iably hits the
same poi nt on the Earth as
its predecessors. This fact
a lone ind icates tha t light
ning can stri ke the same
spot more than o nce.

Severa l factors can in
crease the probabil ity of a
building, towe r, or what
ever be ing struck. Geo
graphic effects we re men
tioned ea rlie r. Most of t he
others a re not su rp rising.
The type of te rra in is impor
tant, with the va lleys being
struck less often tha n high
e r e levations. For a given
96 73 Magazine . April,1982

lo cation, the poss ibilities in
c rease as the squa re of the
he ight of objects above
grou nd .

Ground ing a tower will
he lp reduce the amount of
e lectrostatic charge pres
ent. This can help avo id a
st r ike sin ce t h e fie ld
strength at t he top of the
tower will be cons iderab ly
lower, and upwa rd stream
ers will find it that much
harde r to form. More im
portant, though, the good
grou nd will a llow the cur
ren t to be safe ly discharged
into t he ground .

Another fa ctor is that the
tower (or highest object)
c reates a so-ca lled cone-of
p rotection whic h protec ts .
other structures inside t his
cone. An example of thi s
could be you r house. The
actua l a rea protected is not
well established, a lthough a
conservative figure seems
to be t hat the radius of the
cone is equa l to the tower
height (Fig. 5).

There a re qu ite a num ber
of ways to increase the pro
tectio n of your equipment
dur ing a th understorm with
out going broke in the pro
cess. However, you should
rea lize that the re is no ab
solute protection short of
tossing a ll tra ns m iss io n
lines, rotor cables, etc. , out
of the window and unpl ug
ging the radio . (Even this
ass umes that you thought
to take act ion we ll ahead of

the sto rm and were a t home
to do so. Do not disconnect
these cables just before the
storm or when it is in pro
gress .) Fortunately, there
a re some thi ngs that can be
done that do n't require you
to be a recluse in the house .

The first major step is to
provide a ll of the station
eq ui pment with a good
earth grou nd. This means
t hat a ll eq uipment in t he
house shou ld be attac hed
(bonded) t o a n ou ts ide
grou nd rod using as short a
length of heavy wire as pos
sible. The standard rod is a
O.5-inc h copper bar driven
e ight feet into the grou nd .
This provides a low-imped
a nce path. Expe riments
have shown that large r
diameters or greater depths
do not provide bette r per
fo rmance. These rods can
be bought from lo cal elec
t rica l supply houses.

You should avoid cop
per-plated steel bars be
cause the plating will wear
o r corrode off leaving a rus
ty gro und rod. There goes
any low impedan ce ! Simply
chec k your ground rod to
make sure it is not magne t
ic . If it is really necessary to
ground to a water pipe in
the house, use a cold water
pipe since corrosion can
break the e lec trica l con
tinuity of the hot water
o nes. Also, chec k to see
tha t the water meter has
been bridged wit h a heavy
wire.

At least two of the towe r
legs shou ld be attac hed to
individ ual ground rods .
These shou ld be driven into
the grou nd ra t her tha n
through the concrete and
into the ground. The same
store t hat carries the rods
usua lly a lso will stock brass
damps to secu re the wires
to the tower and t he ground
stakes. Remember to simi
larl y trea t any guy wires.
Co pper is best for the
grou nd wires, but if a lum i
num is used, it shou ld be
about a #2 size. Don't run
a luminum t hrough the con
c rete since corrosion will
ruin the wire in short order.

The wires to each rod
should be short and as d i
rec t as possible with no
kinks or sharp bends . l igh t
ning does not want to turn
corners! No grou nd wire
should be placed thro ugh a
metal conduit. This setup
would act as an rf choke
and encourage the ligh t
ning to find an a lternate
route. If you are compe lled
to be nea t, use porce la in o r
some ot he r non-meta llic
m ateri al fo r t he pas s
thro ugh.

Methods a lso a re avail
ab le to red uce the risks of
strikes to antennas. Again,
bleeding off electrostatic
charge buil dups caused by
ra in a nd snow is helpf ul.
Some antennas such as
gro und-mounted verti ca ls
and be ta-matched beams
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Because you end the
leading radio manu
facturers want the
best-performing, the
best looking entenne,
Centurion has grown
to be the Duck leader.
We've developed
many sm~lIer antennas
to make the hand
held radio perform
better, and now the
newest duck...the Juf
Duck "minlh.lt's
shorter (about 3") yet
it's e full 1/" wave
radiator on VHF.

•

CENTURION ,,102
Phone .02/461·4-191
Td~x . 8·. 311 CENTUItION LeN
P.O Bo. 82846 lincoln, NE 68501 98~6

Actual Size

SEE US AT THE
o v:rON HAMVENTION

I

71@/Ji'&Jf1fl@[z"
ANTENNAS

" " GIliltrlbllling
7201 fIIW 12Th $1
III ......, Ho...,l a 33126
(:lOS) ~2· 96ll 5 , 163-8170.... ...
, .......... !lullOIng
()neoOa ColIn.., .....'101
~,_Yo'k 13(24
t31S) 736-0(70
I·800-"8-9338
Afy -. __ I\IdII
1S90 U $~ 19 SCIIIt!l
CIiW'ao_ Fb'oda 33516
(8131 2·1115-_....
1280 AocllI tJr
Al!f'lOl'lstlu,g, ChD 4lO68
i6111866-1261

Free 'Tech-Data' Flyer

Gin" AIIOCII1H, 1",_
S2 Par. Ave
Pat k RiOQe fIIew Jer~ 015S6
l201) 391-1887
6IIOIl Co_ ",*,,
60& Co;;o.o I~ EIYll
Cocoa Bu;n_ Fb'oda 32931
(:m1 783-3624--UUo- !he
51 ~_ l,lo$SO,ll1 63'32
1·800-J2S-316J6

III " --.81"'"I ...S W... SI;Don Ilcl
1,Iemj)fIrs , T.. see 3811111
' ·800-138-6168
1II0Cli11111\1d11
38270 lIIitS1
1111 CIernef'IS MOCI'oQin 4ll(I(S
13131 469-<16S6

soons 'or battery back·up. many other features
The M·SOO coosrsts of three pans

1, KEYBOARD Connected to mamllame tly
5·lt umbilical cOfd lOf max,mum opefat,ng Ilex~

bli'ty Enlue system ke'lbOafd Contf(ll!ed
2 MAIN FRAME a ocses 95 % 01 the eiec 

noocs. all 110 recescoee- Si-W1l!S. modulalOf.
oemodulatOfS Meta l Ilame cablnel 'S table too
Of raCk mounted
3 12" VIDEO MONITOR H'9h quality 10 Insure
ceceroneo voeo. orovce ue..blhty IOf ooerar
,ng posuscn pjacement

(contains mailbox systems)

OIlnl AlnllIur flIdiO Supply
212 481h SI
flIllId Clly Soot~ DakOla SHOI
(6m>l 3ol3 '6127
EIIcIrollic Eqllipmtnl a.n~

S16 l,l" 51
Voennl, Vi'r~ 22180
(roJl 938·

Small Orders Welcome

$1475.00
(with 12" Monito~

IRON POWDER and FERRITE PRODUCTS

AM I~~oWJm ~".
Fast, Reliable Service Since 1963

CarMon
~O$ W 1 1 5t~ Ave

III......, FIOt'IIla 33173
i3O!l1271-3675
CIIIMr PtDdIldI
1&903 euc-Iwe
W!lIIe Ib;k 8 C ,c.""",, VI6'''6
i6Ool1 ~-3lM

from

INFO·TECH

A TRUE STATE·OF·THE·ART
COMMUNICATIONS TERMINAL!

For use by amateur race oper ators 10 the
Iransm'SSIOIl and receptoe of RTTY (ASCII &
Baudot) and Morse code MocrOProcessor coo
lr()lle<l ....'th 20K 01 memory 18K ROM. BK RAM .
4K VlOeO RAM).

User programmable messages. Set-Cal,
WRU. ma,tJox. real lime cece. Ia,ge nJflnll"9
butle's, buUe<s lor pl' ,ntelS. baSIC word ceo
ces Slll9 lor on -screen edlllng. lull and hall
OJpiex. cassette tape «uetece. split screen
IQfmats, ASCII Of Baudot pnmer outputs, auto
stan. push 10 tan. accessory swucres. prow-

12033 OTSEGO STREET, NORTH HOLLYWOOO, CALIFORNIA 91607

Toroidal Cores. Shield ing Beads, Sh ielded Coil Forms
Ferri te Rods. Pot Cores. Baluns. Etc.

$180.00
MEMORY EXPANSION BOARD
(10K of Memory)

NEW
M-SOO
ASR

... '""/Ir

Order direct or from these dealer s .

DIGITAl ElECTRONIC SYSTEMS, INC.
1633 Wrstn Court • Englewood. Rorida 3J53J
813-474-9518
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Side fl ash es f rom t h e
ground wi re to one of the
other cables is also possi
ble. This problem can be
overcome by making sure
that the ground wire is the
shortest and placing the
other wires away from it.
Aga in, we see the ru le of
thu mb regarding short, di
rect grou nd wi res coming
into pla y.

One sho uld rea lize that
damage to elect ronic
equipment does not neces
sa ri ly requ ire a direct l ight
ning st rike. Relatively large
voltages (spikes) can be in-

HE.v y W'"E 011 811. ' 0 yo GlIOUfOO

•
' ~+__ S(U ."OUN O
L 0 0011 1 COVEll

coa_ TO .'oT 2

':::~:jt-/,L~u.~ ' NSI OE
.10 0 OUT 1'2 .....USI

Fig. 7. One of severe' spark-gap methods used to protect
open-wire-fed equipment.

ment. a co mment or two
com e to mind regarding
roof-mounted V HF/U HF an
tennas and even the TV
ones as wel l. Most peo ple
are aware that the mast that
suppo rt s these antennas
should be grounded. A typi
cal installation involves
bri nging the t ran smission
line, rotor cable, and the
gro und wire down the side
of the house in a neat paral 
lel manner. Elec t r ical ly,
though, it is not so pleasing .
In the event of an actual
str ike, the lightning has a
choice of paths to ground .

Fig. 6. Sketch showing grounding box con figu ration for coaxially-fed antennas.

COU TO .NT ,

•

grounds the antenna d irect
ly and essent ia lly elim i
nates the chance of a di rec t
hit fro m en tering the house
via the coax lines. Remem
ber to be sure to seal the
holes around each connec
tor mounted on the box. Sili
cone rubber, RV, or other
compounds can be used ef
fec tively for this purpose. It
is a good idea to drill one or
two small holes (1f16-1fB
inch) in the bottom of the
box to al low for condensate
drainage.

If your station uses an
open-wi re t ransmi ssion l ine,
the above suggestions are
no t approp ri ate w ithout
some modification. How
ever, this situa t ion was cov
ered lon g before we started
u si ng coax . The tim e
proven method of protect
ing gear in this case is to use
an air gap (Fig. 7). The gap
distance is chosen to be too
large for the signal to bridge
but small enough to allow
lightn ing to jump across it
and cont inue on to ground.
Various handbo o ks deal
with these air gaps in detai l,
and various thi ngs includ
ing spark plugs have been
used.

In the potpourri depart-

are already at ground po
tential and requi re no fu rth
er attention in this regard . If
this is not the case and co
axial feedhnes are used, a
device such as Cushcraft's
Blitz-Bug can be inserted in
the coax near ground level
where its case can be
grounded. This device con
tains a built-in spark gap
that will b leed off excess
charges to ground.

There are other tricks
that can be used with co ax,
also. I made severa l one
foot diameter turns in the
coax at the base of the
tower. This took up excess
cable lengths and also pro
vided an rf choke to help
discourage the lightning
from entering the house. A
right-angle turn right after
the choke arrangement per
forms similarly. Compared
to you r transce iver, t he
price of new coax is chea p!

When the station is not
being used, the anten na
switch should be turned to
it s ground position. Since
extended inactivity periods
occur with vacations, etc.,
it is convenient to home
brew a coax ground ing box
which is mounted to the
tower o r to a ground stake.
Such a devi ce is shown in
Fig. 6.

An outdoor util ity box
with a hinged or removable
cover and a good weather
t ight seal forms the basis of
the unit. Three male-male
coaxial feed through con
nectors (UG363) are needed
for each coaxia lly-fed an
tenna. Inside the box there
is a short leng th of coax
with Pl -259 connec tors at
tached to each end. O ne of
the groups of three feed
though (bulkhead) connec
tors is located in the bot
tom of the box and its cen
ter cond uctor is grounded.

D uring norm al use, a
patch cord is connected di
rectl y f rom the antenna to
the coax run ning to the ra
dio. However, before the
vacation, this patch cord is
changed over to the
grounded co nnector. This

98 73Magazine. April,1982



THEY TALK
2 great
names,
2 dozen
soldering
•Irons.

.,. 103

The Iso·Tip ~ line
gives you a cho ice 015 cordless
soldering irons, with po wer to
50 watts, And 3 compac t corded
soldering irons 01 15, 27 and
50 watts. Plus changeable lips
and accessories.

The Oryx ~ line
offers 16 min iature soldering
irons in various combination s
of low voltages and wattages
to work on heat-sens ftfve
components. Plus ti p options
and accessories.

Write for new free catalog

All from Wahl

For mo... In/o,m.II"" ..",.

G ROVE ENTERPRISES
Depllrtmenl C

Br.nlown, N.C . 28902

FR"f~ CA TA l O Ga, ,

• Low cost
• Fully guaranteed

Miniature Active Antennas*Scanner Signal Boosters* Frequency Converters

* Frequency lists* Antenna Tuners* Code Breakers

*

Spies ...

Smugglers .. .

Pirate
Stations . . .

Secret
Police .. .

Foreign
Agent• . . .

(3
G R O V E

Models Available: (50 cnms. 200 W
moaels are most sensitive , best lor RGVRS
and XCVR's, 2 kW mouers designed tor amps
All models include ArC·l'1ug cart ridge,)

with UHF Connectors
Model LT ProtecllH', UHf ·tvpe " 1" connector

handles 200 W output Ihru 2 meters $19.95
Model R-T PrOlectlH' , hanoies 200 Woutput

mru 500 MHl 529.95
Model tlV PlolectlH' , handles 2 kW output

thru 500 MHl 53295
with N Connectors

Model LT I N Ploltlctor. N' lyre 'T ' connecter.
handles 200 W output l hru I GHz 539.95

Replacement Are·Plug Carll'idgeS
lor Models LT 59.95, LTIN $19.95.

R·T 5995, HV 512,95

Don't hook-up
your coax

without one!
Protects sensitive solid state components in your
equipment f rom high-surge voltages produced by
nearby lightning strikes, high wind. and static
euno.uc. Even distant storm f ronts are known to
cause damaging surges w it hout warn ing or time
for grounding,

The replaceable Arc-Plug™ cartridge, which can
fire thousands of times. utilizes a special ceramic
gas·filled tube with precisely tailored f ir ing speed
and level. safely by-passing surges to ground.
Standard air-gap devices are ineffective due to
their erratic performance.

Transi-Trap Protectors are the f irst devices in
the industry designed with " isolat ed ground. "
This keeps damaging arc-enerqy off the chassis
and routes it directly t o ground,

orne residen ts add Sales Tax. Maste rCard, Visa, ch &Cks accepted. Order by pho ne or mail.
Aiptlo~ Tran,,· 1/'" 1'r00ecl"'" S1M."", .,. <leSOQI'IIIll 1O rOOltiC. TOO Ml"~ ' ill ltgM""'II~""lJCI>l w<ge>

TOO," """"'"'_. ,,~ "" 11'""",,, I". (W <Wnogo ",,"sell by . drreel ..' ... to aM-.. or olr>et SI'LICt",.

ALP.HA'DELlA (OAUAUHlCATIOHS
P.o . Box 571, Centervi lle, Ohio 45459 • (5 t3) 435-4772 (AA)

KEY LOCK

r 2 FOR 1'OO

~"" a'0'
' .00

MIN IATURE
MOTOR
1'1. TO 3 VDC

4 PDT RELAY

•

30 assorted
miniature

and sul,).m in i·
alum LF.

transformers
Price $1.97

TS-3151U VACUU M TUBE VOLT·
"'H Ell /l,C ""Its '.nges from 1.2 to
120 VAC In I I. step", DC >Olt$ from
1.210300VDC. fmq""ncy ' ...pan.e
/rom pane l l..rminata; 40 Hz 10 50
~hz; 0' 10 Khz to 150 ."'hz using
p,obe s, Wi th both AC and DC
proDe$. POW'" ' eQui ree : 115 VAC 60
Hz. Size: 101l ~ 10 '/, ~ 6'~ ; SI1pg. wt
23 lb•. usee, Price: Repa,able, $12.00

VARIAC
Q.12QV/2A

5.95

COAX CONNECTORS
tJPL-259IRG-aU
2 Reducer. For AG·58U cable.
P!< g. or2.
2iAeducer. Fo, AG·59U. Pkg. of 2.
::I Pane l Mount Receptacle
SO·239.

6Oc: each

O,P.D.T. TOGGLE
SWITCH

with neutral center
2 FDA 1.SO

ELECTRONICTOWN INC.
«O-7th AV E. BOX 2G48 SAN DI EGO, CA 92112

Wasl Coa. l Dlv. Phontl: (114) 234-9871
.,.1 19

fl ~"'S " ""* .""
.u""". " .oc'~,.. . Po"...._.," ~""" ·c.", _ ..

1AU' PU '0.... ' . .. · ""''''"' 5'''"0''0
SEND FOR fREE CATALOG
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Write: 1465 Wells Stal Rd, Memphis, Tn. 38108

Authorized Dealer for: Kenwood, Yaesu, Icom,
Drake, Mirage, AEA,lnfo-Tech, Ten-Tee, MFJ,
Cubic, and B&W.

.1'

CALL TOLL FREE
1·800·238·6168

In TN. call 901·683·9125

MEMPHIS AMATEUR
ELECTRONICS

(Formerly-Germantown·Sere-Rose)

very quick ly (several micro
seconds) and shunts the
spi ke ac ross the transform
er primary and prevents
damage from occurtng.

A Closing Note

Well. there you have the
basics of how lightning de
velops and what can be
done 10 minimize its occu r
rence and effects . Total
pro tect ion cannot be en
sured un less each piece of
eq uipment is isol ated from
the ante nna and the ac
main s. Unfo rtuna tely, th is
is not a lways possible . How
eve r, the tech niq ues pre
sented in t his a rticle a re
simple to apply and will
prov ide a sign ificant mea
sure of protect ion for your
equipment. .

References
1. Lightning Protection 01 Air
craft, NASA pub lication 1008.
FA Fisher and J .A. Plumer,
1977.
2. Lightning Protection. RH.
Golde, Chemical Publ ishing .
1973, pp. 9-23.

duced into the ac distribu
tion system when a neigh
borhood ut ility pole is hit.
The voltage t ransients pro
duced can travel into
equipment via the house
wiring. An obvious so lut io n
is to pull the plug, but this is
not always convenient and
can be forgotten . Protec
tion against these spikes is
especia lly important with
solid-state rigs since they
do not have the overvolt
age capabi li ties of their
tube predecessors . Fortu
natel y, help is availab le in
the form of a voltage-s pike
protecto r device. This un it
can be attac hed to essen
tial ly any transformer-type
ae equipment. The device is
a meta l-oxide varistor sold
by Genera l Electr ic (Model
GE·MQV) and others. The
va ristor is a two-lead unit
that is attached across the
transformer primary wind
ing and breaks down to a
low resis tance in the pres
ence of a large-su rge volt
age. The action happens

~ ",MON-FRI 9:00-5:00
SAT 9:00-12:00

• . _ ..__ ........ _ _ ... s-. __ •
__ . S/; _ • • .... '.Ml~ .......' ................_.._-~ ..--

• Y _ _ -. ....--.. __ '".......... .... "' -....... ......- - ---_._--_.._..........- -- ~_. -- - ...-- v • ,." ............._, _-_......'
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15 OAY MONEY BACK TfllAl PEfl lOD

W. C()flti".... 10 ..per"'"ce telephone d iffic ...lt'"
P LEASE KEEP TRYI NG

1 Yr. P. <1. , no lib<>< 1imI1..:1 W...,nty
· R' \li • •""" IIldlm..k 0 1 A p pll Com p u t.. In c .

C.O.D.

.....

S implicity of Operation - Suparior Performance
What ara you waiting for ? TH IS IS THE WAY TO GO
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s._-... ....., u .... __,_ .... ...- _ .._, .. _· .. _ ......... _
_' .4__~_e-.. , T~", """__cw _ ......_c_~ .....
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$499.00

We Discount EPSON Prlntars.
CaU Nowl

ROTRONICS, inc. ,.
\12~ N GoIOen stote Blvd

TUfIOCk. C ololorrio 95J&O
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THE COMMUNICATIONS TERMINAL THAT DOES IT ALL!
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Model QF·1A
ForSSB & CW
$73.00

Conllnuou.ly u fl · Co n t ln u o u l ly Vlfl ·
Ibl. mlln • • l lCtlvlty .b1. m.ln I rlqUincy.
(fo an Incredible 20 (250 to 2500 Hz)
Hill

Buill ·in l I S VAC s upp l ~ . 6 '1..5.2 'I> , Two·Ione g' ey stylinll
Eyen latest ri ll S inc lude only a l racJion oj the QF·1A

"e lec li . it y . Yet it hooks up in minu tes to ANY rig..Yaesu .
Kenwood. Drake. Swa n. Al ias. Tempo. Healh. Co l lins. Ten·
Tec, etc . JuSI plug it In lO you r ph one jack and co nnec t spk '
0' phones to Ille o ulput. Jo in the th ousandso( owners who
now hear sta tions they cou ldn 't copy wi thoul a OF·1A! It
' eatl y workS !

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

Probab ly the most popu lar "prctessronat'' contest h yer
In use, yet mos t o wners are casu al CW o pera l o rs or no.
tee s. Afte r a few mmutes. you ' ll see how memory revolu·
lionizes your CW operation' Just sta rt sending and reco rd
your CO. name, OTH, etc , in seconds. 1024 bits stores
about 100 characters (lett ers , numbers). Playback at any
speed. Dotldash memories. trlggefed clo ck. repeal, corn 
bine, 5 1o 50 -+- WPM , bUill -In mcmtor and 115 VAC supply,
Wo rk s w it h a ny paddle. Sil back and rei.. w~ i le your MK-l
calls CQ and handles standard e,ch. ngea!

Optiona l memory expand er (M E-1) expands any MK-l to
400 cnarecters. ME· l factory Instal led $35. Owner in·
stalled, only 525 . Add more memo'y now or la ter!

W e sell only lacl o ry cnect. No dealer markup in Our price
O rder w i l h Chec k, M,O., VISA, MC. We pay Shipping In 48
slates. Ad d 4% tax In Fla. Ad d 53 to Can.da. H i. , Ak. Add
$18 each e lsewhere. (Shipped a if.)

Audll. ry Notch fl· F OU f m a in 1111 • •
IlCt. 80 to 11.000 Hzl mod.. lor any CRM
Cow_ . Ignl l . a1h.. . Itul t lon.
notche. can't touch.

Model MK·1 Kayer $104.50

o'l«tek ?2eJeaeck
BOX 3(l2S

ODESSA, FLORIDA 33556 _ (61 3) 920·4349

WORLDS RECORD KEYER. OVER 4000 OX csos IN 2 DAYS!

THE AUTEK "aRM ELIMINATOR"

115 VAC .upply bu ilt·
In. Fill• • bY'palied
wh. n olf.

AUTEK plonee,ed I ~e ACTIVE AUD IO FILTER back in
1912. Tod ay, we'fe s ti l l me eng ineefl ng leacle" Ou' new QF·
1A is t~e lat est e.ample. Irs lNFINITELY VA RIABLE. You
v a r ~ se leclivity 100:1 and frequency ove, t~e en!ire usable
au d,o range. T ~ I S lets you ,eject w~is tles w it~ dual notches
Ito 70 d BI, o r rejeCI SSB h iSS and splaUe, w il h a l ul ly ad·
justable lowp ass plvs aux. notch . Imagine whal lhe NAR·
ROWEST CW FILTER MADE will d ue to QR M! H P reJec l S
lOw freq uenc i" s. Ski,ts " ,c"ed 80 dB . 1 wa tt speake, am p

I.

Factory Fresh
From $22.30!
Write for a list!

Equipment
Fans

BEEPER III

AID, DIA Conversions, 16 10 Port s, 2 Pro
grammable Timers, With Diskette, Aib
bon Cables. Manual.

$199 pp

aear-wono App le"
Interface Card

The Prolessiooal Touch
Comes To Amateur Radio

See our review in the Aug<ll Issue of 73
Magazine. Add "The Beep" to your
transceiver!

BP.JA Complete with case, cable,
Standard 4-pin connectors 39.95 pp

BP.JB As above except without
connectors. Add your own. 36.95 pp

BP-3C Circuit-board version for
custom installation. 29.95 pp

AD·3

Dealer Inq ui ries Invited. All Items
Pos tpaid in U.S. Ohio Resi dents add 6%
Sales Tax. Apple is a 1M of Apple corn
outer. Inc .

GOTHAM '.
ANTEN NAS - v,,", il

(305) 294·2033 '

Fo ld s to 5' Package . N o Radia ls Req u i,ed
Fully Assemb led. Full Leg.1 Llm,1 I 1 VSWR
MO DEL BAN DS H GHT PRICE
PV8010 80 10 13' S59 95

PROVE N DESIGN GOTHAM ALL BAN D
VERTICAtS- - - -

V,160 160,80,40,20. 23 S3995
15.10 6

V,SO 80,40,20 23 ' S31 95
15,106

V 40 40.20 ,15,10 ,6 23' 135 95

FAMO US GOT HAM O UADSIu 2 ElemenlS - 3 B.nds Com plete S119.95
CHAM PIO N SH IP GOT HA M BEAM S

Fu ll Si,e Comp lete " om S19.95
D EALER INOUIRIES INVITED

CALL O R SEND LARGE SASE FOR CATA·
LOG. Sh ippIng: Di po les & Ve rtiClls
S2 ,50 USA,S1 00 Canada; S5.00 FPO. AP O
Bums & Ouads Shipped UPS 0' F ' eig h t
c cuee r Fla add 4% Sales Ta<

1415 First St.. Key West, FL 33040

SMAL L LOT TRAP DIPOLES

MO DEL BA NOS LG TM
TS l8040 80 40 78
TSl 4020 40.20.15 40'

S MAll l OT SH ORT ENED DIPOLES

PRICE
S4\1 \1 5
S41.\1S

S59 95

S36 95
S35\15
134 95

S49 95

",See Lis , of AdYer!'sers o n page 130 73 Magazine. April ,1982 101



Stormy Weather
- to be forewarned is to be forearmed

YO U say the storm just
turned your yard and

basement into lake Michi
gant The swing set just
tipped over into your pic
ture window, and the 5t.
Bernard got blown halfway
through the fence-what's
lef t of it? Is there someth ing
going ' round and 'round
and marching down your
st reet with your nice new
car bouncing along on its
top? Is that what's troubling
you. Bunkv?

The heavens tru ly opened
up and delivered their
wrath, but at least you and
t he fam i ly all made it
through in one piece ! Or
maybe you have seen it
happen to others, and it just
came too close to you for
comfort. Well . then, have I
got something for you ! No
longer do you have to keep
one eye on the sky, one foot
in t he basement. one hand
on the most va luable th ing
you own, an ear screwed in
to the radio, and then still
try to work and go around
and about your business in
that pos ition. That is like
the old shoulder to the

David J. Brown W9(CI
RR 5, 8m 39
Noblesville IN 46060
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Fig. 2. PC board layout for power source.
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" a le rt/wa rn ing" nature, I
decided to detect it, open a
rece iver's audio and find
out what a ll t he commotion
was about, and still not turn
into a babbli ng idiot! So
can you, and very inexpen
sive ly these days. I have
shown and wil l exp lain in
deta il severa l ways to go
about do ing th is from sever
al di ffe rent approaches .
Then you can have you r
very own protec tion and en
joy a val uab le and free ser
vice. This is not like snitch
ing the HBO or cable ser
vices. NWS wants you to
use thi s service. You could
end u p saving property
damage to you rself and
others, lessen personal in
ju rie s caused by these
storms, and quite realisti
c a ll y p rotec t Iife it 
se lf-and it could be you r
own. An ounce of preven
tion-a m inute of warn
ing - same story!

Power Sources

I have o utlined a way to

73Magazine • Aprll ,1982 103

and please do not transmit
anythi ng t he re! When a rea l
danger exists in the station's
area or app roaching it, suc h
as severe storms o r a tor
nado watc h or wa rn ing, the
NWS station comes on with
a live broadcast immedia te
ly.

. .

These " ale rt" broadcasts
are preceded by 15 to 20
se cond s of c o nt in uo us
105G-Hz aud io tone . That is
the trick to mak ing my re
ceiver idea work, without
going insane listening to the
all-dev and a ll-night-Iong
broadcasts. They are loo p
taped, about 1 minute long,
and updated abou t once
per hour o r as needed . Over
and ove r, and be lieve me, it
goes o n, and on, and on!
You could become an NWS
announcer wo rd-for-word
after about 10 passes of
that sa me information .

Since they use that
105Q-Hz to ne befo re every
li v e broadcast o f a n

Fi rst, the service was not
chosen in t he 162-MHz
regio n arbi trari ly. It was
origina lly a marine weather
service and that fits the fre
quency range of most of the
ma rine VHF radios nice ly.
To be useful, it is a 24
ho urs-a-day, 7-days-a-week
co nt inuo us b roadcast of
weather and related infor
mation to serve those ma
ri ne commercial and pri
vate boat owner/operators.

Downtime is for fix ing a
failure or preventative
m ain te na nce on ly, a nd
most stations, if not a ll by
now, have back-up gear to
cover t hose times when the
main tra nsmitter is off the
air. There is no rece iving on
those frequencies by NWS,

scanner to st il l scan, you
must lock out the NWS
channel except when you
want to li ste n to it. Unfor
t una tel y, with it locked out,
you may miss a weather
a lert/warn ing ca ll when you
need it most. Yo u could be
as leep, scanni ng 2m or the
po lice, etc . I am not knock
ing a scanner o r mon itor for
occasional NWS c hanne l
use, but to t ie one up on it
for se rious warni ng and
safety use is an expens ive
and si lly app roach .

Storms come up far too
fast in t he southwest and
midwest , unlike, say, a hur
ricane app roachi ng Flor ida
or Texas. There were days
of warning o n recent hurri
canes . In t he m idwe st,
when two air masses ge t to
get her, we often ge t some
hair-rais ing minutes of a tor
nado warning.

Solutions-Save Ou r
So uls( . .. --- ... )

The re are, fo rtunate ly,
severa l answers to the prob
le m . Pro pe r equipment
choice, the way NWS ha n
dles rea l a lert cond itions,
and what you may already
have on ha nd o r be ab le to
get cheap are all that I want
to tie together in this arti-
cle. .'

whee l, eye on the ball, etc ..
and-try-to-we rk*in-tha t-pos i
tion jo ke. Why not let a
very specia l moni tor do the
worry and watc hing, cou r
tesy of the National Weath
e r Service VHF radio broad
casts?

Shou ld the "very specia l"
comment lead you to be
lieve my idea is also quite
expens ive li ke t he special
receivers used in schoo ls
fo r weather warnings, don't
let it! It is just not true. The
"special" re fe rs to t he
dedicated and re liab le job
my un it does and some of
the easy and inexpensive
ways to accom plish rea lly
fantastic resu lts .

Our sta t ion in t he Ind ia
napoli s a rea is o n 162.550
MHz and serves a much
wider territory of central In
diana than I t hink even
NWS planned o n. The trans
missions are na rrowba nd
FM (app roximate ly 5 to 7
kHz aud io) and easi ly pro
grammed into most of t he
avai lable monitor/scanne rs.

The Source o f Warning

The Nat iona l Weather
Service operates a weat her
wa rning system of VHF sta
tions throughout the coun
try. They are lo cated in
nearly every m a jo r-s ize
city, near any sizable body
of wate r, a nd in some
remote places you would
never believe. A phone ca ll
to your local radio/TV sta
tion, a note to the Nationa l
Weathe r Service (NWS), o r
pu nching up the ir frequen
cyon a mo nitor will te ll you
quick ly if one is nea rby
enough for yo u to use it.
The frequencies in use are
162.400 , 1 6 2 .4 7 5, and
162.550 MHz, one frequen
cy to any given area.

A word about scanne rs,
though. I have had Indy
NWS programmed into my
Bearcat 250 scanner since I
first learned of it. I live on a
fa rm, out in the open, and
am , in a word, vu lnerab le!
Howeve r, if you want t he



In order to get the proj
ect into use a s q u ick ly as
possible . I ha ve " bo rrowed"
he avily o n othe rs' des igns
tha t I knew worked . I ha ve
ad ded a PC boa rd if they
d id not, modified some cir
cuits to do my bidding in
stead of t he o rig inal
author's, and c re a te d a
lash-up that works a nd
works well . I will try to cred
it the original authors and
sources as I come to them,
and I will point o ut my
c ha nges.

For opening c red its, the
battery c ha rge r co m plete
with a very nice floating
c ha rge system for always
live batteries is courtesy of
Don Johnso n WBbMX D via
73 Magaz ine, August, 1980.
I have had my a lert monitor
system for some time no w.
but the c hange to Dan's
sys tem with fl oat featu re
has re a ll y added d imension
to it. It made good sense
and worked right off, but it
had no PC board . I added
that as a plug- in or wire- in
PC board and it is Fig. 2.

The batteries. as I said,
are much more c a pa b le
than the monitor requires .
The re is another good
reason for stayi ng with a ll
that " grunt" capability, a nd
that is tha t the batteries a re
re adi ly avai lable in the
fo rm of the re p lace ment
batte ries for portab le TV
sets . O ne such source is
RCA de al ers or thei r Parts
a nd Accessories Depart
ment (RCA part number
1437888-501 -one 6-vo lt
pack. i.e., B1 o r B21. 12 volt s
requires two of these packs .

tion . Note: The re gul ator
supplying poi nt Ixl w ill not
supp ly the Hea thkit 2-Am
pere t ran smit load when the
power source is operationa l
in ac mode. but then I have
a Heathkit ac power pack
for that. I am referring to
real emergency cond it io ns
and battery operation only.
The source in a c mode
(point x) will supply 1 Am 
pere max imum .
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off in the early evening.
without hav ing to fo rever
eagle-eye the monitor. it
would cont inue runni ng o n
batteries-for da ys if nee d
be. Further, a 12-vo h jack
on t he back connec ted
ac ross (x) a nd (z) a llows me
to run the Bearcat 250 o n 12
V d c a ll the t ime, by usi ng
the Bearcat mobile po wer
input connection. In a re al
b ind , I c a n even plug in my
HW-202 2m FM rig with ru b
ber ducky for full 2m opera -
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Any really usefu l monitor
must have a standby power
source and switch to it au
tomat ically. It should use
rec hargeab le , r ugged ,
sea led batte ries like those I
have shown as Gel/Cel ls in
Fi g.1, B1 a nd B2. Thi s f igure
desc ribes my power sys tem
a nd the swi tc hing ne ede d . r
admitted ly overki lled when
it came to the Amp-hou r
rat ing a nd capacity of the
batteries I used . I wanted to
be su re if the power went
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be warned of danger, but
the danger is sto rms and
with that goes wi nd . hai l,
ice, snow, tornadoes-and
sooner or late r los s of
power from the a c ma ins . If
light n ing knocks a pole
do w n up the road and your
power goes o ff a t the lea d
ing edge of the storm, and
then t he tornado comes
dancing up to your door
step, the alert monitor is
no t going to warn anybody
with the juice off !
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Fig. 3. Configurations: Wha t can be put into service, uses, facts, and ideas. Configuration 1:
t.ow-Z (speaker) radio audio, tone-alert feature, and power line fai lure fea ture. Configura
tion 2: Low-Z (speaker) radio audio, tone-alert built into radio, and power line fai lure
feature. Configuration 3: Scanner use, e.g., Bearcat 101 o r 250. Configurat ion 4: Tuner o r
other VHF boards with high-l out and no audio amp. Configuration 5: Can be used like con
figu rations 1 or 3 with 2m FM rig to monitor for tone calfs only. Configurat ion 6: Same a s 5,
only WWV Time-cube and the tones given on the hour/haff-hour/minute for contest or
schedule operations. Configuration 7: Same a s 5, with converted CB radio on 10m for local
net o r rag-chew cafl-up o r messages. Con figuration 8: Same a s 5, with unconverted CB and
emergenc y call-up, e.g., REA CT, WTHR, d isaster.
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IS(>.144
150-220

CALL TOLL FREE 1-SClO-8S4-6046

HAM RADIO
OUTLET

(415) 342-5757
(213) 988-2212

1714) 761·3033 (213) 860-2040
f415j 451·5757 (714) 560-4900

FOR UNDISPUTED
PERFORMANCE,EASY

ASSEMBLY, VERY
BROADBAND, LOW SWR,
RUGGED MECHANICAL

DESIGN ... TRY THE
~ISOPOLETM

ANTENNA FOR YOUR NEX
VHF OR UHF BASE

STATION INSTALLATION
MAST NOT INCLUDED

FOR AEA ANTENNAS
OR OTHER AEA PFiODUCTS,

CALL OR VISIT;

ISO-44O

Model 1736
In ternal backl lghl l Aluminum

and Po ly case/ Portabl e
$34,95 (piuS $3 00 sh ipping)

Brings you the
Breakthrough!

Independent Military Option
Military time format clocks by Benjamin Michael . Independent of power
lines these units are energy efficient, secure, and free to provide
accurate quartz controlled time in any setting. Used by the Mil itary and
U.S. government agencies as well as many municipal law enforcement
and public safety departments, these units won't quit just because
commercial power did.

Exercise your independent military option now.

~ '" lQ~wkJ~\~WA
INC.

Canadian d'S1f>bulef 65 E. Palat ine Road
Ha m Rad ,O ...t1~"'ll ,e •
PO Bo. 755 Prospect Heights, IL 60070 =_ 1
51 JOM. IIlB E2L ~B3 312-459-5760 Y/S,olI '

Model 1730M
Dual. indepenoent clOCks /Solid walnut case /
Func tional and beauti fu l
$ 6 9 .95 (pl"SUOOSh,ppmg)

r----------,
I copy RTTY, ASCIII

II and Morse
: from the palm :
I of your hand. I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I Have you waited to get into I
I ecce reading until you found I

out what this latest fad was
I about? You can stop waiting, I
I because irs no longer aeac. I

Amateurs everywhere
I are toss ing the gigant ic I
I

Clanking monsters of vester- I
year that once performed

I t he j o o o f readin g I
I

racnoteretvce. They are rrac- I
Ing them in for state-of -me-

I art ccce-reacmo devices I
that are Incred ibly sm all .

I noiseless if cesuec and In- I
I finitely more versatile t han I

thei r anrto ue predecessors.
I Kantronlcs. the leader In I

code-reading development, I
I hasjust introduced t he latest

I and most -advanced break- I
through In the copying of

I Morse code, raoioteretvoe I
I and ASCli computer iaoau- I

age. II The Kantronlcs Mlnl-
Reader reads all three types II of code, d iSPlays code speed,

I keeps a 24-hour ClOCk, acts as I
I

a raotorerervoe demodulator I
and reads all of it s decoded

I informat ion out on a travel- I
l

ing cnscravof 10 easy-to-read I
charact ers. It is so compact

I that it f its In a hand-held, I
carcutaro r-sue enclosure.

I At $289.95 , the Mlnl·Read· I
er outper fo rms anyth ing II within another $400 of its

I price range. I
I

Call or viSIt you r Autnor tz- I
eo xantrcntcs Dealer now to

I fi nd out what the latest in I
I

recnnorocv has d one to I
COde-reading.

I I

: II[tl kantronlcs :
(9131 842·7745

I 1202 E. zsro Street I
I Lawrence, Kansas 66044 I
L .I
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Auloma lion- The
Tone Decoder

This ci rcu it is al so bor
rowed, though modified,
a nd belongs t o Robert
lloyd, from Popular i lec
trcnics. May, 1976 (I read
'e m allf). The origina l cit-

on batte ry power, K1 ca n be
jus t a DPDT relay with a
12-Y de coi l, no K1 c con
tacts, a nd K1a a nd K1 b con
tacts ra ted at 1 Ampere . 52
(warni ng on'off) can then be
el im ina ted . I wou ld advi se
you to wire it in and just put
it to "off"; add ing it costs so
litt le . You won't know how
usefu l it is unt il yo u have
tried it for awhile . In any
case, keep the alert test
sw itc h. 53, as you still want
to be able to test the tone
alert system from t ime to
t im e with an inte rnal
10So-Hz to ne. 20 seco nds o r
so on 53 sho uld open up re
ceive r a ud io, whether the
NWS ca rrier is present or
not.

o

"

PI ~:

0 '" 0 0 ",01
o

• N

*:--_~ t:.L 0

gO! ~ of '
-~;~"},~-o ~
o ~

o

ingly with you r layout. My
lED re commendations a re :
red fo r 11 to show lim it cur
re nt, ye llow or am ber fo r 12
to show no rmal chargi ng,
green fo r 13 to show the
float/standby cond it io n,
and whatever fou rth colo r
yo u can come up with for
the rema ining 14 to sho w
that the mon ito r is on and in
the ac mode .

All ci rcuits (LED, re lay.
audio, e tc .I a re a rra nged to
a llow minim um c u rre n t
drain in the batte ry se rvice
mode , i.e.. alllEDs are off,
rel ay K1 is de-e nergized,
and aud io is off until alert
tone is re ceived unless in
NWS p o s it ion . I have
cha nged ve ry litt le o f Fi g. 1
from Den's o rigina l except
the added 12-V dc re gulator
a s a n ac-m ode powe r
so urce and switc hing re lay
K1 . If you do no t want the
tone wa rning on ac fa il ure
but o nly for the radio to go
on quietly monitoring NWS

o

LI MIT L EO CAT HODE

FLOAT L EO CATHODE

NC
NC
NC -

CHARGE L EO CAT HODE

LI MI T LED ANODE

CHARGE LE O ANODE

FLOAT LEO ANODE

+RE G OUT BATT 0

NC-

C
AC

-
20 VAC NC-

AC
NC

RAW DC +

Fig. 5. Component focation for power supply board.

BATT e,

RAW DC 
JU MPER

panel , as you choose. Afte r
the to ne brings up receiver
audio for a fixed period, to
go on listeni ng, that switc h
must be changed from the
normal a lert moni tor posi
tion to NW S, so act accord-
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Control and Switching

Fig. 1 shows a ll the
switching to au to matically
drop the monitor to ba ttery
upon an ac line failu re ,
sound a 10So-Hz tone a nd
bring up the NWS audio if
desired , and eve n automat i
cally switc h back to the ac
mains when power has been
resto red. At that time the
batteries begin re c ha rging,
and when back up to fu ll
c harge, switch to the float
ing c ha rge state to ma intain
full capacity fo r the next
downtime fa ilure .

Fig. 4. Audio amplifiers: Using the total unit with tuners that
have high-Z audio avaifabfe and/or no aud io ou tpu t slage(s)
to boost audio level for speaker.

It is a plastic package con
tain ing 3 cell s, has leads of
about 6" co ming out w ith a
rather sta ndard molext
2-p in connector termina
t ion (ma le plugs, fema le
pins), and the leads are long
enough to change to any
connector o f your choi ce.
For inform at ion sake. they
are made by Gates Battery
so thei r brand name 6 V @
45 Ah will do fine also. The
Globe-Union #1245 also is
the same.

LE D indi ca tors keep you
constant ly awa re of status,
so I recommend you mount
them o n the fron t panel
with the speaker a nd vol
um e contro l. The NW S
ON/Alert position switch
can go there o r on the rear
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Britt's 2.Way Radio
Sales & Service

2508 Atlanta Street
Smyrna, Ga. 30080

1404) 432-8006

THE LAST WORD IN
READERS

THE NEW
~

MBA-RO
FEATURES:
• 32 CHARACTERS FOR EASY HIGH SPEED COpy

OF MORSE
• ASCII and BAUDOT RTTY
• NO RECEIVER MODIFICATION NECESSARY
• INSTANT SPEED TRACKING FOR MORSE CODE

OVER WIDE SPEED RANGE FROM 2 TO 99 WPM
• OPERATES FROM 12 V.D.C.

For AEA Readers or other
AEA Products, call or visit:

Brings you the
Breakthrough!

~~ ,
\~;,

nie
HMlSHAaC

808 N. M.ln • E¥.nsvllle.IN 47711
TEN·TEG
546 Omni·C x cvr $1050
580 Della 740
525 Argosy 480
229 2KW Antenna Tuner 225
227 200W Ante nna Tune r 72
234 Speech Processor 120
243 Remote VFO·Omni 169
217,218, 2190r 220 IF Filters 49
215P Mic ropho ne 25

SANTEe
51 14411lP 2m Hand·Held 299

AEA MBA Reader 270
AZDE N PCS-300 2m Hand Held call
BUTTERNUT HF6V Vertical 109
CUBICAslro 103 1175
HAl CT2100 695
HY·GAINTH7 OX call
HY·GAIN HAM IV Rotator 16'
KLM KT34A 315
ICDM25A 309
ICOM730 700
MFJ 496 Keyboard 290
MI RAGE BlOB 155
YoCom pocket Power 195

I.f~ 812-422-0231 ,."L ~. MDN·FAI9AM·6PM • SAT 9AM-3PM
Writft for Our ne w and u~ed equipmenr lis l ~

"
I Unlveru.1 ComrnunlcAdons

A DIVISION Of INNOVATIVE LABS, INC.

-, r.o . BO X 339

ARLINGTON, TEXAS 76004-0339

VARIABLE POWER SUPPLy• •.. •. . .• $24.95

SUPERVERTER I•..•.• .•. • • •. .• . •.. . $99.95 Comple te ki t includes all components for working un it ,

The ult imate In converter technology ! Dual-stage setec.
Including deluxe box and overlays.

live preamp. mixer, l.f. amplifier and no-drift crystal -con- DISK YAGI ANTENNA.. . •.. • ..• ... .. $25.00
trolled oscillator. We recommend thi s un it for experl. Comp lete ki t with PVC and mounting bracket. Stronger
• need kll bulld.n• 12 , St atio na ry Po wer than loop yagl, and equal In gain.
Supply . . .$24.95 for S!Jperverter I.

SELECTIVE PREAMP......... ...................$39.00
4-FOOT DISH ANTENNA . .. ....... •. $54.95
Overall 25 dB gain. Partial assembly required. Shipped

This new unit Is not like other wldeband preamps. Ex- UPS (ground) only.
penenceo kit builders can easily add thi s unit to our ex-
Ist lng boards or to other manufacturers' boards to im- DL·2000 SATELLITE RECEiVER. • • . . $749.95
prove overall performance. Fully assembled receIver- this Is not a kit.

2300 MHZ CONVERTER KIT.•.... .. .. $35.00 VIDEO STABILIZER........... ....................$55.00
Complete with PC board, parts and H)·page Instruction
book.

Hope 10 see you
TERMS: COD, Money Order, Bank Cards (817).860.1641 in Dayton
HOURS: 8:30-4:30 COST; MON-FRI

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

UNIVERSAL COMMUNICATIONS TX 76004-0339
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Fig. 6. PC board layout for tone decoder/tone oscillator.

Fig. 7. Tone decoder and latch: Detecting the National Weather Service alert tone and
holding audio on for a fixed period.

Building It My Way

Instead of the SCR to
latch the system on, I have
used another 555 IC set for
about 2 minutes. 1 used
another of the 3/4-unused
gates in the 4001 to invert
the original high-going SCR
turn-on pulse to a low-going
555 trigger pulse. Now the
monitor comes on for
about 2 minutes. If any
thing interesting is going on,
I can throw the switch from
alert to NWS-ON and listen
for any period of t ime,
returning it to alert when I
have finished . This way,
even the test alerts only
bring the monitor on for 2
minutes, and that I deemed
tolerable. My head was safe
again!

not locate quickly enough
the HEP 320 SCR he used to
latch things on after the
tone is decoded. My substi
tutes were not reliable
enough. and while mum
bling something about lo
cal parts suppliers' rela
tionships to the old a-leg
ged Army pack transporta
tion. 1decided I needed one
more feature not provided
for in his original circuit.
Even had I gotten every
thing working up to here, I
had overlooked one small
detail in the NWS signal for
mat and schedule .

Remember , I wanted
total hands-off operation
until the real tone alert
brought things up. Well, as
an added service to the
schools and other NWS us
ers, NWS also sends out a
test tone callup every morn
ing around 10 or 11 o'clock!
That meant my perfect sys
tem would come on every
morning and " serenade"
my wife for 8 solid hours
until I got home around 6
pm. You know by now, that
even if she unplugged it, it
would harp on and on.
Since I don't wear a hat, my
head goes in the door first,
and I have grown rather
fond of it stay ing attached
to the rest of my body,
'N uff said!

,
cr,,,

You wi ll see more in the rest
of the configurations for Ra
va lues, but in general. Ra
should be equal to the ra
dio's speaker impedance or
close to it. Usually from 10
to 47 Ohms works just fine ,
but try to match speaker Z.
If Fig. 4 is used in any con
figuration, then Ra should
be 600 to 620 Ohms to
match the tone preamp's
output impedance. There
was no PC layout with the
original on this one either,
so I have included mine as
Fig. 6. Fig. 6 also has the
tone oscillator on it, since
one feeds the other any
way, and that makes one
less wire for you to hook up.

The modifications did
not come about from
Lloyd's circuit not work
ing - it does. I simply could

code output (low) and the
555 output (returning to
low) to form a high output.
Mine is the same up to this
point, except Ra is shown as
an (*). For the Weather
cubet used with Lloyd's
original circuit (Fig. 3, Con
figuration 1), Ra is 10 Ohms.
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cuit ran a 567 IC as the tone
decoder, a 555 IC as an anti
fa lsing device to keep voice
in the 105O-Hz range from
triggering the monitor au
dio on, and II. of a CMOS
4001 gate to identify the le
gitimate over-15 -second
tone by gating the tone de-
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Fig. 9. Component location for tone decoder/tone oscillator board.
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aud io -the monitor radio
part. I have a few t ips on
that part that can save
bucks.

First, don' t ove rloo k
whe re you are and whe re
the stat ion is. A nearby sta
t io n does not take a $300
receiver sensitivity to hea r
it. Even if you a re a bit out
fro m the station, don't over
look using " cropped-down"
channe l 2 through 6 VHF
TV an ten nas of t he dis
count store variety or a
cropped-down b roadcast
FM or even 2m antenna.
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Fig. 10. PC board layout for audio interface.

i -;:l[(!SPKR

Fig. 11. Component location for audio interface board.

de to the aud io amp (380) is
broken instead. This is done
by connecting power source
(x) to audio board (R). Just
when and how this is done
is covered in the Configu ra
tions section and Fig. 3.

Configu rations-
Endless Ideas

Obviously, the re are
many ways to attack the
problem once past the
highly recommended Fig. 1
power source. The first step
is what you are going to use
to get the VHF down to

CI4

-1f-

R9

~
...............le3...L CJZ ell R3

RF
RT\

;;[' 'T' C4 ---' L Z CIO -1f-~
I -n T -'- Y. • R5 t

I 01 CI'T' ;::(-'\N'w- R6

-'-C5 ~ 'lEf7

lewl Ji...L ~C6
TP jRF ICz

CW
~ 15

tRIO
R

desire. Don't let the voltage
on/off control of the osci lla
tor scare you. Under normal
circumstances it is not good
pract ice, but it a llows
easier contro l switch ing
here . The monitor tone de
coder needs 15 or so sec
onds to respond, and the
oscillator w ill settle down
to its 105O-Hz output in
much less than that.

Interface- Making
What You Halle Work

Fig.4 is a 2-channel audio
circ uit, and Fig. 6 is a PC
layo ut for same. It too is
"borrowed" from a friend
at work, but it is pretty
much two data-book cir
cuits on a single PC board.
The original intent was to
bu ild up the audio from a
High-Z source, like a one- IC
FM demodu lator . One
channel (the 741C) bui lds it
up from 50 mV to 500 mV
with a 6OQ-Ohm impedance
to d rive a modulator Iike
that used in a video tape or
games unit. The second
channel (LM380) builds the
power leve l up to 2 to 3
Watts to drive a speaker. It
was idea l for my purpose,
and by a minor PC board
change to divide the +12-V
d c feedpoint into two
points, it is perfect. The
+12 V de must go from
power source (x) to the (x)
of the audio board d irect ly,
so the tone amp is a lways
on and work ing (741 C). To
silence the audio output
without having to resort to
th ings like breaking the pos
hi lead of the speaker with a
rel ay (see Fig. 3, Configura
tion 1, relay K2), the + 12 V

Ce can be about the origi
nal 0.1 uF/30 V, and Rb
should start at t he original
470 po int. Rb and Ca fi lter
out the little glitc h tha t oc
curs when the 567 tone
decoder output goes low o n
tone. That low causes the
555 anti-fa lsing dev ice out
put to go high, but not im
medi ate ly. That insta nt t hat
the 567 and 555 ou tputs are
both low wou ld make gate
1 output high, gate 2 o utput
(i nverte r) low, and false ly
tr igge r the last latch 555
on-a no-no. As long as the
fi lter is big enough to stop
that false triggering and not
exceed th e total norma l
ton e du ra t ion, itw il ldo.lt is
not crit ica l, so try what you
have.

As fo r the fu rther "see
tex t" items ind icated by ",
Rc can be from 10k to 1M
and still trigger the 555 and
not injure the trigger input.
It is a safety device to pro
tect the 555 trigger input
from attachi ng di rectly to
the + V rail when high, as
the CMOS 4001 device
would a llow it to do. Keep
going up to 1M (or it qu its
triggering), cut that value in
hal f, and you should be in
fi ne shape from both safety
and reliability standpoints .

Testing- The Tone
Oscillator Function

The tone oscillator is a lso
borrowed, straight from a
Na tio na l Semiconductor
Data Manual, June, 1973,
for a 566 tone-oscillator Ie.
The PC layo ut is mine and is
just added o nto the inpu t
end of the decoder board ,
Fig. 6, as that's where its
output goes, anyway. It is
turned o n by tu rning the
vo ltage on and off, ei ther
by manual test by pushing
the switc h (Tone Ale rt Test,
53, Fig 1), o r by the K1 c
relay contact to a lert you of
an ac line fa ilure . The
sw itch, 52, between K1c
and the tone oscillator
merel y lets you include the
loss-of-ma ins feat ure , but
not a lways use it if you so



ALIGNMENT and ADJUSTM ENT

See the power supply in Fig. 1. With no battery attached ,
adjust R2for the floating voltage of 13.5 V dc (2.25 volt s/cell x
6 cell s 0= 13.5 volts). Next, adjust the fu ll-charge voltage by
jumpering point A to the emitter of Q3 and adjusting A3 for an
output voltage of 14.4 V dc (2.4 volts/cell x 6 cells 0= 14.4 V.

The cu rrent limit control , A 4, is a li ttle more diff icult to set. I
set the con tral to lull counterclockwise, then connected the
battery, with an ammeter in series with the battery, to the
charger. A part ially discharged Gel/Cell will draw in excess of
the maximum allowable charge current from an unregulated
supply, so all you need to do is turn the limit control until the
meter indicates 700 mAo

The charger is ready for service. Connect the Gel/cell and
watch the l ights. The yellow LED indicates the battery is
charging. lithe red LED also is on, you know that the charger
is limit ing and you can expect the terminal voltage to be
below 14.4 volts . As the full y-charged condition nears, the red
LED will go out and the voltage will reach 14.4volts.When fu ll
charge is reached (charge current below 100 rnA), the yellow
LED will go out as the green one comes on.

No al ignment or adjustment is required for the audio inter
face in Fig. 4 beyond set ting the user tcenef-rnoun teojvofume
control lor the volume level you want.

See Fig. 7, the ton e decoder. For test ing, start wit h th e ICs
out and the circuit not connected to the receiver.

InstaHtc t in its socket and connect a dc voltmeter betw een
pin 8 and ground (posit ive side to pin 8). Turn on the dc power
and note that the voltmeter indicates close to the supply volt
age. Connect an audio signal generator ground to the circuit
ground and the hot side to the W terminal of T51. With the
relay ce-eneratzec.jc t's input should now have a sig nal.

Set the signal generator as close as possible to 1050 Hz.
Adjust R2 until the voltmeter reading drops to near zero, in
dicating tha t ICt is decocting. Aemove the signal generator
and the voltmeter should go back to the supply voltage
reading. Perform this step several t imes to make sure that IC I
is operat ing wit h each application of 1050 Hz. Turn off the
audio generator and the de power.

Remove tc t from its socket and install tC2 in its socket.
Connect the dc voltmeter between pin 3 of tC2 and ground.
Turn on the de power . Connect a jumper to circuit ground and
tou ch the other end to pin 2 01 fC2. Note that the voltmeter
reading is the supply voltage.After about 10 seconds, the vall
meter should drop back to near zero, indicating that IC2 has
timed out. li the timing is too short, increase the value of R5.
Conversely, if it is too long, reduce the value of R5. Check the
timing cycle several t imes to make sure it is in a range of 7 to
14 seconds. Turn off the power supply and remove the jumper.

Remove IC2 from its socket and install IGJ in its socket.
Connect one end of a jumper to circuit ground and the other
end to pins 1 and 2 of IGJ simutlaneously. Relay K 7 should
close and lock in. Wait for 14 time-out, and note that the relay
opens. Repeat thi s operat ion, ending with the relay closed.
Remove the jumper and connect it between the supply and
ei ther pin 1or 2 011C3. Remove the jumper and the dc supply.

Once all tests have been made., install all 01the ICs. Apply
the de supply and put the 1050-Hz signal from the audio
generator on the input. Alter IC2 has timed out , the relay
should close. Remove the signal input, depress 5 7, and the
relay should open and remain open. The circuit is now ready
lor installation. Note: The tone oscillato r if built and Irequen
cv-cnecked for 1050 Hz can be used as an audio generator.

The tone oscillator in Fig.8 requires only one adjustment to
align the trecuencv adjustment pot for a 105().Hz output at TP
(square wave) or W (tr iangle wave). Adjust At for 50 to 60 mV
p-p signal at W, or wa it and adjust At for consistent tone-alert
operat ion when the decoder is f inished and aligned (see Fig. 7
align ment and adjustment rntormatrom.
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They will be f ixed-mo unted
and can ev en be in t he attic
if you are not in an al umi
num-sid ing-co vered house.
The stat ion won't m o ve o n
yo u, I promise, so there' s no
fuss w ith rotors. Even the
" c hea p ie" m o n ito r rad io
sounds f ine o n a good out
side antenna instead of its
telesco ping del ight, b ut t ry
t he w hip fi rst - it's free with
t he rad io and might amaze
yo u .

A s an exam p le, o n t he
Weather-cube from Rad io
Shack that I had and t ried
f i rst, indoors and o n the
whip it sou nd ed O K, but
some d ays it was noisy and
some days m y to ne feature
was margin al. That you
don't ever want, so just for
k icks I lashed it u p to my
11 -el em ent 2m antenna
u nmodif ied - and t he dif
f erence w as astounding no
matter w here the antenna
w as pointed ! Not onl y p er
fec t lo cal copy, bu t the
same o n anot her channel
from Chicago 250 + m iles
away . I m ere l y t o ok a
p ane l-mount screw-i n type
UHF co n necto r to match
t he p l ug o n m y 2m lead-in
with RG-8, so ld ered a piece
of #22 insul ated w ire to the
center p in. w ra p ped 8 t urns
(arb it rary) arou nd t he base
of the collapsed wh ip (top
of rad io), and then so ldered
t he remaining end to the
ground sid e o f the UHF
fema le . Connec t t he male
from the a n ten na and
voi la-signal. N othing fan
cy, nothing reso nant, per
fect copy. Proves i f you go t
it - t ry i t.

In all the configu rations I
show in Fig. 3, I run the
radio off t he power so u rce
of Fig. 1 . In so m e, t hat takes
a d ro pp ing resisto r in the +
lead to the rad io to drop t he
power sou rce + 12 V d c
d own to the required rad io
voltage. M o st pocket and
p ort a b le radios o f t hi s
w eather type run off a
+ 9-V dc t ransistor radio
battery . The resisto r will be
Ohms = 3 vo l ts div id ed by
t he rad io cu rrent in Amps.

Wattage o f the resistor is 3
vol ts times t he radio cu r
rent in Amps. Sim p le Ohm's
law . Why, even the appl i
ance o perators should not
f ear thi s pro ject.

I hav e show n som e vari
o us configu rat ions I have
t ried and l isted som e possi
ble u ses u sing these lash
u ps. The possibilities are as
end less as you r imagi nat ion
and t ime. The exam p les are
speci f ic, but let me gener
a lize a bit.

Conf igu ra t ion 1 - Thi s
was t he o ri gi na l idea: any
low-Z speaker o u t p ut
be low about 3 W atts, a
rad io needing abou t 1/2
A m p o r less of +12 V de o r
less, and you' re in!

C o n f i g u ra t io n 2-Fo '
radios that al ready hav e a
tone-alert featu re, but you
st i l l l ike the stand by battery
id ea .

Co n f ig u ra tion 3- Use
t he idea w ith a scanner o r
m oni tor and d ec ode only
net o r special ca ll s to be
tone type (RTTY?).

Conf iguration 4 - Use a
retuned FM tuner, ham fest
sa lv age m o ni to r boards, o r
'l -t o-a-c rv sta l o lder monitor
boa rd s. Buy one crys
ta l -be weather saf e! I
have seen several of these
o ld er monitor board sshow
ing up aro u nd the bamfests
(D ayt o n and Ind y so far) f or
$10 or less.

Configu rat ion 5 - Same
as idea 3 us ing m on itor o r
sca nner.

Con f igu ra tion 6- U se
t he t ime tones o f WWV
w it h an inexpens ive T im e
cubeTM from Rad io Shack.
Retune t he decoder board
to work on the WWV tones
you wan t. Use for contests,
f O minute reminder, et c .

Co n f i g u rati o n 7-U se
the idea with a converted
11m C B-rad io b oard from
o ne o f the fl yers (Olson) for
use as a local net o r rag
c hew call-up o n 10m. T he
audio outputs are u sually
missing o ff these (use Fig.
4l, and the t ransm itter you
d on ' t c a re abou t f o r a
monitor !

-
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$1699 5
KIT

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

CONNECTION

NOVAX AS A DUPLEX
AUTOPATCH

,1' .
y ... "

MOBILE

• EASY INTERFACING with radio audio
& squelch Circuit

• SINGLE DIGIT CONTROL
(connect and disconnect)

• 3 MIN. CALL DURATION TIMER

,,~, C"""u Ie ..., , /•••

DUPLEX AUTOPATCH
REMOTE SWITCH

MESSAGE SECRETARY
EMERGENCY ALERT

o.

•• • • •

MOBILE CONNECTION

Here 's an example .. .
NOVAX AS A SIMPLEX

AUTOPATCH

I···· 1--1 .~.5

Wired and Fully Tested
$219.95 • Shipping $3.50
In U.S.A. • N.Y.S.
Residents add appropriate
sales tax

Hundreds alrea dy in operation. Call anyone-anywher.-anytime

FOR MORE DETAILS CALL OR WR ITE :
NOVAX-R.W.D. INC. • ORISKANY, N.Y. 13424 • 3 15-829-2785 .... 21

NOVAX intertaces your standard 2 meter; 220; 450: etc. base station and DTMF
(Touchtone) Telephone, using a high speed scan switch ing technique so that you
can direct dial lrom your automobile or with the HT from the backyard or poolside
- automatically. Easy installation , Rlngback (reverse autopatch) option available
lor $29.95 kit -$39,95 factory WIred.

• SMALL SIZE-(5" x 6" x 2")

• STATE OF THE ART
CIRCUITRY 12-16 VD.C,

• ADJUSTABLE ACTIVITY TIMER
(clears out if mobile is out of range)

MORE
THAN
A SIMPLEX
AUTOPATCH!
NOVAX IS NOT JUST A SIMPLEX

AUTOPATCH ... IT'S A:

TO ORDER-SEND Check-Money Order (Mas terCard or Visa accepted) to:
R.W.D. Inc., Oriskany. N.Y. 13424 or call (315)-829-2785 ... 21

IT'S INCREDIBLE

Here is how the system works.
Each lette r is learned not as
dan's and crt's bu t the way the
who le character sounds in
strai ght Engli sh sound-ankes.
For instance. the letter 0 is
learned as " Dog Did It" not as
dah did di.

Slap to rtur ing yoursel f any
lo nger with ol d fa shioned
methods! Send $39.95 today to
WHEE LER APP LIED RE 
SEARCH LAB. Box 3261 , City
of Industry, CA 91744 . Ask for
Code Quick #1 03.(Ca lif. resi
dents add 6 % sta te sales tax.j
Your research tested ki t con
tain ing 5 power-packed cas
settes in a beautifu l vinyl case,
visual breakthroug h im age
cards and original manual will
be forwarded the same day by
postace-paid U.S. m ail.

One User Comments:

" First new idea in code study
and the darn thing works! So
much fu n you don 't realize
how much you 're learn ing! "

M.S. Greneda. M iss.

Hundreds of
satisf ied customers !

You can't lose! Follow each
simple step. You must suc
ceed or return the kit and re
ceive an immediate 100% reo
l und! Take your f irst step to
success today . ..

"Been trying to master
code for years," says New
Ham. " Code Quick finally
made it possible for me.
How do I thank you! "

Now you too can mas ter Code
to r your first ham ticket or
break through tough pl ateaus
10 upgrade to 13 or 20 wpm in
days. Does that sound to good
to be t rue? Code Ou ick is a rev
olu tionary breakthrough dis
covery based on tested learn
ing princ iples whi ch amazing
ly simpli fies the learn ing of
Morse code!
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Exclusive cross over frequency range
3 Transmitte r/3 Antenna Connectors .
One SWR/Powcr for the serious amateur who operates all bands. HI'
10 450 MH z

DOLLAR SAVER/SPACE SAVER
WELZ SP-300 SWR & POWER METER

1.8 10500 MHZ/l W 10 I KW

1 route just for sheer sim
plicity and lack of cost The
ac power/de backup is a
must Then go with Fig. 3,
Configuration 1. The Radio
Shack " CUBE" is a nice lit
tle performer for under $20,
and it's much less on sale. I
have included an Align
ment and Adjustment sec
tion (see box), and most of
these notes are taken right
from the origina l authors'
information. I have tried
them all, and they work, so I
decided to pass them along
unchanged. All are of the
nature that once done cor
rectly, you can forget them
and just enjoy the results. I
have not noticed any drift
type problems or anything
that would cau se a problem
when you are co unt ing on
the monitor to be working.
A very reliable device in
deed is what it turned out to
be. May your marriage of
components and parts be as
happy and long l ived as
mine.•

Configuration 8 - Similar
to 7, only unconverted CB
to monitor CB for REACT
channel 9, weather, emer
genctes.

Co nf igurat io n 9-1 did
not show a Conf igu rat io n 9,
but don't over look the
possibilities in any of the
configurations of added
poles on the relays if need
ed to switch in a tape re
corder on those tone call
ups to record a message
while you are out You get a
tone call and the caller
leaves a message-a nice
feature ! The recorder can
run off the power source
just like the radio with an
appro priate dropping resis
tor.

Summary

For the time and money
involved, I doubt you could
spend a more rewarding
weekend of effo rt. If I were
start ing from scratch right
now and had nothing, I
would probably go the Fig.

... 318

--.--

I _
NeG
. I

Serious Dealers Listing Avail able.

1275 N. Grove St.
Anaheim, Cal. 92806

(714) 630-4541
NOTE: Price, Specifications subject 10 change without notice a nd
ohiigarion .
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SAVE$150
~""'~: .... - ••••••
,. ,. - ••••••-- -- ...... _.

Operates from external 12VDC @200 rna

NEW ... $99.95

THE
CONTESTERTM
Computerized
MorseCode Keyer

WITH THE NEW AEA MODEL
CK·2. YOU TOO CAN HAVE THE
WINNER'S EDGE

-

Digital
MUllimeter

The Drake DM2350 Digital Multimeter is a
oon~t' n i t' nt . small handheld Hquld crystal
display meter ideal f or the serviceman or
hobbyist . Thi s 3 'h digit meter is auto- ranging ,
aut O· l eromg. has polarity indicat ion. and an
over-range warn ing signal. Battery life is
greater than 300 hours with a "iow battery"
indicator. A cont inu ity t est sounds a signal
when circuit resist ance is less t han 20 Ohms
De accuracy is a basic 0 ,8% ,

aanees. probes. 20 amp current snunt. spare
ruse and son carrying case all included at $95,95

Add $2,50 Shipping and handling per order.

$end Check wIth orde, "nd provide sl reel "ddre"
for UPS sh ipmenl Ohio resroents add $a les la"
Charge card buyers may call toll f ree-

1·800-543·5613

[ nmm In Ohio. or for
<:( -5> I· , «irorrnaucn ca ll:
- , 1-513·866-2421

R. L. DRAKE COMPANY
540 R i Ch ~rd Street. MI~m 'Sbu rg Ohio 45342

c?""

f Yl'
•

\

C & A Roberts, Inc.
220 10 So. Wilmington Ave.

Suite 105, Carson, Ca. 90745
(213) 834-5868

I VISA I

2 locations open Man- Sat
10 am 't il 6 pm

Thurs & Friday 't il 9 pm

Tho model CK-2 "CONTESTER" is part of the latest generation of famous AEA
computerized e'ectrcnc keyers. Like many of our other innovative electronic products,
the Contester'" keyer utilizes a custom AEA microcomputer with proprietary copy
written software. The CK-2 retains virtually all the remarkable features at the CK-l
predecessor such as an automatic serial number generator, large soft-partitioned
memory with editing capabilities,etc. In addition, we have added CMOS memory with
internal battery keep-aUve provisions, automatic repeat mode and a lower price!
See it now so you too can appreciate the fine quality of design and craftsmanship thai
goes into all AEA products.

ACCESSORIES:
AC-2 350 Ma 12 VOC Wall Adaptor _. $9.95
OC·2 Mating Rechargeable 8 hour BaUery Pack and Charger $39.95

PRICES AND SPECIFICATIQ,NS SUBJECT TO CHANGE WITHOUT NOTICE

call or visit:

Brings you the
Breakthrough!

--'''"-

MFJ 989
$269.95

3TBA HUSTLER
$1 89.95

HD73 ALLIANCE
$99.95

TR84DD KENWOOD
$385.00

2 locations
1207 W. 14 Mile Road, Clawson MI48017

313·435·5660
31155 Plymouth Road, Livonia Ml 48150

313-522-423 2 .... 117

Free UPS shipping
on orders over

$100.00

HAM
SHACK

/

-"

c,--....._ SEE YOU AT DAYTON H AMFE$T!

(fJ K E N WDO O

R.L. DRAKE

t illICOMI
'IiI~EN-TEC
'\7&§§(l1J
MFJAND MORE!

CALL FOR QUOTES

RSE

AMATEUR
ELECTRONIC SUPPlP

4828 W. Fond du lac Avenue
Milwaukee, Wisconsin 53216

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

Nationwide WATS: 1-800-558-0411
A£S Bunch Stores in: C learw ate r, FL .

Orlando, FL . Wickliffe. QH . Las Vegas,NV
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ayne Green Books

ISBN 0-aa000-02 7·1 BK7386 $14.95

ISBN o-ll8OO6-01S-<! available now! BK7383 $8.95

Here is the completel y updated and revised ed it ion of the best-seumq Weat her
Satelli te Handbook - containing all the information on the most so phisticated
spacec raft now in orbi t. Dr. Taggart has wr itten th is book 10 serve both the ex
perienced amateur satelli te enthusiast and the newcomer. The book is an mtroouc
tion to satellite wat ching that te ll s you how to construct a complete and highly ettec
uve ground station. Not lust ideas. but so lid hardware des igns and all the rnstruc
nons necessary to operate the equipment are included. An entire ch apter IS devoted
10 m icrocom puters and the Weather Sat elli te Station. And lor the thousands o f ex
perimente rs who are operating st ations, The New Weather Seteune Handbook
details all the procedures necessary to foll ow the current spacecraft.
Weallle' Salelhl e eonla,ns ()pe<ahonal $alell'l" Systems. . Anl ....na Systems, Weall''''' Salell ,te~.....s. A
Call>Ode Ray Tube le RTi lIIontl or l or Satelhle P>c:lu'" Ots.play A Oore<;t·Pr 'nl>.... F.cslm,le SYSlem lor Wearlle<
Salello'" o.5PIay. HOYo to F'nd llle Salelhle. Test EQu,pmer11. lII 'e'ocQmPtJte's. al'd l11e Weatlle< Satelhle Slal lOR
Slat~~'al W)ns

K,lobaud Klass,oom conta ins. Ge ll'nll the Ba l l RO ll iI'll, Ga tes and FI'p·FIOps b plaoned , J K Fllp.Flops and

C loc ked log IC, PC Beards and Powe , Suppl,es, H ~ rdwar e l OIl ,cal FunclLons. Vall age. Currenl and Power Sup·
piles . T,ans'stor5 . Q,odes an d OP Amps. Pulses and More Pu lses, COunle rs and Reg 'st ers. Bus half,c Can
IrOI. flOM and R/l,M Memor ,es. 110 Corcu, try, Para l le l and Senal 110 Port3 , Computer 110 III, Compuler 110 IV

Compule' 110 V, P' oc eSSO' COnneCtlOn S, Fonally The K,io b aud Kre sce nd o. Epfo ms and T,oubleshoOI,ng
bpan510n S. and P'Oll'amm,nll, Mach lne ·language PrOg,ammln!l, Assembl y·l a n!l uage Programm,ng. ceo.
n&ClinglO the OutSide World ,

The New Weather Satellite Handbook
By Dr. Ralph E. Taggart WBBDQT

Annotated BASIC-A New Technique for Neophytes.
BASIC programmmg was supposed 10 be simple-a beqinners programmmg

language which was so near to EngliSh thai it co uld be easily understood. But. in reo
cent years, BASIC has become much more powerfu l and therefore much more dlf ,
ucun to read and understand. BASIC simply Isn' t basic anymore.

Annotated BASIC exct e.ns the complexi ti es of modern BASIC. It Includes cern
prete TRS·BO · Level II BASIC programs that you can use. Each program is annotated
to explain in steo-ev.etec fashion the working s o f the program. Programs are
flowcharted to assist you in fo llOW ing the operational sequence. And -each chapter
Includes a oescnpncn of the new concepts which have been tnt rocuceo.

Annotated BASIC deals With the nows and whys of TRS-BO BASIC programming.
How is a program put together? Wh y is It wnt ten that way? By observing the pro
grams and following the annota tion, you can develop new techniques to use in your
own programs-or modrty commerc.et prog rams tor your soecnrc use.
An/tOl al lt<! BASIC VoI,,_' conta,ns. PrOjKl '''O ProhlS. Sur""l'OI. n " ....S10 Do. Ta. S"t'llel InUooue"on 10
O,g 'la' logIC. Camelo1 l r-.e Sounoe. Code, DeoucI IOR. op Amp . CooU""' tor Cost Es.lomat '''O

6K7384 $10.% ISBN ()-&I)Ql)-o26.

A"/tOr.rlt<! BA SIC Vol" .... 2 conl a," S Rough LumWor list TroD M' leloQe. Floght PI.... OSCAR Oal •. SWRIAnlenna
De-slgn. Supeormaze. Petals. A'ound the Row, N" men e Analy$>s., Demons.. .lilt Ra'd . Geog.apIly Test . P1umDlng
Syslem Des~n 8 K73l1S $ 10.~ ISBN~7,9

Order Both Volumes and Save! BK738402 $18.95

Kilobaud Klassroom-
A practical course in digital electronics
by George Yo ung and Peter Stark
Learning electronics theory without practice isn' t easy. And It'S no fun to buitd an
electronics project that you can't use. Kiloba ud Klassroom , the popular serie s tus t
published In Kilobaud M/crocomputmg,combines theory with pract ice. This is a practi·
cal course in d igital erect rorucs. It starts out with very simple elec tronics project s, and
by the end 01the course, you 'll const ruct your own wo rking microcomputer !
Authors Young and Stark are experienced teachers, and their approach is simple
and direct. Wheth er you' re learn ing at home or in the c lassroom , this book oro
vroes you with a soli d backgrou nd in elect roni cs -and YOU'll own a computer that
you bui ll you rself !

" UUR.5E
IN DO:rltAL
D.>.etMN<li-""""_.-...
~=~..

"TRS-80 '$ a,,~... 0 '

Rad!Q Sl\ack o.vt$OOIl 0 1 hInd', Corp

FOR TOLL -FREE ORDERING CA LL 1-800-258-5473
WAYNE GREEN BOOKS -PETERBOROUGH NH 03458

UN tile 0I'de< card or ItemIze you' eree- on ill sep..... ,e pIece 01 PilIpe< and m~"t 10 Wilyne GrNn BooI<s illl: Sales . ~1e<borOUlih 11I1-1~SlI

Be sure to ,nclude cr.eck or deta iled erechl card ,n lorm..'ion. (V ,u . !,l as ,,,, et>.flltl 01 Am&l"Cio" E. press accepted.l
NOCOD. "'door' accepted. All o«JerS ad<' $1 50 lOt lroe h", Dool<. postage ana handling: S' 00 NCr. add" oon..1book; S 10.00 per book loreogn .." 1mI,1
Please ano...-6 '."* '.5 a lle< publicatIon to< del;yery Dl>lI Shon s regil'CI,ng your order'? P'eas.e ",,,,e 10 Cust""'", Serv ice at the a bO"" ad<)rus
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SATELLITES- homPhase 111 to
TV RO, 73 M agazine covers the news of
the satellite world li ke no other radio
amateur magazine.

NEW PRODUCTS-Th;s
brief look at the latest ham equ ipment
on the market keeps you on top of new
developments in amateur rad io .

AWARDS- TOfind out what
certif icates are ava ilable where, read Bill
Gosney KElC's coverage of all the ham

• radio awa rds.

REVIEWS- Befme you buy, save
yourself some money . . check 73's ill-

• depth eval uation of the lates t gear.

HAM HELP- Asase",;cetoyou,
73 prints your questions in our magazine.
This he lps you to obtain hard-to-get parts,

• schematics. and owner's manuals.

f o re ign err m di!. please Inqu i re

The builder's
• magazine

that' s 73. You get
the best pro jects from
the best authors
every month.

Subscnpnon Department
1' .0 Box s at
Farrnmgdale, NY11 737

1-800-258-5473

MAGAZINE
FOR RAOIO AMATEURS

I
I
I
I
I
I
I

• I
~ I

etter

FCC - If you're looking to the future.
these outtakes from the Federal Register
chronic le changes in poli cy and regu la-

• tions that relate to am ateur radio.

DX - This glove-trotting co lum n keeps
you informed about the news of the DX

• world from Kingman Reef to Bahrain .

FUN - Just for fun, John Edwards KI 2U
provides you w ith wacky puzzles. quizzes.

• and games that test your ham mettle.

--- -- - --
Send me a dozen issues of

for the dozen reasons listed above!
0 1 year. USA $19.97
0 1 year. CANADA. US funds $27.97
0 1 year, FO REIGN , Surface, US funds $44.97
o MC 0 VI 5A 0 AM . EXP. 0 CHECKIMO

RTTY LOOP - To keep you
abreast of rad ioteletype developments.
M 'l rc Leavey WAJAI R explains the new

• R I rv equipment, the inc reasing ro le of
computers in RTTV, and other matters of interest to
d igital commun ications fans.

CONTESTS - you get all the
news on the contest world f rom Robert
Baker WB2CFE . He'll give you inform at ion

• on upcoming events and results from re
cent contes ts.

NEVER SAY DIE - Ifyouwant
co ntroversy. Wayne Green W2NSDtl will
give it to you. His popula r co lum n ranges

• from travelogue to t irade and is guaran
teed to entertain, insp ire and enlighten yo u.

/

I
I
I
I
I
I Addn'~~ _

I CilY Stille Z'p _

I Card # Ex Da te _

1 Interbill"l l< # _

I Signa ture - - -0

I
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80. 4115. Graenflli., NH 0304e
(603) 818--1033

Sho* n len Enc losure .-4501

2 Meter Converter

Ca talog - 25 cents

... at last . . .
your shack organized!

A beautiful piece of furnitu re - your XYL will love it!

$184.50 5-F RADIO DESK
Deluxe - Ready to Assemble
Desigl'led with . l'Iglee! rear shell for your
view;l'Ig comlort and ease 01 eperauon
FINISHES: Walnut or Teak Sta in. sq
F_ 59Ke' 39~ WicMo by 30~ Deep

AOd .loonal lnlonnaloon on Requnl .
Cl'Iee"'.lo'or>eyO'oe~, a.n"Amer.eard

11'10 Mas'e , Cha' ge AceeplllO ... 65
AlSO ... . a'!,IDIe F OB. Culver C,ty. (I" Ca l" . AOde... sa"" Ta- .l

F'OOf Space 51 -- w,oe t>y30" ~ . _OEAl EFl INOUIFl'ES I",VlfED _ .

$199.50 S-r Arna.'tUI Re.dtohrnc~1
4384 KEYSTONE AVENUE. CULVE R CITY. CALI F. 90230 - PHON E (213 837·4110

.,-,"• • 1o~0°,."
'1-~' AprllilluI73

r",<t' Input 144·146 MHz
'" Output 28-30 MHz

NF < 2db
Power8- 16V,15mA
Size 2·314 x2·318 X 7/8

,
SEEYOUATOAYTON

Other kits , pc boards and parts
for amateurs avaltable.

Send for cata log .,

AU. ~BA ,._ $270
~ BA 'N<le<leon""' ef ~
CK,III(T·1 ...."'O<)'''.a......_Iy... Sl 09
IsopoIe ."I...... , 2 mel.. SJ6

ALLIANCE M[).13 ,0IaI0l S99
ASTRON RS-12A l/OW.. s uClllly 169
BENCMER BY11*kl1e SJ6
BUTTERNUT MF6Vmull .~r>CI

...., .C.I SI09
CUIl'C ASTRO 103 Sl l 15
O....WA C.....·2002 2 5 KW a ul01_ 14-25
HALCT·21l1O ATTY ,..m.ntll $695
HY-GAIN TH10Xo.am a nl..,,,a e411i

H. m lV rota lOl Sl 611
Ta"'* .l1.. '011'01 sm

ICOM 2AT II.r>CIlI<tIC 1235
3AT'~AT "anllllelO' 1-269
1:)O"'uansc:., .~ S100
120...1>5·15'" " ansc:."

po* ...uPply Slm
IILM KT·:WA 1" f),I,,",ODeam 1315

I(T·:W XA , ,,0;11'10 De,lm 1115
LARSEN MI *_.. mao mout'll

2m,l" ' '''''_ S39
IIlFH96 ~ ey llO.l'o S290
MIRAGE 8- 1016 2·....11. ,1mphl,.. S239
SHURE .....O m,c.QOI'IOt>e S50
YOCOM poc~" po* ..,2m $195

aoa N. ''''ine....ntylll• . IN 47711

WORK THE V.H.F. BANDS

--'I»tbIt --

For a FREE SAMPLE COPY please
send S1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, Wolcott, CT 06716.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSATl, P.O. Box 27, washington, DC
20047. Please write for aooucanon.

70/ M BM 48

Prevent OSCAR 8 Mode J desense
Use MMF200-7 S42.95
Stop receiver IMD birdies
U- ; PSF432 S59.95

ANTENNAS
420-450 MHz f -bea ms
48 eI . 15 .7 dBd $7S,75
88 el. 18.5 dBd S1 05.50
1250-1300 M H z loop yagi 1296-lY S49. 75
Send 36C stamps for full details of all our VHFIUHF items.

•"'Lowe-select':.,fillm Transverters S;-...,A
-pass .1 ters Co nverters y~ _

varactor triplers Antennas .
Pre-amplifiers Crystal Fille-rs

Speclrum Inlernalional, Inc.
~ '"P~t Office 80\ 10845

Concord. \ta» , 01742 l 'SA

CONVERTERS
Choose from many models to suit your needs.
Examples: MMC 432·28, MMC 426/439-ATV

MMK 1296-144. MMC I280-ATV
Write fo r details and available options.

FlLURS

Add a uansvener or converter 10 your existing 10m, 6m or 2m cquipmcnts.
Choose from the largest setecnon of modules available for DX. OSCAR.
EME, ATV .

TRANSVERT ERS MMT 50-144 $234.95
MMT 144-28 $219.95
MMT 432-28 (S) $319.95
MMT 439-ATV S379.95
MMT 1296-1 44 S399.95
OT H E R MODELS AVAILABLE
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When it comes to

AMATEUR
RADIO QSL's •

it's the
ONLY BOOKf

I
•

I

•

- .. - ---

•

.-.-.-.-.-.-.-.-.-.-

CEN TRAL NEW YORK 'S MOS T CO MPLETE HA M DEALER

•

•

•
I

•
I

I

I

· -I ::lnD:J!).:l:Jl~ ig.j'J [;!~ J 'jD::l'.i.l !) l.i.l!):uJ
~ . - .~ ~3D.D~

Transmi ts perfec t Morse Code * Bu ilt·in 16 •
character buffer • Internal speaker and stee- I
t o n e * Reed relay output elim inates k ey i ng
problems' All solid state circui ts and sockets •
f o r reliabili ty . Speed range 5-45 WPM * Perfect I
companion to our MORSE.A ·WORD CW code
reader.

I MORSE-A·KEYER KIT , model MAK-K. Complete ki t o f ee-ts & manual • . . . . $159.95 I
MORSE-A-KEVER , model MAK-F, Factory wired & tested . . .. • • • •. .. . .. $ 19 9 .9 5

• MORSE·A·KEVER ESSEN TIAL PARTS KIT, model EPK. K .. .. • • •• . • ... $ 69.95 •
(Essential parts ki t fo r home-brewers consists o f PC: boa rd, board parts and manual. I
You SUpp ly ASCI I keyboa rd , cabinet, Dower supply & miscellaneous Darts.)

• Send check Or money order. Use your V ISA o r Maste rCard . Add $5.00 shlppln!! and ·I han~;:r_ Continental U.S. Wisconsin residents add 4 % Wisconsin State Sales Ta x. I
· ',lic"A~"A/" C or p or a ti o n Telepho ne :141 41 241 ·8144.
I ... 50 ~~ Post Off iee Bo x 5 13G, Thiensville , Wiseonsi n 53092 I

US or Foreign Listings

~~lIbDDks

•
. ' ,

• •,. ., .-
~" .=.;- ,, .

OF\A Kf TF\'·OF\, Y A ES" tT7<>7

Featuring Kenwood , Yaesu, rcom . Drake , Ten-Tee, Swan, Oent rcn, Alpha, Robot ,
MF J, Temp o, Ast ron, KLM , Hy GraIn, Mos ley , Larsen, Cushcralt, Hust ler , Mini
Products , Bird , Mirage, vtbroptex, Benche r, Info-Tech, Uni versal Towers,
Callbook, ARRL, Astat ic , Shure, ccmne. AEA. We service everyth ing we sell.'

..me Write or call for.quote. You Won 't Be Disappointed . (......:"'"'~
) We are Just a tew minutes 011 the NYS Thruway (1-90) Exit 32 '

PORTA·PEATER'·
INSTANT REPEATER

$18.95 $3.05 $22.00

$17.9 5 $3.05 $21.0 0

SPECIAL LIMITED OFFER!
Amateur Radio
Emblem Patch

only $2 .50 postpaid

us Ca'iDook

•. Foreign
Cil liboo.

ORDER TODAY !

Pegasus on bl ue fie ld, r..d letter ing . 3 "wld e
x 3 " high . G re a t on Jacke ts a nd eacs,

O rd e r bot h books a l the same ti me to r
$ 39.9 5 Inclu d ing s hi p pi n g.

Here t h..y are ! The latest editio ns . World 
famous Radio Amateu r Ca ll books, t h..
m o st respect e d and co mplet.. list in g o f
rad io a mateurs . Lists calls, license clane s,
address Informa t ion . Loaded wn n special
featu res suc h as ca ll ehanges, p re f ixes of
t he wo rld , standard t ime charlS, wor ld 
w ide QS L bure aus, a nd more. The U.S .
Edltlon fe a t u res o ve r 4 0 0 ,000 list ings,
w it h o ver 70 ,000 c hanges fro m lasl
year . The F oreign Ed itio n has o ve r
370,000 list in gs, o ve r 60,000 c hanges .
Place you r o rd e r for the new 1982 Radio
Ama t e u r canecces. available n ow.

O rder fr o m your d ealer o r d irectl y fr o m
t he oueusn..r, A ll d irect o rde rs add s ni pping
Charge. Forel\ln res id e nts add $4 .55 to r
snlPDlng. Illin o is res id e n ts add 5% SillS lax.

Assembled,
Tested ,
Burned In,
Programmed
(Inc . 53 . postage)

_ 4 indi.ldua l CW·IOs ( 1K PRO MI
_ VOX-COR, COR lrigge rs
• Aeli · 0- 15 min. 10 cycle lime r
• " el i. 0-' 5 min. Time QuI llmer
_ Adj. 0-30 sec nang time r
_ Adj. lOdll local "" Ie amp
_ True repea le r beacon. or manual modes
_ 250 voll swilch,ng ca pab ilily
• Comptata ga inl in lerfac.. contro lS
_ Complele tecnn lcal manu al
_ PCB s ile 5", ' . 5'!'·
_ 22 pin edgec.,d interface

$99 ..22.

Command an<! conlfol mOd~ I" m. .....n ,nslanl '..
peal.' lrom any 2 ,all,o. ", ' l~ ItI$O I~ ""y no mOd,f,·
Clt,on. to "' .. ,ao ,os Int.. rl aces . ,a In...." ..,natspeBl<'"
and m,c ,ac•• P..~..cl 10f a pef.onat, ,,"""'g..ncy. 0 '
f" ed ,..p..atef W"l .. Orcallford"la ,ted data m.n ~ al. W..
acc..pl VtSA.n<! MIC i'lequ..sl catalo<;l

• 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

Orga n ize your s hack with a

CLUlTERFREE MODUlAR
CONSOLE $203.35

CLUTTERFREE
MODULAR
CONSOLES
P.O. Box 51 03 Tacoma , WA 98405
(206) 759·1 611 ... 89

'" 302

w-s ENGINEERING
P.O. BOX 58

PINE HILL, N.J. 08021
24 HR. PHONE: 201·852·0269

RAOIO ....'UR 116 kCB aa INC.

~ oecr ~ .
~ 9 25 SherWOOd Drive

Lake Sluff, IL 6 0 0 4 4 , U SA

.-See L,s ' 01 M1Yer l, sers on rJage 130 73 Msgazine • April ,1982 117



Imagine IC:-22S.~rformance and
SunpliClty. . .

plus 800 channels ...

2112 # 116th Avenue NE. Bellevue WA 98004
3331 Towerwood Dr.• Suite 307. Dallas, TX 75234

Easy to Operate.
• Convenient pushbutton frequency

selection
• Monitor repeater inputs at the flip

of a switch
• Hi /Low power pushbutton

selectible
• Touch Tone\?) available with optional

HMB microphone
• Convenient hookup points for sub

audible tone encoder or continuous

to ne control led squelch system
• 5 KHz step (BOO T / R channels

standard)
• Covers the complete 144-1 47.995

MHz h am band
ICOM Performance.
• 5 helical resonators for outstanding

selectivity
• Continuous duty rated 10 watt

rransrnitrer - rugged performance
• Excellent receiver sensitivirv

[f illICOMI

• Patterned after IC O M 's extremely
successful and reliable IC-nS.

• APe circuit for protection of finals
Versatile.
• Easily set up for CAP/MARS use
• 8 pin rnic connector
• 9 pin undedicated accessory socket
• Remotable frequency selection

option (Ex· 199 )
• Compact size {6.2 in (W) x • .3 n

(H) x 8.6 in (D)!





REVIEW
THE MICROlOG ACT.,

RTTYICW TERMINAL

At first glance, the Mic ro log
ACT-, bears a close resern
brence to many other keyboards
offered to the amateu r RTTY
and CW enthusiast. There's a
keyboard, a couple of switches
and an LED on top, and a bank
o f connecto rs on the rear panel.
Unassuming? Perhaps, but in
reality the ACT·, serves as a
f irm reminder that appearances
can be mislead ing.

The Features

The ACT·1 is a completely
sett-ccntemed unit capable of
sending and receiving Morse,
Baudot, and ASCII codes. It also
can send alphanumeric mtoeme
tion in SSTV format. By " self
contained," we mean that a de
m odulator. AFSK generator,
video board, and printer mter
face are all contained inside
the keyboard 's cabi net. No oth
er devices are necessa ry, and a
lew simple connections are suf
ficient to put the system on
the a ir.

All commands are entered via
the 63-key keyboard . In addition
10 the usual alphanumeric keys,
there are special keys like CTRL,
KN, AA , SK, and Here Is. Press
Ing the CTAL or sh ift key along
with one of the other keys re
sults in a command being gen
erated. CTRL M, for example,
switches the unit from the RTTY
mode to CWo Almost a ll com
mands are entered with just two
keys. List ing. much less descr ib
ing, all that the ACT·1 is capable

•

of would take far more space
than is available here, so we'n
try to hit only the main points.

There Is a dual- tone demod
u lato r and a etnqre-channer
direct detector. Both demod·
ulators can be inverted with a
keyboard command. The dual,
tone demodulator decodes both
mark and space tones and has a
keyboard-selectable high or low
tone setting . The high-tone set
ting provides a standard 1700Hz
shift w ith tones at 2'25 and 2295
Hz and Is preceded by a sharp
bandpass f ilter. The tow-tone
setting is a lso factory set to 170
Hz, but tones are at 800 and 970
Hz. No bandpass filter is crcvro
ed for this section.

If you find yourself copying a
lot of broadcast services, you
can reset the low tone pair easi
ly to a more useful pair, like
425-Hz sh ift at 2125 and 2550.

The single-channel demod·
utator copies only the mark fre
quency and is set to decode at
800 Hz, wh ich corresponds nice
ly to the peak in many receivers'
CW filter. It generall y is used lor
copying stations wh ich are us
ing a shift not programmed into
either of the settings for the
dual-tone demodulator.

Ease of tuning can be a big
factor in the amount of satisfac
tion a demodulator gives. We
have grown rather accustomed
to the meter-tuning system used
in HAL, Macrotronics, and other
equipment, so the singl e LED
used for tuning the ACT·1 took
us by surpr ise. It works very well
and is at least as effic ient as a

. -
•

•

meter. Best 01 all, there is a re
generat ion circ ui t that lets the
user hear what's being decoded .
You simply tu ne the receiver un
t il the ecce coming from the
ACT·l 's speaker so unds right.

Tuning is virtually foolproof in
either RnY or CW modes, and
the regeneration should be par 
ticularly wel come to hams with
impaired vision. Those of us
who crave silent operation will
be equally pleased to know thai
the monitor Is easily turned 0 11
by flicking a switch on the front
panel. And il you still insist on
using an oscilloscope tor tun
ing , rest assured that outputs
are provided lor this purpose.

Provision lor tra nsmitt ing
with either AFSK or FSK is in
eluded. Like most manufac
tu rers, Micro log is part ial to the
AFSK method, and they advo
cate it s use for a variety o f
reasons which you mayor may
not find compelling. For rugged
ind ividualists who prefer direct
FSK keying , ample information
on connecting the ACT·1 to a
var iety 0 1 transceivers is in
eluded.

Act ua l ly , con nection t o
everything is easy and very well
documented in the inst ruction
manual. Much attention has
been paid to making the ACT·,
co mpatible w ith virtually every
rig ava ilable. You won't have to
haywire any spec ial interfaces
to get the ACT·' on the air,

CW keying is available lor
both oeqauve- and posrnve
keyed rigs. The maximum neqa
nve keydown rating is -'50 V at
50 mAoPositive keying is rated
at 40 V at 300 rnA.

Rear-panel jacks also are pro
vided for a cassette tape re
corder , a an-colum n serial
printer. and an externa l oe
modu lator. Video output is via a
standard photo jack. but since

there is plenty of room for a BNC
connector, I wonder why one
wasn't used.

There is true spur- sc reen
operation, allowing the operator
to see what he is typing into the
buffer while receiving text on
the bottom hall. The text buffer
holds up to 1300 characters.
wh ich is certain ly respectable.
To help cu st omize the system to
particular need s, the spli t line
can be set anywhere from none
at all to 20 lines down.

When transm itt ing, the ACT-,
ca n be set to send as soon as a
ch aracter has been typed or it
can wa it until a complete word
has been typed. The latt er op
t ion is convenient because it
all ows you to ca tch and correct
erro rs before they go out.

To aid receiving. an AN CW
(anti-CW) feature is included,
which behaves like the autostart
found on other units. When en
abled, ANCW inhibits display o f
non·RTTY signals and is very
helpful when tuning across the
band read ing the mai l. The
UNOS (unShaft on space) and
sync options al so behave like
similar features on other units.
The UNOS shifts the ACT-' to
the l TRS mode on receipt of a
Baudot word space code, wh ich
prevents the system from get·
t ing stuck in the FIGS mode if a
burst of inte rfe rence covers up
the command to sh ift. The sync
s im ply sends a blank code
whenever the sy stem is in the
transmit mode, but there are no
characters to transmit. Both
UNOS and sync can be switched
off and on from the keyboard.

Baudot speeds of 50, 66, 75,
100. and ' 32 words per minute,
ASCII at 110 and 300 baud, and
CW at 5-199 word s per minute
are avai lable. In the RTTY mode,
speeds are selected by typing
CTRl X, entering the speed

•

The Microlog ACT-1. (Photo by KA 1LR)
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Rear view of the ACT·1. (Photo by KA 1LR)



Inside the ACT·1. (Photo by KA1LR)

operator cou ld ask for. Because
it is seu.contameo. it takes up
very little room on the operating
desk. And even if you are plan 
ning 10 get a computer, a unit
like the ACT·1 can free it lor
more important tasks.

For more informat ion, con
tact Microlog Corporation, 4
Professional Drive, Suite 119,
Gaithersburg MD 20879. Reader
Service number 485.

Paul Grupp KA1LR/4
Casselberry FL
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THE MFJ·312
VHF CONVERTER

Most of us have wondered at
one time or another just what
takes place on our VHF public
serv ice bands. The scream of a
squad car's siren, a black col
umn of smoke on the horizon ,
or a threatening weather front
in the southwest have given
many a ham an urge to plunk
down hard cash for a synthe
s ized publ ic se rvice band
receiver. If t he spirit is willing
but the pocketbook is not, take
courage. MFJ has a clever new
converter that allows a stan
dard tw o-meter rec eiver to
serve as a receiver for that
band.

In most insta llations, the
oatm-staeo MFJ·312 connects
to a 12-V·dc power source and a
two-mete r a ntenna a nd
t ransc eiver. The c o nvert er
covers the 160-164·M Hz and
154-158-MHz bands, allowing
access to poli ce, f i re, and
NOAA weather transmissions
in most areas.

There are only two switches
and an LEO on the front panel.
The left-hand switch select s
one of the two bands. The other
swi tches the box in and out of
the antenna line and also turns
the power on and o ff.

The MFJ·312. (Pho to by KA 1LR)
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pretty horrible ones. Any reser
vations we may have had were
qui ckly put as ide as we watched
the Sanyo monitor display per
feet copy from an S-nothlng
signal buried under SSB splat
ter, CW, and a couple of other
RTTY stations. A remarkable
performance. We also enjoyed
the variety of shifts that can be
copied easily. Broadcast moni
toring Is great sport , and if you
have a eerierat -c ove race
receiver, YOU'll want to retune
the second filter to 425 Hz lm
mediately.

Operation in the RllY mode
was trouble-free and straightfor
ward. CW operation is as good
as a nything else we've
used-perfect copy from ma
chine-sent code, not-so-perfect
copy from the straight key and
bug cont ingent.

Conclusions

Even if you 've already decid·
ed 10 use a computer and inter
face combination for RTTY, the
ACT-1 deserves careful con
siderat ion. The ACT-1 , which
has a suggested price of $995,
has everything even a serious

played back at will. You can
record and play back messages
entered from the keyboard or
copied off the air. Finally, thre
are two preprogrammed meso
sages. One sends an RYRY se
ries and the other sends every
letter of the alphabet in "quick
brown fox . . ... form.

In Use

Once you have everything
figured out (it took us a whole
day!), you 'll find that the ACT-1
is a powerful tool. You 'll find
yourself referring to the manual
quite often, and it is here that we
must voice a small complaint.
The instruction manual is one of
the best we've seen at describ
ing the steps necessary for in
terfac ing the unit to the rest of
the station, but the organizat ion
of the how-to-use-It materia l
could stand some improvement.
Even the inclusion of a prompt
card to be kept on the operating
table could make a big differ
ence. With so many commands
that don't always use mnemonic
dev ices to aid memory, a prompt
card is a must.

Some bas ic informat ion for
beginn ing RTTY operators also
is needed. The manual suggests
that beginners get one of the
"a'r rv.o rtme r handbooks . "
Since dealers' shelves aren't ex
actly overflowing wit h RllY
books, this advi ce isn 't much
help to the guy who just got his
ACT-1 and wants to put il on the
air right away. A short section
on RllY operat ing procedures
really is needed.

We may complain about the
manual , but we can' t fault the
ACT·1 's performance. Using it is
sheer, unadulterated pleasure!
As far as we're concerned, the
most important aspect o f a self
con tained unit is its demod
ulator, and we've seen some

numerically, and then hitting
any non-numeric key. This is
fine for operators who rarely
change speed , but annoying if
you are trying to discover what
speed a station is using by try
ing every possibility. Perhaps an
opt ion could be added to allow
stepping through the speeds by
repeatedly pressing a key.

Turning to features which
some might term luxuries, there
is a real-t ime clock whose d!s.
play is always visible at the top
of the screen. The time can be
transmitted by entering a simple
command. The clock must, o f
course, be reset every time the
unit is turned on, but Microlog
says that the ACT-1 is designed
for continuous-duty operat ion
and never needs to be turned off.

Memories

While the ACT·1 's array o f
memories is not as extensive as
that wh ich certain mfcrocorn
out er in terface combinat ion
systems offer, there is enough
to sat isfy most hams' needs.
There are two 10 memories
wh ich hold up to 19 characters
each and ten message memo
aries holding up to 40 char
acters each. The message mem
ories are soft-partitioned, so you
can program messages longer
than 40 characters if you like. It
is possible, for example, to
create a sing le message 400
characters long, but then there
won't be room for any other
messages.

An etc trt -onarec ter WRU
message allows storage o f a
short code. When t he CT·1
receives text that matches the
code exactly, it automatically
transmits whatever is in the 10
memory and then returns to the
receive mode. Two selective
print memories allow others 10
leave a message on your equip
ment while you are away from
the shack. Upon receipt of text
Ihat matches the text in the first
memory, the printer is activated
and hard copy is produced of ev
erything the ACT·1 hears, as·
suming you have a printer con
nected . Receipt of text that
matches the text in the second
memory turns the printer back
off . Used together, the WRU and
selec tive-prin t feature represent
a simple but effective means of
providing unattended operation.

While not quite as convenient
as en-board memory, a reliable
in terface is provided which
allows information to be stored
on a cassette tape recorder and



The MFJ·312 with top coverremoved. (Photo by KA 1LR)

To listen, you merely turn the
converter on and tune the two.
met er receiver as you would
normally. In t he 150·154·MHz
band, you set the receiver to ex
act ly 10 MHz below t he desired
freq uency. Thus, 154.20 would
be heard with the receiver set to
144.20, and 151.335 would be
found at 141.335 on your rig's
dial. In t he 160-164·M Hz band,
it ' s a little more cnauenc
ing-you must set the receiver
16 MHz below desired range.
Since the activity in this band is
genera lly limited to a single
NOAA weather station, there
isn 't much of a problem.

In Use

The M FJ·312 performs like a
champ. Most listeners won' t
guess that a converter/receiver
combination is being used un
less you tell them. Th e MOSFET
mixer and rf amplifier are un
doubtedly responsible for the
clean, image-f ree recept ion. As
ca n be expected, there is a
sl ight increase in noise level
when the converter is switched
on, but the level never reaches
objectionable proportions.

I never t ried an antenna cut
to 154 MHz, but I suspect t hat
using one might result in an
even bet te r performance than I
experienced u s ing antennas
designed for two meters. For
most pu rposes, a two-meter
mobile or base antenna will be
more than adequate.

I had a hard t ime decid ing
wh eth er to keep the converter
in the house or permanently m
stalled in my car. If you con
temp lat e mobile operations,
you shoul d be aware t hat some
states and municipalities take
a dim view of anyone in a vehi
cle monitoring the local qen 
darrnes. And even if such activi
ty is perfectly legal in your area,
it's healthiest to mount the con
verter inconspicuously. Don't
say I didn't wa rn you.

Of course, to make the most
o f this converter, you need a
sy n t hesized t ransce iver. So
much t he bet ter if you have one
with a lot of memories . It's
often necessary to bounce be
tween two frequencies to hear
both sides of a conversation, so
scanning is helpful, too. I used
t h e converter for severa l
months with a KDK transceiver
that has two banks of five
memories. I used one bank to
store public service trequen
cres and the other for two
mete r repeaters. Kenwood ,
Azden, Yaesu, and others also
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make transceivers whose scan
ning capabili ties and large
number o f memories make
them ideal for use with the 312.

An interesting feature is the
feed through of two -me ter
signals when the converter is
switched on. I'm not sure
whether this was really intend
ed or not , but MFJ makes the
best of it and suggests that you
program repeater frequencies
amidst the police ones and
listen to both even though the
converter is switched on. Al
though signals in the two-meter
band are heard with signifi
cantly reduced sensitivity in
this mode, strong signals come
through loud and clear. Th is is
especially usefu l for those of
us who feel obligated to keep
an ear open for activity on a cer
ta in repeater but don't want to
be switching t he converter on
and off all the t ime.

This brings up the ce rtainty
of accidentally transm itti ng In·
to the device when it's turned
on. MFJ says that the converter
is protected against accidental
t ransm issi ons at power levels
up to 25 Walls, but warns that
t his sort of abuse might be hard
on the transmttter's finals. For
what it' s worth, we pumped 40
Watts into the MFJ·312 for sev
eral seconds on many occa
sions, and neither the transmit
ter nor the converter com
plained.

The purists among you are
pro bably wondering what ef
fec t if any the converter has on
two-mete r operations when iI's
not in use. Theoretically, it
should have none, since it
passes the signal straight
through when it is switched
oul. We noted, however, a
s light increase in swr and a cor
responding decrease in recerv
er sensitivity. Emphasis must

be placed on the word slight. In
most areas, the loss either
coming or going might not even
be noticed. In areas where
signals are often less than tu!t
quieting and you n eed to
squeeze every last dB out of
your system, you should make
provisions for switching the
converter out of the circuit
when it's not in use.

Conclusions

The MFJ-3 12 greatly expands
one's listening horizons at the
very attractive price of $59.95.
Using a two-meter rig as the i-f
stage makes good sense sec
nomically for a ham already
equipped with a digital wonder
radio. If you f ind you enjoy
public service listening , the
converter will be one of most
usefu l pieces of radio equip
ment to be had at such a low
price. And if you decide that it 's
really not your cup of tea after
all, you'll have the satisfaction
of knowing you found out with
out blowing a week's pay for a
scanner!

For more Information, con
tact MFJ Enterprises, PO Box
494, Mississippi State MS
39762. Reader Service number
484.

Paul Grupp KA1lR/4
Casselber ry Fl

EMC GROUNDING BRAID

The Electric Motion Company
of Winsted, Connecticut, has in
troduced a product to end hams'
grounding woes. Their flexible
copper braid is equivalent to #6
AWG(!) and is well-tinned to
reduce corrosion. It appears to
provide about 2.5times the con
ductor area of RG-81U braid
traditionally used for grounding.
Best of all, it is supplied in 25
and 50· foot coils, banishing

forever the dubious privilege of
stripping braid from coax.

In Use

We have had the opportunity
to install EMC's product in
several shacks and in each case
were impressed wi th the rna
te nat . The braid should be
brought into the shack from a
good grounding point, with at
tention paid to keeping its
length as short as possible. The
braid can be run either behind
the equipment desk, with sep
arate pieces attached to each
piece of gear, or to a cent ral
grounding point to wh ich all
equipment is connected. Both
methods seem to work satisfac
torily. Care should be taken to
ground everything in your sys
tem: keyer, clock, amplifiers,
low-pass fillers, power supplies,
the works. We used short pieces
of braid for this purpose and
were pleased with how easy it is
to cut and handle.

We encountered some prob
lems in making connections to
the braid due to its formidable
size and the poor connnection
points provided on many pieces
of radio equipment. One high·
power amplifier from a oromt
nent manufacturer appears to
have no ground point at all ! A
low-pass filter we use also has
no ground connection point,
although the instruction sheet
supplied with it emphasizes the
importance 0 1providing it with a
good ground. Some rnanutactur
ers provide their gear with the
eo-caned five-way binding post,
which is suitable only for rela
tively smau-otameter wire (inad
equate for rf ground ing). In
these and similar cases (assum
ing the chassis is supposed to
be at ground), you should drill a
hole in the chassis and iii it out
with a hefty connection point
and a couple of large washers.

Because of the braid's size,
so ldering to it can be difficult. It
serves as a very long heat sink!
Our 3OO-Watl Iron clearly was
not equal to the task. You'll
either need to make purely me
chanica l connections using
nuts and bolts or round up a
more formidable source of heat
than the one we tried!

Conclusions

While there undoubtedly has
been suitable braid commercial
ly available somewhere before,
it is encouraging to see a manu
facturer making it available
directly to the amateu r market.
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For those who Insis t on hailing a
shack t hat they know Is set up
properly , the EMC braid is a
must. There is simply no longer
any excuse for rf burns or TVI
caused by poor connection to
ground! The material should
also be usenn tor bonding auto
mobile body and chassis com
ponents together to reduce RFI.

For more information, con
tact the Electric Motion Com
pany, Inc., 100 Whiting Street,
PO Box 626, Winsted C T 06098.
Reader Service number 483.

Paul Grupp KA1LRJ4
Cuselberry FL

TALKMAN C900
PORTABLE TRANSCEIVER

Exasperated ! It 's easy to feel
that way when confronted wi th
some 0 1 the gadgets produced
in the name of progress by the
persona l communications In
dustry. From glow-in-the-dark
CB antennas (you don't have
one, do you?) to Bone Fones,
there have been some real
weirdos. Maybe this helps to ex
plain why I took such de light in
the Talkman Model C9OO, the
latest in communicat ions gad
getry from Standard Communi
cations. At last ! A gadget that's
realty worthwhi le!

The Talkman is a portable FM
transce iver which anyone may
operate without a license. Most
of the c ircuitry Is contained in a
small belt pack measuring j ust
4" x 2.5" x .75" and weighing a
mere 9 ounces. An u ltralight
headset holds a tiny elect ric
mike, earphone, and whip anten
na. Despite its d im inut ive s ize,
ho wever, the Talkman is not a
toy, especially at it s suggested
$129.95 pr ice tag. The Talkman
operates on one 0 1severa l chan
nels available in t he 49.830
49.890 MHz range. Since the rig
is sold singly, not in pa irs,
buyers who hope to do any com
municating must be careful to

THE UK SCENE

Last year, my family and I en
joyed a holiday in Florida. We
tramped most o f the usual
tourist paths inc luding the Sea
quarium, the Kennedy Space
Center, the beaches, the fast
food stores (still something of a

obtain units on the same chan
net. A letter designat ion on the
back 0 1 the belt pack indicates
the channel.

Technical F.atures

MoSI notably, tra nsmit-re
ceive switching is accomplished
using VOX circu itry. This makes
operating the Talkman a totally
hands-free proposit lon-a real
convenience in many situations.
Is this use of VOX a first for a
communicat ions device intend
ed for the genera l public?

A st ra ig htfo rward assem
blag e o f 15 transistors and 4 ICs
composes the c ircuit ry of the
Talkman. The mode Is narrow
band FM and, in compli ance
with Part 15 o f the FCC requla
tions, the transm itter ou t put
po wer Is less than 100 mW. On
receive, a O.25-uV signal will
bre ak the non-adju stab le
squelch, and a O.5-uV signal
gives 20 dB of quieting. An ordi
nary 9-V battery powers the un it.

novelt y In England), and, o f
course , Disney World .

Obtai ning a reciprocal license
was the easiest of all the jobs
necessary in planning my USA
vlsu. A photocopy o f my current
license together with an o ff ic ial
leiter confirming that it was st ill

Cu rre n t dra in i s 13 .5 mA
squelched, 70 mA while recew
ing , and 80 mA in transmit .

Con trol s on the Tatkman are
minimal, to say the leas t, with a
pair o f tnree-pcstncn sli de
switches doing it all . One switch
turns on the unit and allows se
lect ion of low or high earphone
volume. The second switch is for
VOX sensitivity: low, medium, or
high . The higher the selting o f
this control, the more sottry you
can speak and sti ll t rip the VOX.
On the other hand, a lower set
t lng helps to prevent ambien t
noise from actuating the trans
mitter.

Does It Work?

Yes, it does. In actua l use, the
Talkman meets or exceeds the
c laims made by Standard. With
the whip antenna completely de
ployed, the full 114-mile range
between units is ach ieved, al
though signals are not full curet
ing . Audio qua lity is on a par

active sent to the FCC brought
the necessary document within
a few weeks.

When I received the recrcro
cal license, I realized that the on·
Iy way 1 could get some HF
operati ng (not being really in
terested In VHF) was to visit a
local ham. I mentioned to Fred
Van Aalst W04RAF, who lives in
Fort Lauderdale, that I was
p lanning a vis it to Florida and
he kindly invited me to meet
with hi m.

While my famil y and Fred's

with most amateur hand-helds
not high fidelity, but perfectly
OK for spoken communications.
The headset is extremely light·
weight and a pleasure 10 use,
although the placement of the
microphone Is extremely fmper
tant for reliable VOX action. My
best resu lts were obtained with
the foam windscreen almost
touching my lips. One complaint
about the headset: The mike
boom is a little too short for
some adult s.

Possibilities

Of course, the proxim it y o f
the 'ra tkman's operating tre
quency to our six-meter ham
ba nd led immediatel y t o
thoughts of a conversion to 50
MHz. Unfortunately, the Talk·
mans I tested were not my own,
so I was not at liberty to tamper
with the innards. A schematic Is
included with each Talkman,
and it appears that altering the
operat ing frequency would not
be too difficu lt. I'm sure it won't
be long before we see a few of
these little gems on six meters.

In Concluslon

I'd be the last to c laim that the
Talkman represents any sort of
communications breakthrough.
St ill, for many uses - keep ing
track of buddies at a hamfest or
talking to earthbound helpers
from the top of your tower, for ex
ample- the Talkman may prove
far handier than your handle
talkie. Perhaps we'll begin to see
St and ard 's very co nven ient
headset concept spreading soon
to our portable ham rigs. It can' t
happen too soon for me.

For further information, coo
tact Standard Communications,
PO Box 92151, Los Angeles CA
90009. Reader Service number
486.

Jeff Delray WB8BTH
73 At_gazJn. St.ff

XYL., Pearl, did some shopping, l
actlvitated G4EJAlW4. Need
less to say, it was on a day when
the HF bands were in poor
shape and I was unable to make
any con tact with Europe. I
ca lled " CO OX" on 15 and was
answered by a WG. It was a mo
ment before that I realized I was
probably as far from him t hen as
I would be at home. There Is lit
tle poin t in me descr ib ing
operating in the US (that would
be taking coals to Newcastle, to
quote a quaint Engli sh proverb).
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Jeff Maynard G4EJA operating at the desk of Fred Van Aa/st
WD4RAF in Ft. Lauderdale. Fforida.

The shack of G4EJA sho wing the RTTY gear with WIK OSL cards in
the background.

i

OBTAINING A UK RECIPROCAL LICENSE

Citizens o f the US intending to visit the United Kingdom
may obtain a reciprocal G5 li cense prov id ing they ho ld a
General, Extra, or Advanced US license (holders 01 Novice and
Technician licenses cannot apply even for a UK B-type
license).

Applicat ions, on the appropr iate form together with a
photocopy o f the appli cant's current license, snouto be sent
10: Amateur RadiO Regulatory Dept., The Home Office,
Waterloo Br idge House, Waterloo Road, London SE1 8UA.

II a permanent add ress in the UK can be given, a license lor
6 months will be issued; otherwi se, a two-month mobile
li cense is given. The current lee is £8. (US $16) for either of
these. The callsign will be in the ser ies G50-.

What might be o f int erest.
however, is the view from
this side.

There is no equ ivalent 01 the
FCC in the United Kingdom. The
regu latory body lor amateur
rad io (and for eu o ther aspects
o f rad io) is the Home Off ice.
This is a government body.
headed by a Mini ster (Secretary
of State), which looks after,
among other thing s, the police
and the maintenance of law and
order. The main instrument 01
control is the Wireless Tel 
egraph Act of 1944 which em
powers the Secretary of State to
do just about anything. The
Home Office is assisted by the
Post Oll ice (now known as
British Telecom) In such matters
as interference suppression and
equipment testing.

The first requirement for a
license is to pass the Radio
Amateur 's Examination, known
by everyone as the RAE. Sitt ings
for the RAE are held twice each
year, usual ly i n May and
December, with the result s ba
ing announced about three
months later in each case. The

examination paper, which is set
by the City and Guilds of london
Inst itute on behalf 01 the Home
Off ice, is d ivided into two parts.

Part One deals with licensing
condit ions and Part Two covers
elementary radio theory and
opera ting procedures appro
priate to the Radio Amateur Ser
vice. For a candidate to be suc
cessful, 55% or more of the
multiple choice questions must
be answered correctly.

An RAE pass slip is all that
is required for a " B" license
permitting operation at 144
MHz and above (alt modes ex
cept CW). The " A" or full li
cense for operation on all bands
and all modes requires a CW
test in addition to passing the
theory exam.

The Morse test, which is ad
ministered informally by the
British Telecom, requires the ap
plicant to send and receive plain
text and figure groups at twelve
words per minute. Punctuation
and procedure signals are not
part of the test.

With the license comes a
caustcn. A particu lar letter so-

quence can be asked for and wi ll
be given if not already auccatec;
however, the appl icant must
wait until that special sequence
is ready for issue. The UK cau
sign system is based on Civil
Service logic and is therefore im
possible 10 understand. How
ever, this story would not be
complete without a descr iption,
so here goes!

The call sign consists o f four
parts: country identifier, class of
l icense indicator , unique li
censee sequence, and optional
suffix .

The country identifier is one
or two letters at the beginning of
the call that ind icates that part
of the United Kingdom from
which Ihe station is currently
operating . The prefixes are
G-England, GM-Scotland,
GI-Northern Ireland, GW
Wales, GO-Isle of Man, GJ 
Jersey, and GU-Guernsey.

The c ountry ident ifier
changes when the slat io n
moves. Thus if I drive about 25
miles south into the principality
o f Wales. my call sign becomes
GW4EJAJM. This highlight s the
major d ifference between UK
and USA call signs: in the UK,
the combination of llgure and
letter sequence (e.g., 4EJA) is
unique.

The f igure following the coun
try ident ifier ind icates the class
01 license (except as noted be-
low) as fo llows: 2,3,4,-A (fUll)
uceose: 8,6-8 (VHF) license.

Some hams from the ear ly
days st ill hold G8 and G6 plus
two (e.g., G8AB, G6J M) call s;
these are full type-A license
holders and are the on ly way to
work these prefixes on HF.

A ceusicn with a 5 indicates
the holder of a reciproca l

license.

If I operate from a car, the
usual 1M is added. The suff ix IP
is added when operaling from a
..temporary location" or as a
pedestrian . Operat ing from tern
porary premises requ ires the
use of the suffix /A (presumed 10
represent " alternative").

I! you understand Ihis all so
far, the picture is completed
with the GB prefix used for
special event stations. Two par
ticular GB callsigns to look out
for are GB2RS, the news bulletin
station of the Radio Society of
Great Britain, and GB2ATG, the
RTTY news bulletin station of
the Bri tish Amateur Radio
Teleprinter Group (BARTG).

Having crossed the various
bridges to date and obtained a
lull (A) license, the road is by no
means as smooth as it might be.
The Wireless Telegraphy Act
already mentioned is fraught
with problems for the unwary. It
is a requirement of the UK
amateur license that a licensee
must be able to verify that his
transmissions are within the
authorized frequency band .

It is not permitted in Ihe UK 10
listen to transmiss ions other
than from authorized broadcast
stations and rad io amateurs.

The final damping factor is a
feature of UK local goverment; it
is necessary to obtain " planning
permission" lor any permanen t
structure over 10 feet in height. I
spent two years batt ling with my
local authority before being
allowed (somewhat reluctantly)
to erect a tower. Even then the
permission was only for a tilt 
over and included the rider that
it " should be erected lor no
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more than 15 daylight hours per
week."

So that's a quick look at the
UK amateur rad io sce ne. t hope
it will co nt ribute so mething to
more and better asos across

the pond. Any reader lacking a
aso with Eng land is we lcome
to a sk ed (write or telex to
6288 11)on CW, SSB, or ATTY (or
even SSTV with some notice),
and if you hear me, I am st ill

chasing counties for aCA and I
need Wyoming, Utah, Nevada,
Montana, Idaho, and Nebraska
fo r WAS!

Finally, thanks again to Fred
WD4AAF for h is help In in,

t rod ucin g me t o s t a t esi de
operating. An y US hams travel
ing this way are welcome to call.

Jell Maynard G4EJA
Cheshire, Englsnd

FUN!
17) Morse, Baudo t, etc.
18) Direction _

equipment
21) Where the generals stay
24) A communication device us

ing the sun's rays:

26) Mart ia l law country's pref ix
28) US propaganda station (2

words)

_______ graph

ELEM ENT 1- CROSSWORD PUZZLE
(Il lust ration 1)

CLANDESTINE RADIO

This month's column Is devoted to clandestine radio. Recent
events have once again proved to us that the right 01 operating free
and open radio stations Is something we should never take too li ght·
Iy. Over the years, both amateurs and non-amateurs have suffered
when the privilege of unhindered radio communication has been
yanked away by autocratic regimes, This month we pay tribu te to
those brave individuals and groups who have put the public's right
to know above their own persona l safely.

ElEMENT 2- M Ul TIPl E CHOICE

1) Which nat ion runs " Radio Peace and Prog ress" ?
1) Soviet Union
2) Panama
3) United States
4) Japan

2) Which of the follow ing is not a US military stat ion?
1) WAR
2jWIN
3) NAV
4) AlA

3) An Amer ican underground TV station? W ell , it happened in
Syracuse, New York, in the fa ll of 1977. What sort of progra mming
did " l ucky 7" provide it s surprised viewers?

1) Cart oons
2) Pornographic movies

13) WWII radio invent ion
15) Opposite of don' t
16) Identi fication (abbr.)
17) Secret code
19) Press station
20) Opposite of stereo
22) Energy (abbr.j
23) Baudot med ium [abbr.)
25) It goes with every pot
27) English tavern

Down

2) An interference (abbr.)
3) Audio-visual Iabbr.}
4) A banished citizen
5) Prison aTH
6) Favor ite Soviet radio activity
7) Commie color
8) Clandest ine operators often

lace this
9) What you are

12) Ac tion of 24 across

John Edwards KI2U
78-56 86th $Ireel
Glendale NY 11385

10) Iranian reli gion
11) Cuban st ation-digit
14) 3.1416
15) Bury or understand

Across

1) Underground user's gear is
usually this

7) Altack feared by resistance
groups

fIIus tra tion 1. Illustra tion 2.

73 Magazine . April ,1982 125



Illustration l A,

IItllIlIlI
BIrIBIiIIIIIIIJ CI EI
II EI II III
r:I •••••1lI iii
~ m •••••[l1rII IJElllliI1I1I =

a~CI BBllliI~liIlI.liIm~aIlEl B
Ill. IlID
iii. mill
111••1:11 II B
... ilia

• 1iII1!II~1I11C1 III IJI D
III 1lI•••••l:IIID
II II •
ClliIClI:ICI•••••••
•• •• ••••••••••••••

Illustration 2A.

Element 1:
See Illustrat ion 1A.

Element 2:
1-1 Peacefully progressing toward what? It's the USSR's answer

to Radio Free Europe. (They couldn' t call it " Radio Enslaved
Europe," could they?)

2-2 WIN was a button.
3-2 Pass the popcorn.
4-2 Patience is a virtue.
5-1 How about " Kenwood Is land" ?

Element 3:
' - VOICE OF NAMIBIA, 2-VOICE OF PALESTINE, 3-VOICE OF
FREE CANARY ISLANDS, 4-VOICE OF THE BASQUE UNDER
GROUND, 5-VOICE OF THE ERITREA REVOLUTION.

Element 4:
See Illustration 2A.

3) Revolutionary propaganda
4) Game shows

4) One of the o ldest active c landest ine broadcast sta t ions is " Radio
Espana rncependrent." It began operat ion in:

1) 1920
2) 1941
3) 1954
4) 1975

5) Back in the 1960s, the CIA ran a propaganda stat ion on an
obscure Caribbean Island. What was this Island's name?

1) Swan Island
2) Hammarlu nd Island
3) Johnson Island
4) Hall icrafters Island

ELEMENT 3-ALPHABET GAME

Complete the names of the five clandestine broadcast stations
listed below by placing letters of the alphabet on every dash. Use
each tet ter only once. The letters J, K, W, X, and Z are not used.

A B C D E F G H I L M N O PQ R S TU V Y

1) V01CE/OF/NA_ 'B_ A
2) VOICE/OF/_~LTI_E
3) VOIC80F/_RE----.1JNAFLJISLN_S
4) VOICE/OFIT_EJ_AS_UEJ_ NDER_ R_ UND
5) VOICE/OFITHElLI_REAlRLOLUTION

14) Nuts
15) One who is chicken
16) Victor

17) Self-respect
18) Hurry
19) One who plays

THE ANSWERS

ELEMENT 4-HAMAZE
(Illustration 2)

Here's a new type of maze speci fically geared to hams. The object
is to start at the circle and trace your way to the square by f ill ing in
the answers to the clues given below. To help you on the way, we've
already given you the fi rst and last clue answers. All words read
either vertically downward or from left to right. Each new word is on
aperpendicular angle to t he previous word. Words join on a common
letter. Good luck.

1) Organized aggression
2) Stumble speak
3) To hide
4) An organization that may

run a c landestine sta t ion:

:::-_-:::--:::--:...,-;:-:;-_ grou p
5) Discreditab le revelation
6) From that place

126 73 Magazine . Apri l,1 982

7) A path
8) Disembarks
9) To view

10) Energy often in short supply
to underground stat ions

11) Secret watcher
12) Aerials
13) 1960s Soviet invasion pl ace

SCORING

Element 1:
Twenty-five points for the completed puzzle, or 1/2 point for each
question correctly answered.

Element 2:
Five po ints for each correct answer.

Elemen t 3:
Five points for each correct an swer.

Element 4:
Twenty-five points for the completed puzzle, or one point for each
word solved.

How'd ya do?
1- 20 points- "Is the VOA clandestine?"

21 - 40 points-Once heard Radio Peking.
41 -60 points-Scans the band- but hears nothing.
61-80 po ints-Single agent.

81-100+ points- Double agent.
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.~~ I'lOVICE
"~.".. LICE"SE

STUDY
GUIDE

NEW, UPDATED

EDITIONS OF OUR

FAMOUS NOVICE LICENSE

STUDY GUIDE AND

NOVICE STUDY TAPES

1B CODE TAPES
ANY FOUR TAPES
FOR $15.95!
$4.95 EACH

~GENESlS"

5 WPM - CT7305- This Is the beginning tape for poople
who do not know tlle code at a ll. It takes trem through
the 26 letters, 10 numbers and necessary pUrlCtuatlon,
complete wilh practice every. step 01 t he way usino. the
newest erne teachIng techn'Ques. tt 'S atmost m"ac
utous! tnone hour many peop le-including klds of ten 
are abte to maste, the code. The ease 0 1 learning gi...es
confidence to beginne,s who might otherw ise drop out.

• NOVICE STUDY GUIDE- by 'Tlmothy M. Danie l N8RK. Here Is the most up to date novice guide
available, It is complele with information about learn ing Morse Code. has the retest FCC amateur regula
tions and the current FCC application forms. This guide is nOI a quest lonlanswer memorization course
oot rathe' it emphasizes the practical side o f getting a ham license and pulling a station on the air. It
rerlects what the FCC expects a Novice to .know without page aft e, pageof dull theory. The mosl current
mformatoan still ava,lable at last year's price. SG7357 $4.95.'

• NOVICE STUDY TAPES- If you are just getting started in ham radio, YOU'll f ind these tapes indispen
sable ' This up-to·the-minute revision of the 73 Study Course is the perfect way to learn everything you
need to eeeeee th rough the Novice written exam, Theory, FCC re-g ulations, and operating sk ills are all
covered. and you 'll be amazed at how last you learn us ing tnese tapes!

Once the test is behjnd you, these tapes will go right on being useful , because they are packed with the
latest inlormatlon On setting up you r own ham stalion, and geWng on the air.

Thousands of people have discovered how easy learn ing from cassette can be-order now and ente,
the fascinating world of ham radio ' CT7300 Set o f 3-$15.95. '

SCientIsts have proven that you learn faster by listening than by reading because you can piay a cas
sette tape Over and 0_ in you r spa'e Hme-even whi le you "e d,jvjng! You get more and more info
eaCh time you hear it You can't progress wIthout sot,d fundamenta ls. Theseth,ee hour·long tapes gove
you all the basics you 'll need to pass the No...tee exam easny. You 'lI have an understand,ng of the ba
sics which wil l be jnvatuable to you ror the ,est of your li fe' Can you alfo'd to take your Novice exam
WIthout lirst l istening to these tapes?

~TH E STICKLER"
8 + WPM _ CT7306_ This is the practice tape ror the
Novice and Technician licenses, It Is made up 01 one
solid hour of code, sent al the olllc iat FCC atalldard (no
other tape we·...e heard uses these stalldards, so many
peopte flunk the ecce when they are suddenly-under
pressure-hced with characters sent at 13 wpm and
spaced for 5 wpm). This tape js not memorizable, unlike
tne zany 5 wpm tape, sirlCe the Code group", are entirely
random characters senl in groups of tove.

" BACK BREAKER"
13+ WPM - CT73t3- Code groups again, at a briSk 14
per SO you WIll be atease when you sit down in front of the
steely-eyed goys",ment inspector and he sta,ts sending
you p lain language at only 13 per. You need this e><tra
margon to o_come the pan ic wh ich is uno"""sal in the
test SItuations. When YOU 'Yll spent your money and lime
to lake the test. YOU'll thank heaven you had this back
breaking tape

.......... ....$16.00
73 BACK ISSUE-25 YOUR CHOtCE
..., , ,, , , , , , , $27,00
73 BACK rSSUE_25 OUR CHOICE

"OUTRAGEOUS"
25+ WPM - CT7325- ThiS is the tape for lha! small
group of overachIe ving hams who woo ldn' t be content to
simply satjsl y the code requirements of the Extra Class
license, Ifs the toughest tape we'...e got and we keep a
permanen t fite of hams who haye maeteeed it. Let us
know when yoo're up to sP99'd and we'll inSCribe your
name in 73's CW "Hall of Fame."

" COURAGEOUS"
20 + WPM - CT7320- Code is what gets you when you
go tor the extra class license. It is so embarrassing to
panic ou t lust because you didn't Plepare yourset1 with
thIS tape. though thIS Is on ly O<1e word l aster, the code
Ilroups are so d ~ ficull that you'll atmost tall asleep copy
ong the FCC stuff by comparison. users report thaI they
can't beueve how easy 20 pe' really is with this fantastic
one hour tape.

• SLOW SCAN THEVISION TAPE- CT7350- Priz9
winning programs from the 73 SSTV ccoteet. Excellent
IOf Demol $5,95."

73\25

73025

BACK ISSUES
• BACK ISSUES- Comptete your collect ion: many are
prime collectables now, ctassrcs jn the field ! A lull col·
lect ion is an inva luable compend ium or radio and e'ec·
tronj CS knOWledge!
733006 73 BACK ISSUE-BEFORE JULY 1960

__ . -. $ 3.00
73350 73 BACK ISSUE JULY 1960 THRU OCT. 1981

, $ 3.50
73350P 73 BACK ISSUE NOV. 1981 TO PRESENT

.... .. $ 3.50
73005 73 BACK lSSUE_5 YOUR CHOICE

.................. ...................................$10.75
73010 73 BAC K ISSUE-10 YOUR CHOICE

__ ........__ .. ..." .. ....$14.00
Shipping: Ptease add $1.00 per magazine. Orders of
ten magazines or twen ty·f lve magazines add $7.50
per order.
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• ADVANCED CLASS LtCENSE STUDY GUIOE_ Ready
to upgrade your license? To prevent retaking the FCC
theory exam, you nood the 73 Adyanced theory guide.
SSB, antenna theory, transmj!jers. and electronjcs
measuring tecM IQues are covered In detail in this eesy
to-touow stud y guide. Speciat modes and techniques,
such as RTTY, are also treated. An eng ineering degree ts
nOI necessary to master the Ad...anced theory_try th is
book before visiting the examiner's orflce! {Published by
TAB Books previous to recent changes In FCC exam
material.) SG1081 $6,95.'

..._._----,..W2NSD/l

Style X

• Prese.-ve and protect your collection ror a lifetimel
Order these handsome red billders with gold iettering.
$7,50 ror 1. 3 ror $21,75. 6 for $.42.00. (Postpaid within
USA, please add $2,50 per order outside USA.) C/leck Of
money orders only, no phone Of CO.D, orders. 73
8lnde~ , P.O. Bo.x 5120 , Phllsde lph l. , PA 19,.1 .

• NOTE-_Abo..e &due.. for 8!Dden only .

-u se the orde r card In th is magazine Or Item ize your order on a separate pIece of paper and maHto: 73 RadIO Boo~shop •
Pete rborougll NH 03458, Be Sure to inc lude check or detaited credit card info,m ation, No C.0.0. orders accepted. All orders
add $1.50 handtlng fi rst book, $1.00 each additional book. $10.00 per book roreign airmai l. Please al low 4·6 weeks ror
delive'y, Questions ,egarding you r order? Please write to Customer Semce at t he aboye addreSS.•Prices subject to change
on boo ks not pubtlshed by 73 Magazine.1

MAGAZINE
BINDERS

SPE CIAL O F F ERI Both Novice Licens e Study Gu ide and Novice Study
T a pes $ 19.95, Order NP7300,

GENERAL LICENSE STUDY GUID E- by Timothy M
Daniel N8RK. Th,s is Ille complete guide to tMGene,s l
license. Learn ing fat he r than memor izing is the
secret. This is not a question·and·answer guide lhat
w i ll galher dust when the FCC issues a new lesl. in
stead, thi s book will be a helpfu l ,e ference, uselullong
aller a ham UPGrades to Genera l. Inc ludes up-lo-date
FCC rules and an appl icat ion form. Order yours toda y
and ta lk to the world. SG735a $6.95

• OSL CARDS-73 turns out a fantastic seoes of aSL
cards at about hal! the coat of having them done else·
whe re because they are fun as /I I i II-in between print log
books and other i tems In the 73 Print Shop, 250 Sty le
W_QW025O_fOf $8.95 '; 500 Sty le W_OW05OO_for
$13,95': 250 Sty le X-QX025O-for $8.95 ' : 500 Sty le
X-OX05OO; 250 Sty le Y-OY0250-!or $B.95 ' , 500
Style Y_QY05OO _for $13 95' A llow 6-12 wks. for
deli...ery

FOR YOUR HAMSHACK

• LIBRARY SHELF BOXES- These sturdy white. cor
rugated, dirt·resistant boxes each hold a fUll yea r Of 73,
Kilobaua MJcrocompuling or BO M,Cfocomp eJ/lng. WIt h
your order, request self·stick ing labels for any o f the
fo llowing: 73. Kilobaud MiCf ocomplJl ing, BOMicrocom·
pulmg, CO, OST, Ham Raa,o. Personal ComplJling,
Raaio Elecr ronics, Inrerlace Age, and Byre. Order 1 
BXtOOO- for $2.00': order 2·7-BX2002-to' $1.50
each ' : order 8 or mo'e_BX1002_ror $1.25 each',

- General License Study Guide
ne'I'J FROM WAYNE G REEN BOOKS

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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HANDBOOKS
FOR THE
HAMSHACK

RF AND DIGITAL TEST EQUIPMENT YOU CA N
IlUILD _ BK104._RI OUrS!. 'Unct ion, SQu.r. .... ve gen
erllOfs, v,".ble leogl h pu l.. "ener.tors_10ll kHZ
merk.r. 1-1and rl sweep g.neratOf• . aud io esc. .1111 sig.
na! In j+Cl or. 10&6 Ml-'IZ 'ynI1'le5Izer. d ig ital r.a60ula fOf
co un ters , ae.era l cccntees. pre.c. ler. m ic ro.....
met.r. etc. 252 page• . 8K104-1 $5.95'

YOl. IY IC TEST EQUIPMENT- Beeome • trouOI.
ShOOt ing wizard I In tnll 10",f11'l vo l",me of lhe 73 TeST
eo u lPMENT LIBRARY ere .2 home conalruct lQn prO!·
ects 101 bull(l illg 1"'51 eQuipment to ..0<1< " ,Ih your ham
stallon .nd. in ......icin! d ig ilal eQUipm.nt. Plu. a
cum ",llliytl 'ndex lor all Our votumes l or the 73 TEST
EQUIPMEN T LIBRARY. lB7382 "' 95 '

VOl. II AUDIO FREQUENCY TESTERS- Jam·packed
wllh all k inds o f audio frequency tast eQuipmanl . II
you're Inl o SSB. RTTY. SSTV. etc.. th is book II a must lor
you , . .agood DooI< fOf I'li-' i ad<liClland experlmanl.ra,
tool LB7360 ,", ,95.'

VOL. I COMPONENT TESTERS_ How to build t,an·
stetor l eiter. (8), d iode l ester s (3) , IC tulers (31,
vo llmete" and VTVM. (9~. ohmmelefS 16 dl lterenl
kind s), Inductanco 13). capac ity Ill!, a meu urement,
cryltal checking (6~, l emperatu re ( l. aura l mel ers fo r
the b lind (3). and all so rt s o f m iscellanaous data on
meter,., USln" th em, making Ihem more . e" alll e,
making .tandards, In.alu .ble book. LB7359 S• .95 ·

YOL. III RADtO FREQUENCY TESTERS_ RadiO 'reQu.....
cy w.ves, lhe common denom,natOf of amaleur radio.
Such Il em, II SWR, antenna Impedanca. line Imped.
ance. RF OUlput and fi.ld "r""glh: detailed Instrucl lona
on le. tinglheae Items Incl u6e. aecloons on .ign.1gen
er.lora. cryst . 1 cal ibl'elOfs. grid dip oacmatora, noise
generato... dummy l o ad S, and mUCh m o ra .
l B7381 "',95."

114E TEN METER FM HANDBOOK- by Bob Hait K9EID
Th,a handDool< has been publIShed to help lhe ten meter
enth",li.st ......m more about the many methOde 01c0n
versIOn••nd Irick. that are usee 10 make exiSll1lg unlll
wort< better. .k>in the great ·'linkerer."'o l l he world on ten
FM and ,,"jOy lhe lantashc amount 01 lun in commun~
Cllillg Wllh 8mateur statIOnS worIdwlde on len meter
FM.8K119O"'95.·

THE PRACTICAL HANDBOQK OF AMATEUR RADIO FM
REPEATERS- by Bill Pasternak WA8lTF (aul llOf 01 73
Mia\I8l11lfl$ month ly COlumn " Looklllg Wesl'l Thll la lhe
DooI< lor lhe VHF/lJH F FMer. comPllctd !rom matenal
submitled by over a hundred ind,vidu8I s. club',
org8nilalklna and eqUlpmenl manulaclurers. A "muSI
Nlve·· lor your h. m atl.ck shell. BKll85 S12.95.·

The 19
Test Equipment

Library
•

OWNER REPAIR OF RADIO EOUIPMENT- by Frank
Gins K6RO. _ a's . bOOk tllIt ..;II leach yOU .n ap.
proach 10 troubleahool ,ng wll tlout a ....ack 1",11 01 teal
eQuipment. Wfitten in a narrative. non-mItl\tf'll.l.tieal
SlyIe. II will encourall8yOU 10 auee.aal",ny l ix your own
rig problem. 80 10 90% of the I 'me. Even II J'OU don'l
w.nl 10 lix. yOU ea.n learn • 101 atlOulllOw Illing. wort<
and lall. Alld 10 your library .nd personal expenl"',
8K7310 S7.95.·

TH E NEW WEATHER SATELLITE HANDBOOK - by Or,
Ralph E. Taggart WB8DOT, H. r. ls Ih. complel.ly up
d.ted and revised edition containing all t he In'orma·
tion on I he mo.l .ophl. llcated and e"ec ti ~e space·
cra lt now In orbi t. Thl' DOOk 'er.e, both tha a, p.fl.
anced amateur IIlell lle enl hualasl and the ne...comer,
It is an Introd uction to IItlllllta wetchlng, provid ing all
the Informat ion requ ired 10 construct a complete and
highly euecuve gro und eteuon. Sol id hard w. re
designs and all the In. tructi on, neces sary 10 operate
the equ ipment are Included. For experlmanl e" ...1'1 0
afe operati ng Itatlon. , the book det . II, all proced ure.
necessary 10 modify equ lpmenl l or the ne... series 01
spacocralt . Amateur weat her IItelllta ac llvll y rapra·
sent. a unique bla nd 0' Inl eres ts encom panlng elec·
tronlcs, meteorology and ..tronautl ca, Join t he pr lvi,
leged faw In .... tchlngthe . pec tacle 01 earth as sean
hom . p. ce on your o...n mo nitoring aqulpmen t.
8K7383 58.95,"

INTERFERENCE HANDBOOK _ by William R, NelSOn,
WA6EOG- This Ilmely h.ndDOOk CO'ers • •ery Iype of
RFI problem .nd gives you lhe solu tion, baaed on
practical expe,lence. eo.ers Interference 10 TV. radio.
hl·fi. te lep llona , radio .mateur. commercl.1 .nd CB
8<lUipment . Pow.r line In terlerencal' covered In depth
- ho .. 10 local e II. cure II, work wUh l he public . IIfely
precautions. ho... l o trein RFII Investlgalora. W. itten by
an RFI expefl ...lth 33 years 01experle-nce. Ih l. prOlus.
Iy illust rated book II pac ked wif h pracUcal .asy·to
",n<lefllland Infonnllion. BK1230 58 115. '

IC Op ·AMP CooKBooK - br W"ler G. Jung. Co_a
not only Ihe basic theOf}' ° the Ie OP .mp In gre.1
del.il. but alao inel",d" ovar 250 prachc.1CirCUit .p
plicatlons. li berally ill ust rated . 592 pages. 5'10 "8,,., .
softbound. BK1028 Sl.,95 ,·

WORLD PRES S SERYICE FREOUEN C IES - by
Thomas H.",ngl on. Can'l .... i t to l'Hlar I .... ih'efIing
news. or are you won~ri ng abotl l the n.ws thai you
aren'l .....rlng1 Receive by RadIO Telelype (RnY) all
Ihe world. newa and fin ancl.1 h.ppenings l rom Ih.
world cap, loison . 2. llOu' . d. y ba sla, This book gives
you the Irf!Q uenc" ,s and tim. s 01 broadcast 01 such
news .......reee as AP. UPI. R. ul . fI. TASS. VOA and
London Preaa, Also Included ia .n Introduction 10
RTTY ...ilh In lormation on eQuipment, .ntennas. abbr.
via l iona_e.eryt hing you ne<t<! to gel ,tart..:! In RTTY.
BK1202 S5.95"

NEWI

-'

THE 19
TECHNICAL
LIBRARY- 'l'"

...._-

TOOLS ' TECHNIOUES FOR ELECTRONICS _by A, A.
WICks la an euy·lo-unde"land book ""men lor the
beginning klt·bulldllr as Willi . s th• • • p. rlllnce<.! hob
byrs!. Il has numerous p lclures and deacrlpllons crme
,,'e .nd ccerect wayll to use basiCand specia lize<.! tools
'01 eiectrcmc projects, as w. 1I as speci alized metal·
worklng l oola and lhe chemical aida ", hlch are u...d In
"p.lr shops, BK7J.t8 ,", ,95. '

PROPAGATION WtZARD'S HANDBOOK - by J, H,
Nelaon, Wh&n lunsPOls riddled t f"4 " "lfld"'i<!e cgm.
munlcali(ln' net ...ork, 01 11'Hl 1~, John Henry Nelaon
looked 10 the plan.ts lor an an,,,,., . The resull was a
theory 01 p~agallon forecasl lng based upon Inter
planetary . lllInm&n1 lIlat m'de the author Ih. most re
lIabl. lOfecasler In Am. rlc. tooay, The book provides an
.nllghtened look at com munication, pasl, pUl...nt. and
fUl ur. , as ",. 11 II t.achlng Ih. art 01 propag. tlon
forecasti ng, BK7302 $6.95 ,'

TllE CHALLENGE OF 180- 1. 11>8 _ 1booI< in the r.J
technical llllt8l)' . de<llC:alfICI 10 1eo-mer". ope<.,ing. 51
Dunn j)rO\'I(IeS all ..........,., ;nloom;lhon to gel at_ned
on Ihls unique band. n... "l-lmPO<'lilnt ant...... ~
ground 1)11..." • •• dncfibed in detail. The IfItrodu<:lior'l
contains .... tereal lllg p/'IOtos 01 St_~a {1.... Killg 01
1601 .....ck. Thil ,.ference Is • musl lor new . nd . x·
perl8f'lCed MTOO Band" operators. BK1309 "' 95.'

SSIl ... THE MISUNDERSTOOD MODE- by James B.
Wilson, SIIIgIe Sideband Tranamraaloo ... thousands 01
uS use II .-..ry day. ....1 it ' emalna one 01 I.... least
underl loOO tacell 01 .mat.u, radiO. J. B. W itson
presenlS _ .1 mell'lO<:l' o l,kleband g_atkln . am.
pty iIIu.U'led ..1It1 ch. ns . nd achemaliCs. ..lliCh ..III
enabl. I I'Hl .mDj tlOu, ....,.. to eonatruclllia o..n altle
band generator, A must lor the technlcally·&er!ous ham.
BK7351 S5.50.·

--.-

BEHIND THE DIAL _ try 80Cl <>roo.. Get "-lI fun 0lrI 01
sr-t 111'en,ng .. ,tl> Ill;. '''' .....ating guide 10
recet , anten"••, Iteq....,.;!e$. .nd Interterence.
8 1(7301 Sot lI5.·

-..-

114E CONTEST COQKIlOOK - .......ls 1f"4 MCfatS 01 lhe
conl ...t win......l~liC. Ox. .nd apaclatty eon testS}.
complel. wil h p/'IOtos and diagram. 01eQuipmenl used
by t.... toP SC<nf$. Find oul llOw to mak. l5000nI.cts in
one t>our, BK73ll8 15.115"

FOR

THE

· UN the orde< C<ilrd '" t~'1 m,.gaz'ne or ' tem'l e your orde, on . sepiI••te o ,ece Ol ll.~ ."(1 m ,llI ll o . 73 RadIO eoo~shop •
P.,.rl)Orough N 1-1 ()3.&:>8. Be ...... to ' " <:'ude chec~ or det;l ,led credIt c.rd ,nlo,m,lIlIon, No COO Ofde<s iCCepled All orders
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• HOW TO DEFEND YOURSELF AO....NST RAOAR- BKl 201- by Bruce F. Bogner and Jamu R. 8<xlnar, ala"')'..
and rada, experl , Thl . bool< gives you tile ammunition to chlilenge Ihe radll r """idence" thll u.u.lly leads 10 a
speeding oon"C110n. The majo, part 01 the book details Ihe Inner wofl( ing. 01,adar_yOu'lI become mo re of an e,
pert tllan mall police officers and j lldges. Tile 'emlllnde< of Ihe bool< outlines how to defend you,sell ag.inSI a
speed ing t ICl<et-lll. Olll<lfYllions, measures and lesllmony you mull obtain 10 delend YO!.ltlMtll wlthoullhe help a.
a lawyer. The ll, lce la. lot less than I lone! S6.9!).

""

,..
WORLD REPEATER ATlAS- Completely updated. 0VfIf
2JO pages 01 ,eilute< Il"'ngs are i_ . ed l)y IOC<I tiOtl
"r>Cl IrlQ~y "lor. tl'lan 50 ma.ps pinPOlnl 2OClO ' ''Il''at·
e< IOCI"onl Ih'oughout l he USA. f ore,gn " stlngS In
CI....,. Eu'ope. the Modd '" East. Soulh AmerlC&. anll
Att ICa ",9!) ' BK7315

THE MAGIC Of HAM RADIO- l)y Je<,okl Swanl< WSHXR
be91n. Wll h a ee..,hlSlory 01amateu' radIOand 01Jerry's
,moo!....".,..,,1 ,n It Pari 2 oela,la many 01 ham ,adlO'S
I'le<OIC moments. Hamdon '-a close I 'ea Wll h the conI.·
nent 01 Antarcl ICa are the subre<:1 01Part 3 In P,,, .11'le
strange al"ld humorous SideS a. holm 1,le g. 1 11'lt!, due
And whll 01the l ulu,e ? Part 5 peers into the crystal !)etl
"'9!) , BI( 731 2

A aUIDE TO HAM RADIO- by Larry Kahane' WB2HEl.
What'. Amateur RldiO all about? You ee n le"n the
bll.iCS 01 til ,. fascinati ng hobby ""Ih Ihia u cellent
Deg,nner', gui~e. It anawers the most frequently asl<ed
Question. In an easy-going manne', and rt .hows me
best way to go about gelling an FCC license A Guide 10
Ham RadiO fs an ideal Introd uClion 10 a IlObby enloyed
by people a,ound the world $4.95.· 8 K7321

WORLD RAOIO TV HANOBOOK 1882, 25TH EDITION
- TIlII tlOOl< IS tile b ib le 01 ",ternalionlli broadeaste rs,
pro. 'ding Ihe on ly authorilat lve sou'ce at eeect inlorma·
t,on 'bOul llroadcast lno and TV station s wO,id wide
This 1961 edi tIon IS eompiel ely revised , gi. ing cem.
p'ellena,,,,, coverage at 'I'lOrt , medium and long wa"".
560 pa gas o f . 'ta l ..eeers a . wo, ld list ening
S16,50 8Kll,ow
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COOKBOOKS

SPECIAL OFFER
Ch a r t of

UNITED STATES AMATEUR
RADIO PRIVILEGES

by c....a of Uc-eo.~. emJaaloa t ype, aod be·
q.... acy from 160 thl".. 2 meters . IocJ"dill.( p~~
....100. fo~ th.. 0 3 D, 17 . and 12 m..ter baod• .
Thla 22 8 28 la, t I.... ..,o lo r chart I. the n~st

of I ta klad to be both loformath'e ud d ...,OT8
t h'e , 83.00 ..&1" .., only 8 1.95 .\th th.. pur·
c h.... of 1 o~ more book. from the Radio Book·
. h op . (S u p p ll u UmJ l ed . ord e r 0.0.,1
CH7 300 S I .95,

rn, COOKBOOI( _ by Don LanClia ler E. p la ins wh, ';;""Y.&'if3TTl is. how II works, and how to uae it. Discusses pra<:.'.
Ilcal applica tions, Such as a digita l counle, and dis
play syslem, e.ents counter. electronic etccwatcn.
d'gil al .ollme le, and a dlgllal tachome t er,
BKI063 $9,50, '

CMOS COOKBOOK_by Don Llncasle, Details Ihe
lIpplication ot CMOS. the low power log ic I limlly
SUit able '0 ' most appllcatlon a present ly dom>nated by
nl. ReQl/ired reading la, eve,y "" Iou. digila l ex·
"""menter! BI(1011 $10.50. '

TVT COOKBOOK _ l)y Don Lanca lle,. Desc,ibe. Ihe
use ot a stanolld te"'. ltlon ree••••r as I mjc,oP'~

cessor CRT lerminll" Explain. and descflbes cnerec
Ie< generation. cu'sor con t,oI ano interface inlorma·
tion in typica•. easy· l~un<leratlnd LanesSle, lIy"'.
81(10&1 $9.95.'

ANTENNA
BOOKS

_ VH F HAN DBOOK f OR RADIO AMA TEURS- 8 K1198
- COnUllnl Inlormat>on on FM tl'leQr}o. opera"on I nd
lIQulpment. VHF anl enns oesoon and conSlrucllon, sa tel·
hl&-EME, and l he newest soIid·state ClrcU'ts S6 9!)'

PRACTICAL ANTENNAS FOR THE RADIO AMATEUR
-A ",-nue_ descfibing "Ow toequip. tlam a ' aOon w,lh
• suitable ."'..,~_ ... wide range 0 1 antenna IOP~.

IVSlItITIS. alld ae<:essorles ••• pt&!«lled gl~ing lhoe
'eader aome fOOd for thought aOO p,acl,UI deta for con
Slructlon. o.. igned 10 aid the , xP!l'<ienced t>am al'ld
fIO¥oce as _II. Only BK1 015 $9.95.'

VHF ANTENNA. HANDBOOK - The ne... VHF AMe"".
H#mdboo~ eerene the theory. des ign, and con struction
of hundreds of dllleeenl VHF and UHF antennaa .. ,_
practical book wrlUen lor the a""raga amateu, who
tailes Joy In building, not fUll of comp lex formuln for the
design englnee'. Packed with tabulous antenna projects
you can build. SK7368 $5.95.'

13 DIPOLE AND LONG ·WIRE ANTENNAS- br Edw"d
M. Noll W3FOJ. Thla i. Ihe first collect ion 0 virtually
••ery type at ""Ir. ,antenna used by ama'eu" . Inc l l,ldea
dImension., eonhguratlona, and dela, led con. trucllon
dall lor 73 di lterenl antenna Iypee. Appe nd lCe.
deserlbe " ' e eonal ruChon 01noise bridgea, li ne lune,s.
. r>d dal l on meaau,lng ,esonan t Irequency . ..IOClly
lactOl', and aWL BK 1016 $5.50. '

" ALL ABOUT CUBICAL OUAD ANTEN NAS (2nd _~

1I0n l _ II K I1 'O_ T" . " CI. n lc" on auad dssl,n.
theory. con.ltuellon. and opsrl lion. N.w 2f'lCl _il,on
conla ln. _ leed and ,...lIchinQ 1,ll l ml and "".
dlla. SS-. S,'

_ BEAM ANTENNA HAN DBOOK (N_ SIll _ illonl 
BK1197_Yagl beam 11'leQr}o. constrUCl>on " nil operal>on.
In lormatlon on W"" bft,ms. SWR cu..... al"ld malCIl'''lI
sy"ems. A '"mual'" lor seoous OX....s. SS.9!)·

• THE RADIO AMATEUR ANTENNA HAN DBOOK _
81(1199-AII aDout W!fe anlennas. !)eama , lune's,
!).aluns, ca.,. rl.d'lls, SWR and to..",a Clear and com
plele ,nfor mat,on, $6.9!)'

_ SIM PLE. La W'COST WIRE ANTENN AS FOR RADIO
AMATEURS- BK1ZOO- AIi new data and everyth,ng yOU
want to I< now abOul low-coal. mult '-band antennl ' . ,ne"
pens..e bums. " Invisib le" antennas for hams in
'"tough"' rocancne. S6,9!)'

---=-MICROCOMPUTER BOOKS FROM 73---
_ SOME Of THE BEST fROM KILOBAUDIMICROCOM

P1JTtNG -BK731 1- A coIlechon of tr.e Deat art l(;les Illat
I'll" recenlly appeared til KllOOlIudi MICROCQMF'UT·
ING. Included IS malerl.1 on me ntS«l al"ld PET
systems. CprM. tile BOBG'8085IZ8O CI'Ull$. the ASR-33 Ie<·
""insl. Oalll beee management. word procesSIng. text
edllOtSandl,." struclu'es II. eov.... 100. Programm,"lI
ttcl'lnlQues Ind l'II,dCOrt I'\s,dwlle constructoon proj.
eets lot modems. hIgh speed caslllle Inl e<faces and
lyra are also included ,n till' larOll fo<mat , 200 plua
Plge edll lOl'l. $IO.9!).·

"40 COMPtJTER a AMES- BI(738I_Forty games in all
,n nIne dlllerenl categofle. , Gamet ' or large and sma!l
syslerns. and &Yen, S6Clfon on calCulator games, Many
.,.,...ion. of BASIC used .nd • wide .ariely 01 aystems
repreSenled. A must lor Ille seriou. computer games·
m.n. $1,9!)'

HOW TO 8 UILO A MICROCOMPUTER-AND REAllY
UNDERSTAND tT- l)y Sam Creason. The electtonlC$
l'IOCtly,st wl'lO ..ants to OOIId hla o...-n mlc,ocomputer
syllem no.. nas a jlf'actlcal '"Ho...-·To" gu idellOOk Til lS
booI< ia a combinallon l.clln ical man....1Ind program.
m,ng gl/ ide thalll l<". the hobbyist slep-by·alep through
the d""gn. const ruction. teat ing, .nd deOOgglng of a
complel e microcomputer system. Must ,eadlng for
anyone desl,ing a true understanding a. small compul er
syslems. $9 95.· BK7352

.THE NEW HOBBY COMPUTERS-BK73.a- This
book takes it f,om wl'l8rs "HOBBY COMPUTERS ARE HOBBY COMPUTERS ARE HEREIII you want to come
HERE!" leaves 011, wll h chaptefS on L..ge Scale Integra· up 10 .peed on no.. COmpu tefS work- h. rd....e and
lion. ho.. 10choose I rrucrcpecceesoe Chip, an tntrcduc- aoltwar.- tllis I. , n exce llent booI<.. It allrt. with lun·
tion 10 p,og ,ammlng. low cost 110 lor a ccmocter, com- damenllis and explains the ci 'cuits and Ins bulc. 01
puler arithmel ic. checklnll memo,y boar(l$ .,. and p r~ramm l n g, along wil h a couple 01 TVT con.t ruCtiOn
much. much mora' Don·t m ilS 11l" lramendous value! prOleClS. ASCII. Baudot . etc. ThIS boo l< has the hl ! hest
Only So' .9!).. recommendat,ons as a leachong a'd, "'.95.' 8K 73 2

·U.e the o,der card in this magazine or itemize your order on a separlte piece of paper and mal l 10: 73 Radio Book. hop _
Pete'bo'ough HH 03458. Be sure to Inc lude Check or detailed cred il card In lo,mallOn , No C,O,D,ordera accepted. All ordera
I(ld $1,50 handling l iral book.. $1 .00 each .ddlt,onal book, S10,00 pe,bool< lo'eign a"mail. Please eliow HI wee!<s for
del/very, QuestIons ' egard,ngyour orde'? Pleasew, lte to Custome, Serv,c. at tns above add reS'.(pflces subJeclto change
on booI<s nol pub l'Slled by 73 Magaz,ne.)
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res
Our new crop of tone equipment is the freshest th ing growing in the encoder/decoder
field today. All tones are instantly programmable by selling a dip switch; no counter
is required . Frequency accuracy is astonishing ± .1 Hz over all temperatu re extremes.
Mult iple tone frequency operation is a snap since the dip switch may be remoted .
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be prog rammed for al132 CTCSS tones plus
19 burst tones , 8 touch-tones, and 5 test tones. And, of course, there's no
need to mention our one day delivery and one year warranty.

.:IiCOMMUNICATIONS SPECIAliSTS
426 West Taft Avenu e, O range, California 92667
(800) 854-0547 I California: (714) 998·3021

55-32 $29.95. T5-32 $59.95



NEW PRODUCTS
DRAKE'S NEW TRANSCEIVER

AND RECEIVER

The R. L. Drake Company has
announced new models of its
TRl communications transceiv
er and R7 receiver. Features new
10 the TA7A include standard
9·kHz rece ive selectivity for AM
reception, 5()(}Hz crystal filler
for CW reception, built-in noise
blanker, improved lightning pro
tection, and a new phone-patch
audio input.

The new A7A receiver tea
tures a noise blanker, 5OO·Hz
CW crystal filter, and 9-kHz AM
selectivity. These units also in
terconnect to make a " twins"
system, offering complete Ire
quency flexibility and dual st.
multaneous receive. The TR7A
has a suggested price of $1699
and the A7A lists lor $1649.

For more information, con
tact R. L. Drake Company, 540
Richard Street, Miamisburg OH
45342; (5 13r86&-2421.

SEVEN·ELEMENT TRIBANDER

A new tribander, the TH7DX,
is now available f rom Hy-Galn.
The TH7DX features a dual
d riven element system that
maintains a vswrof less than 2:1
on all bands including the entire
to-meter band. The driven ele·
ments utilize Hy-Galn's Hy·Q
traps capable of handling power
levels well in excess of the legal
limit. These traps allow element
lengths of 0.225 wavelength on
10 meters, 0.203 wavelength on
15 meters, and 0.185 wavelength
on 20 meters. The dual-dr iven el
ements are fed directly with Hy
Gain 's 5O-0hm BN-86 balun.

Tests show average t rent-to
back ratios of 22 dB on 20 and 15
meters, and t7 dB on to meters.
The average nett-cower beam
width varies from 66 degrees on
20 meters to 63 degrees on 10
meters. With a turning radius of
20 feet and the longest element

31 feet, the antenna is no larger
than the Hy-Galn TH6DXX. The
TH7DX weighs 75 lbs., has 9.4
square feet of wind surface
area, and wind loading of 240
Ibs. at 80 mph. The TH7DX, corn
plete with stainless steel hard
wa re, balun, and boom-to-mast
clamp, is priced at $499.95.

Hy-Garn also has announced
that kit model 3925 is available
to convert the older TH6DXX to a
TH7DX configuration for a sua
gested net of $199.95.

Fo r more in fo rmat ion on
these products, contact Hy
Gain Division, Telex Communi
cations, 9600 A/drich Ave. So.,
Minneapolis MN 55420; (612)·
884-4051. Reader Service num
ber 481.

INDUCTIVE MODEM

MFJ Enterprises has in 
t roduced their new MFJ-1230
originate/answer modem. The
1230 uses an ind uctive coupling
techn ique for receiving. This
gives reliable data transfer by
eliminating errors ca used by
room noise, vibrat ion, and other
acoustlc-coupllnq problems.

This Be ll t oa-com pat ture
modem operates from 0 to 300
baud, features half- and full-du
plex operation, and is crvster
controlled fo r high stability. An
Apple version that plugs into
the game port (MFJ .1231) is
also available, complete with
softwa re.

The MFJ-1230 and MFJ-1231
mductlve-coupled modems are
av a ilable lor $129.95 and
$139.95 respect ively.

For more information, con
tact M FJ En terprises, 92 1
Louisville Ad., Starkville MS
39759; (601)·323-5869. Reader
Service number 480.

H·8 AND H/Z·89 PROGRAM

MLM Assoc iates now offers a
Morse code transceiver pro
gram for Heath/Zenith H·B and
H/Z-89 owners interested in digi·
tal communications . MLM
Morse converts Intern at iona l
Morse code from a receiver into
an alphanumeric video display
and changes characters typed
at a terminal into the form
needed to activate a transmitter
or code-practice oscillator. Fee
tu res include fast break-in CW
operation, automatic switching
between transmit and receive,
and a split-screen display.

The instruction manual gives
details for building a cw-to
computer interface or you can
use a RTTY modem. MLM also
offers the MFJ·1200 computer
interface. The software package
sells for $29.95. A complete
package including software, in
terface, and power supply is
$99.95.

To order, or for more informa
tion, contact William S. Hall,
MLM Associates, 5621 Maple
Heights Court, Pittsburgh PA
15232; (412r683·4742. Reader
Service number 477.

MICROPHONE EQUALIZER

The first in a series of new
products from Hen, Ltd., is their
EQ 200 Microphone Equalizer
for speech applications with
SSB and FM transmitters. The
EQ 200 allows you to equalize
your amateur station in a man
ner similar to the technique
used by broadcast stations and
recording studios.

This battery-powered device
measures 4" x 4" x 1·112" and
plugs into the microphone line.
The three controls, mike gain ,
low-frequency adjust , and high·
frequency adjust are set with

The Drake TA7A transceiver (top) and A7 receiver.
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Electronic Specialists ' power line interrupter.

COM PACT ANTENNA BALUNS

version , Model 221 C, is also
available for $7.90.

To order, or for more lnforma
tion, write to Valor Enterprises,
West M il t o n OH 45383 ,
(513)·698-4195. Reader Service
number 478.

Palomar Eng ineers is tntro
duc ing a new ser ies of baluns.
The Model PB series will match

MI KE STAND

For more information, con
tact Electronic Speciaiists, 171
South Ma in St., Natick MA
01769; (617)-655-1532. Reader
Service number 482.

Your mobile microphone can
now be tu rned into a base sta
t ion un it wi th Valo r Enterprises'
new Big Ben mike stand. The
Model 221 feat ures a b lack
fi nish and costs $5.90. A chrome

HV

POWER LINE INTERRUPTER

Electronic Specialists now ot.
ters an au tomatic-reset ac
power line interrup ter. Should
the ac line voltage be disrupted
or exceed preset safety limits,
the power interrupter dtscon
nects ac power from controlled
apparatus. A a.mrnute timer
delay, followed by automatic
reset , helps avoid wide voltage
fluctuations.

Kantron ics is int roduci ng a
Rny send/receive device that
converts CW from any keyer or
keyboard into standard AFSK
two-tone Rny or two-tone CW
10. Micro·RTTY sends a nd
receives at 50, 67, 75, and 100
wpm, plus 110·baud ASCII.

Feat ures include special CW
charac ters for sending a nne
ret cnvcarrtace-teeo character
and a print att achment. Micro·
Rny receives any shift of An y
and displays the message on a
ten-cnere ct er . 3/B"-high vac
uum-tube f luorescent display.
The 2-112" x 5" x 5· 1/2"
package comes with a a-von dc
power supply and has a sug
gested pr ice o f $299.95.

For more de tails, con tact
Kantronics, 1202 E. 23rd St.,
La wrence KS 66044; (9 13)
842·7745.

Intended to operate unattend
ed for long periods, the sett
reset power interrupter also
offers an optional vo ltage mcnl
tor. Connecting to the ac line
with a standard a-crone plug,
the power interrupter can ac
commodate a t s-Amoere rests
tive load or a to-Ampere indue
t ive load. The Model PI-SR-15
in terrupter costs $185.95; the
voltage monitor option costs
$20.00 extra.

CW·TQ·Rny CONVERTERthe aid of a second receiver or
another station. Distortion level
is 0.09%. Microphones o f any
impedance will work, but low
impedance microphone s are
recommended since they usual
Iy o ffer better RFI protect ion.
The EQ 200 costs $49.95.

For more information, con
tact Heil, Ltd., #2 Heil Dr.,
Marissa IL 62257. Reader ser
vice number 479.

SURG E PROTECTORS

A lpha Delta communtca
t iona' Transi-Frap Surge Protec
tors are gas surge arresters de
signed to protect sens itive elec
tronic equipment from damage
due to excessive voltages or cu r
rents generated by transient
phenomena. The elements in
the Arc·P lug™ cartridge are
constructed of two metal erec
trodes hermeticall y sealed in a
gas-filled ceramic cylinder. They
perform as vottaqe-depen cent
switches which can reliably and
repeatedly carry large currents
for brief per iods of t ime.

Alpha Delta Transl-Trap Pro
tectors are designed for indoor
installation at the rear of the
equipment. If outdoor use is
planned, it will be necessary to
coat all surfaces tho roug hly
with a good sealer. The Model
R·T tow- level protector is de
signed for use with sono-s tate
rece iver s, transc eive rs , or
transmitters that run up to 200
Watts into 50 Ohms. It costs
$29.95. The Model HV high·
voltage protector is lor use with
linear amplifiers runn ing up to
two kW into 50 Ohms and sells
for $32.95.

For more details, co n tact
A/pha Delta Communications,
116A North Main St., Centerville
O H 45459; (513)-435- 4772.
Reader Service number 476.

trenst- Trap gas surge pro tectors. The Big Ben mike stand.
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Palomar Engineers' antenna ba lun.

Palomar Engineers ' VLF converter.

•

401 0·4 500 kHz for cenerar
coverage shortwave receivers.
With dig ital readout, the last
three d igits read frequency.

The new converters feature
antenna bypass when tu rned
oft, LED power indicator, and
low-current, nine-volt dc opera
t ion. The VLF·A and VLF·S sell
for $79.95.

For further information, coo
tact Palomar Engineers, 1924·F
W. Mission Rd., Escondido CA
92025; (714)- 74 7·3343.

VLF CONVERTERS

Palomar Eng ineers is in
troducing two new converters
for the 1().5O().kHz band. They
add recept ion of weather, shi p
to-shore CW traff ic , ATTY,
WWVB, navigat ion beacons,
1750-meter no-license band, and
European low-frequency broad
cast stations.

Mode l VLF·A converts t o
351Q-4000 kHz for use with ham
re ce ivers and transce ivers .
Mode l VLF·S converts t o

OFF ON

Palomar Enginee r s
_ •••••••VLF Converter

size. They operate f rom 1.7 to 30
MHz, are fully encapsulated ,
and have stain less steel nard
ware. The PB baluns sell for
$14.95.

For further info rmation, con
tact Palomar Engineers, 1924-F
W. Mission Rd., Escondido CA
92025; (774)- 747·3343.

so-onrn coaxial cable to 50-, 75-,
1~, 150-,~ , 250-,~,375- ,

450-, 600-, or 8QO.0hm balanced
antennas. They also can be
used as matching transformers
for various purposes.

The Model PB series work at
power levels to 350 Walls PEP
and are 1·112" x 314" x 314" in

, BINARY STIMULATION I
I never write to editors, but

had to make an exception in
order to respond to your corn
ments concerning CW in your
January ed itor ia l. The concept
of ntqh-speed, com puter-based
rad io com munication is de
finitely an in t rig uing one ,
but I must observe that nothing
matches Morse code for ver
satility or CW for simple rf
communication.

The average human mind,
trained in the use o f the code,
can interpret the variations in a
binary-state stimulus, deriving
through that process the mtcr
mation being encoded by the
sender. The sender can encode
the vast range o f human
thought that has been or can be
reduced to words 0 1human tan
guage. I believe the develop
ment of the code to be one of
mankind's most magnif icent
ach ievements.

What do you suggest replac
ing it w ith? I know next to
noth ing about BASIC or other
computer languages, but I do
know enough to doubt that
anyone can communicate with
it using an rf oscillator keyed by
touching a couple w ires to-

and would furnish Ministry of
Works personnel to do the con
struction , and we would provide
the equipment and manpower.

The fi rst thing I did was to
drive out London's Great West
Road wi th a receiver, stopping
here and there at Hkely-lookinq
spots to check recept ion co nd i
t ions. I saw a road leading up a
hil l and found myself In a farm
wo rked by Italian prisoners.
They dotted their caps and
opened gates so I could reach
the topof the hill where I found a
very large flat area, with low
noise level and good reception.

Since throughout England all
place-name signs had been re
moved from roads and railroad
stat ions a nd bUildings , I
mapped my route from London
10 the site with the names of
pubs (e.g., Compleat Angler) so
that I could identi fy where I had
been when I got back to London!

I am envious of the author's
good fortune in meeting th ose
former agents aboard the Grips·
holm. In my case, I met only one
after the war. His name was
Robert, and I spent a lovely
even ing with him and his mother
at their home in Paris.

G. L araveson K4J1
CDR, USNR (Ret.)

Plantation FL

CHARLIE IS BORN

In September. 1942, I wa s
assigned to the Off ice of
Strategic Servi ces (O SS) ,
Washington DC. After indoc
trination, I was sent to London
to confer with (Major General Sir
Colin) Gubbins and (Brigadier F.
W.] Nichols of the BritiSh
Spec ial Operations Executive
(SOE) with respect to the es
tablishment of an American eta
non to supplement British ete
tions 53A and 53B. The original
concept was that we wou ld han
dle the agent circu its into Ncr
way. The Brit ish would arrange
for us to get the land required

ATV GOES MONTHLY

Mike Stone WB,aCD
Publisher. ATV M_Qazine

PO Box H
Lowden IA 52255

134 73 Magazine . April. 1982

Amateur Television Magazine
has expanded publica tion to 12
issues per year beginning with
the March, 1982, Issue. Now In
Its 15th year of service to
specialized com m un ication s
operators, Amateur Television
MagaZine covers all modes of
amateur televis ion such as
FSTV, NBTV, MSTV, and SSTV
as well as coverage of FAX,
RT T Y, microwave, EME,
seteuttes. CATV, and ce rn
puters.

II wa s Henry B. Auh KB9FO,
former publisher o f A TV, who
petit ioned the FCC to a ilow
SSTV opera ti on in the HF
General Class phone segments.
This proposal was adopted and
is expected to become effective
sometime in early 1982, giving a
tremendous boost to SSTV ac
t ivity.

1 " 1

LETTERS



HOME·BREWING

Nelson W7KUF about t heir
Mount McKinley exped ition. It is
really upli ft ing to read about the
true functions of amateu r radio
in action. If not anything else, it
will drive me to re-up with 73 to
keep informed, join one of the
many clubs around here, and
volunteer lor some of the ac
tivities for which the hobby used
to be noted. Wayne, I know that
throughout the years you have
always Championed the good
cause, and sometimes I wonder
where you get eu the energy for
all the work you do. Be assured
that many of ham radio's "silent
majority" are behind you 100%
and your continued ra llying will
drag us out of the woodwork,
like me. Have a great year!

David R. Waters WA6AWZ
San Jose CA

I feel better already.-Wayne.

l et me congrat ulate you on
t he " Ho me-Brew Contest ,"
which is an excellent idea! The
current economic woes of this
country have made it all but im
possible for amateurs like my
self , who have a family to sup
port, to upgrade a station with
new equipment. Kits and good
used equipment also seem out
of the quest ion . The home-brew
route provi des an alternative to
this problem. I would be ab le to
purchase the components as I
could afford them and learn a lot
more about the state-of-the-art
of amateur radio as well.

I migh t add that your idea
underscores what I feel is a
growi ng ind ifference at t he
ARRl to the basic needs of the
amateur. While I will continue to
remain a member of this orca
nizat ion, I am not at all happy
wit h the di rection they are go
ing. An amateur who can barely
afford to get on the low bands or
two meters doesn't need arti
c les on how to track the moon,
bui ld a QRP rig in a sard ine can,
or build expensive accessories.
Granted, they do pub lish an artt
cle on receiver construc t ion or
the like from t ime to time. And,
granted, there are construc tion
projects In the Handbook, but I
f ind the const ruction de tails
sketchy. This, coup led wi th the
cost of t he components, tends
to scare me off. Thi s leads meta
a suggestion.

As you publish home-brew
projects, please consider the
posslbillt iy of provid ing detailed
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CLIMB ON!

After reading all the latest
about the league, the plai n
language debate, and other
such discourag ing issues, it
was most refreshing to read the
wonderfu l ar ticle by Scott

effort, wh ich proved to be abou t
15 or 20 years behind the Urnes.
Your suggest ion for the " Show
and Tell " presentation sounds
like a real winner. I hope to see
more o f this.

Another social event is the
tremtest. Except for the horri ble
crush of Dayton, I always end up
wi th good vibes from hamlests.

About 25 years ago, I joined
the Quarter Cent ury Wi reless
Association and went to an ou t
ing at Greenfield Village near
Detroi t . My immediate reaction
was claustrophobia. I had been
captured in t ime many years
hence. I wasn't ready for this. t
am now a life member ofQCWA.
My wife and I attend occasional
din ner meetings in Indianapolis.
Another ego trip, but fun.

Speaking of fun, the real fun
of amateur radio is building (or
buy ing) and getting on t he air
wi th what you have to com
municate with others of like per
suasion , ta lk ing wit h o ther
hams, mak ing new friends, and
keeping in touch with old
friends, on SSB, FM, CW, RTTY,
ASCII, SSTV, ATV, OSCAR, or
whatever comes down the pike.
l ong live ham radio!

73 from ex·W910P, ·W8HXA,
·W5JYE, -WCmBF, W9MTR, and
-W9l NX.

Paul l. Schmidt W9H D
Bloomfield IN

Paul, we all had to cu i our teeth
on CWo There is nothing to be
proud o f for that; we had no
other choice. If we can s top trv
ing to use CW as a weapon to
ward off people who want to be
hams and value it as an art, as
the real spirit of amateur radio,
perhaps we can be proud of it
then. Right now I'm ashamed of
CW, for it has failed us u tterly in
keeping out the trash. I'm pro
CW for fun and keeping up the
spirit of amateur radio . . . just
let 's stop turning prospective
hams off it by using it as a
weapon against them. You're
right about business meetings
being a drag . . . keep 'em out
and let the club/executive com
mittee waste its hours on that
bunk.- Wayne.

1 1

ITEETHING ON CW1__------1

The first thing 1 turn to when
73 Magazine arrives each month
is " Never Say Die." In spite of
your caustic comments about
the FCC and OST, it makes good
read ing.

Over the past few months
you 've bored me somewhat,
talking about your business
acumen, your contact wi th the
avant-qarde of amateurs, your
O X opera tio ns, p l us m!s.
ce llaneous other achievements.
on. and you r dislike of CWo

Wayne, I cut my teeth on CW
in the early thirt ies when that
band was only CWo I've con
tinued in my devotion to CWo
Man, it 's a language; you have to
talk it to retain your ability. I was
a Navy Radioman on CW during
all of WWI I. Early in my ham
career I made one 75·meter
phone contact. I had mike fr ight
so bad that it wasn't until the
early f ift ies that I got on phone
again. Now I spend abou t 50%
of my operating time on SSB.

Being something of an under
achiever ham, I sincerely ap
preciate you r f ighting spi rit ,
Wayne. As you requested, here
are some thoughts about our
hobby's social events.

A re peater g roup has a
monthly get-together with wives
and child ren at a loca l
restaurant. For each ham, it's an
ego trip. And there are pictu re
takers and practical jokers .
Some are neat; others are slobs.
Some act educated; some don't.
It's a strange cross-section o f
humanity, all unlted by the bon d
of amateur rad io. This group
co nd ucts no business. The
members simply accept the
pleasure o f each other's cern
pany. The wile and I go as often
as we can.

I have been a member of my
lo c a l c lub, th e Shawnee
Amateur Radi o Club, for severa l
years. The part of t he meeting I
always enjoy is the free discus.
s ian prior to th e bus iness
meeting . This Is the t ime I meet
and enjoy personal con tacts
wi th the local hams. Business
meetings are a drag. I'd prefer
the nitty·gritty to be handled by
the officers at another time.

After the business session
comes an "enlightening" tal k by
an un informed member- or a
slight ly-askew slide cresenta
t fon that I fervently wish I had
not stayed for. I stayed for one
movie, obtained at considerable

gether , as many ham s have
done at one lime or another. As
an example of versatility of the
type of binary system used for
transmission, consider the feat
of surrepti t ious communication
pulled o ff by Jeremiah Denton
when "interviewed" by his North
Vietnamese captors: Using the
code, he spelled out the word
TORTURE using eyebl inks as
the binary system. What com
puter language would offer such
a possibili ty?

I'm not sure that these com
men ts constitute sufficient
reason for the code to be re
tained as one of the hallmarks
of the radio amateur, but radio
amateurs are usually people
who are intrigued by the not ion
01 ac tion at a distance. The idea
of communication over vast dis
tances via an insensible me
dium is one o f the th ings that
" hooks" us on this hobby, and
the code makes the medium
useful wit h the least moving
parts, which r interpre t as being
efficient. I sincerely believe that
it should not be replaced by a
system which requires complex
contrivances to access that
medium.

R.D. Barnum, D.M.D.
Tahlequah OK

Hi, Ray-It's good to hear from
one of the " let's go back to
smoke signals " crowd. I don't
know what band you operate,
Ray, but on most of the CW
bands I listen to I do not hear a
vast range of human thought oe
ing expressed, just the usual
garbage of name, location,
signal strength, my rig is . . . and
73. Ad in finitum. The code is
merely a way to send char
acters, not thou ghts . The
characters . . . the same ones
we use on our typewriters and
that more and more hams are
using for code generation (if
you 've noticed the ads for code
typing systems) ... can be used
/0 communicate words . The
words eventua lly, in some
cases, can be used to com
municate th oug h t . No one
wants to change that. But it was
not my suggestion that
amateurs stop using CW; that's
a stra w man of your construe
tion. I 've suggested that we stop
making newcomers hate C W by
jamming it down their throats .
I've tried to poin t out tha t
anyone who thinks that the code
test is keeping out undesir·
abies is blind to wha t has hap
pened.- Wayne.



HAM HELP ISK

shifting its frequency to accom
modate CATV does not appeal
to me: ' I remind him that th e
CATV operation is also '· Ie·
gitimate." The idea, however, is
to work together to find a sofu
t ion, not to hu rl tenuous ly
founded accu sat ions. What he
lails to see (or chooses not to
recognize) is an old ham prob
lem from way back: The CATV
system can be we ll within FCC
specs, te., 20 uVtm at 144.25
MHz, and st ill be copied by a
good grade 01 ham rece iver
when the antenna is near the
cable. Hams have been f ighting
th is foreve r- ta lk ing into a
neighbor's hi-f i, although their
t ransmitters are well with in FCC
specs. The aim is to work with
the neighbor to resolve the dif
ficulty.

His f inal paragraph" ... per
haps some high-power t rans
miss ions on or about 145.25
MHz will prompt action." makes
me cringe. Lynching would also
prompt act ion, but that, too, is
unworthy of the ham fraternity,
From his tetter.t see N8RK as an
" I don't li ke it, so I'll jam it" men
tali ty. As a new ham, I must say
he has a vastly cntterent atti tude
from the many Eimers who have
helped me.

Fred Stone KA5MBB
San Angelo TX

Fred, you seem to have read on·
Iy par' of my respon se. I urged
everyone to be "firm but tact ful"
when trying to solve the prob·
tem. A cable system that meets
the 2Q-uVlm rule is no t "teqtt
ima te" jf it vtotetes 76.6 13b:
" The operator of 8 cable televi
sion system that causes in
terference shall promptly take
appropria te m ea su res to
e lim i nate th e h arm fu l in 
terference."-N8RK.

After 16 years as the W2 aSL
Bureau Manager, I have decided
to ca ll it quits. The new bureau's
address is Nort h Jersey OX As
soci ation , ARRL 2nd Distr ic t
a SL Bureau, PO Bo x 599, Morris
Plains NJ 07950.

Joseph Painter W2BHM is the
new manager effective January
1, 1982. The card sorting will be
supervised by Ron Levey K2AIO.

The reason for giving up the
job? I just celebrated my s tet
birt hday.

Victor " Digger" Ulri ch WA2DIG
Haledon NJ

I'--__---J

QSL VIA . . .

LEGtTIMATE?

I am OSL Manager for the
newly-licensed stat ion V09JB
on Diego Garcia. The operator,
Jay Befort , will be there eight
months and I will be handling all
of his OSL s. Send your cards to
477 Mose Drive, Bilox i MS 39532.

Shari Runyan WD5BHP
Biloxi MS

1 '

This is in reference to the
remarks by Tim Daniel N8RK or'
cable TV radiation (Lett ers,
January issue of 73). I am most
interested, since I have a foot in
each camp.

As a CATV engineer, I resent
h i s s ho t g u n s t a t emen t ,
.. . . . many CATV companies are
reluctant to upset the apple
ca rt , much less spend any
money that wou ld resul t in a
red uction of short- term profits."
How many companies? Which
ones? How do you know? What
do you know about the CATV
company's short-term profit?

He says, " The idea of a
legitimate amateur repeater

gear (e.g., Heath's HW·16 with
vto, 90 Watts, and full break-In]
can be had for less than $100.
He doesn't have to sell his
home, just carpool for a month
and save a few buck s. Jim could
even buy such a rig as a spare
and loan it to the truly dest itute.
When the beginner upgrades to
a Technic ian license, he can
pick up a rockbound two-meter
rig for a similar price. By the
t ime he makes General, he is no
longer a newcomer,

Lastly, I'd like to address the
people who claim that they are
technically or iented and that
amateur radio magazines don't
publish enough projects. Great!
The next time you build a proj
ect , take notes, take pictures,
wr ite it up, and send it to 73.
Share yo ur ideas with other am
ateurs, and it w ill improve th e
journal you are c ri ticizing.

Amateur rad io is fun, cheap,
and exc iting. If yo u don' t think
so, contribu te your ideas and
im prove it. If you can 't be
bothered to improve or enjoy
amateur radio, go to the Y and
swim a few laps in the pool. It
w ill be better for your heart and
for amateu r radio.

Bradley G. Mauger KBsaZ
Greenbelt MD

1 1

happy to pay for duplication
or I will copy and return your
original.

Adam J. Pat arc ity WB3U Q
47 Bald Cypress La.
Levittown PA 19054

I had a great response to my
request for information on the
Hal1icralters HT 41, published
in the December, 1981, Ham
Help. Thank you.

Glenn Churchill KA2101
Glens Fells NY

Today people pay $500 to $700
for a col or TV, $10 to $30 a
month for cable charges, $25 for
ticket s to a bowl game or con
cert. Amateur radio is cheap
entertainment when compared
to these other diversions. A
state-ot-tne-art transceiver can
be bought for around $SOll W ith
a ntne care, those solid-state
beauties wi ll easi ly last ten
years. If an amateu r buys one of
these rigs, operates twice a
week, and brews a pot of coffee
each night he operates, at th e
end o f ten years he has spent
more on the coffee than the rig.
Even then, he could recover a
good fraction of his investment
by selli ng the used rig. (For ex
ample, check the prices for a
used Heath HW-101 compared
to the price for a new kit seven
or eight years ago. That almost
amounts to free entertainment.)

Next, I'd like to co nsole the
o ld·time tinkerers. Tubes are
still available. They're cheap.
They're functiona1. If you want
to bu ild old-time gear, do it. I 've
built a few tubeCW transmitters
and have enjoyed the construe
tion and operation. Please do
not yell about others using in
tegrated circuits and nan
stators. The old-tlmera were
working wi th state-of-the-art in
1929, and in 1929 tubes were as
mysterious as integ rated err
cuits are now (to anyone retus
Ing to learn). This is a hobby,
after all. Relax. Read a li ttle,
learn a little, and enjoy a lot.

Jim Owens' letter especially
bothered me wh en he said that
newcomers in amateur radio
must mortgage their homes to
buy gear. Jim, take a new guy to
a hamfest. Some nice Novice

FUN, CHEAP, AND ...

I need help in obtaining a
schematic diagram and manual
for a Jackson Model CRO-2 os
c illo scope, manu factured by
Jackson Electrical Instrument
co.. Dayt on, Ohio . I would be
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I am a Novice who is in search
of a working Heathk it RX·1 re
ce iver to complete my station.
My income is limited so the
price must be very reasonable.

Fred Elickson KA1GGN
105 G. S1.

Tumers Fells MA 01376

1 1

construction plans. By this, I
mean a checklist const ruct ion
guide similar to the method
used by the Heath Company. It
would cert ainly give someone
li ke me, who isn't much beyond
the code-osc illator stage, the
co nfidence to tack le something
like build ing a rece iver.

Right now your bu s iness
mind is probably rejecting this
idea, figuring the cost in money
and man hours that would be re
quired to wr ite step-by-step in
st ruct ions, create muetraucns.
templates, etc. I agree that th is
would not be cheap. However,
consider the possibili ty of pub
lishing the construction details
a section at a t ime over several
issues of th e magazine. Such a
continuing series would certain
ly encourage newsstand sales
and su bscri ptions. The same
artwork lor the magazine series
cou ld al so be adapted to you r
line o f amateur publications.

The bottom line, Mr. Green, is
that you have an excellent op
portun ity to make a last ing con
tribut ion to the needs of em
ateur radio . I wou ld encourage
you to weigh the possibili ties of
this idea as you make your
publicat ion plans lor th is co n
test.

After reading all the "crank"
letters In the January, 1982, 73, I
decided to write one of my own.
First, I'd like to take Issue with
people wh o write in and say that
amateur radio is a rich man's
hobby. That's a silly statement.

First·rate idea.- Wayne.

A Shy WD9



Fig. 1. Block diagram of the Votrax Type 'N Talk.

RTTY LOOP
something like " wah thre hajr."
In order to allow pronunc iat ion
o f letter groups, a CAPS mode is
available. Here, groups of cap
ital letters, as a callsign, are
spe lled ou t, and lowercase text
is pronounced. This allows a
great deal of f lexibility in han
d ling the type of text we frequent
ly see in RnY (see, there's one
of those groups!),

The diag ram in Fig. 1 is an at
tempt to show many of these
func t ions and switches in a
schematic form. It shou ld be ob
vious that this is not a simple
device, but through its complex
it y it makes operation straigh t
forw ard.

But how about that RTTY pro
gram , I hear you asking? What I
d id was take a rout ine that
receives Murray code and
modify it to output not only to
the screen but also to the Type
' N Talk connected to the com
puter. I have al so provided
keyboard commands to switch
from the CAPS ON mode to the
CAPS OFF, so that the CO is
easily ident ified but the text in a
message is pronounced rather
than spelled.

Fig. 2 is a flowchart for the
program; the fu ll source list ing
for 6800 computer will be here in
RnY l oop next month.

Turn ing to the mailbox, we
f ind a note from Don McAll ister
N7AVJ, in Cedar City UT, who is
looking for RnY programs to
run on the new VIC-20computer.
Thi s new ent ry fro m Co m
modore, the folks who brought
you the PET, uses the same 6502
CPU that the Appleand KIM use.
I suspect, therefore, that some-
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Fig. 2. Flo wchart for voice RTTY soft ware.
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The contents o f the input buf
ler are then submitted to an fn
ternal text-to-speech translator
wh ich generates the phoneme
equivalents 01 the text input.
These phonemes may be re
covered from the Type 'N Ta lk
for store ce or further process
ing as ASCII character strings.
Normally, the output of the
translator is held in a 128-byte
output queue, f rom which it
passes to the SC-01 speech chip
for processing.

An internal amplif ier is provid
ed which is capable o f driving an
8-0hm speaker to an acceptable
volume. Of course, the aud io
may also be recorded, sent over
the te lephone, or ot herw ise
man ipulated.

All o f th i s is remarkab le
enough, but the Type 'N Ta lk
does no t stop there. Software
switches are provided, toggled
with escape sequences, that
all ow the Type 'N Ta lk to provide
a variety of funct ions. For exam
pie, data sent to the Type 'N Talk
may be processed by the unit,
passed down the line to the next
RS-232C device In a chai n, or
both. The ASCI I ou tput may be
either an echo o f the input or a
phonetic rep resentation o f it.
And the Type 'N Ta lk can be
disabled but rendered " t rans
parent," so that it can share an
R5-232C line with a pr inter or
other ser ial device.

Several modes of operat ion
al so are prov ided for. In the ncr
mal mode, the character group
" MARC," for example, is pro
nounced as my name. Unfor
tunately, send ing " W A3AJR"
results in a stran ge sound,

. TT1 ,"

•£c..o

nec ted to any computer or
related device through an R5
232C link. Text to be spoken is
sent to it in plain ASCII, using,
for the most part , common spell
ing. The Type 'N Talk cont ain s a
text -t o- apee cn trans la t ion
system that allow s pronuncia
t ion " by the rules" for normal
English speech.

The synthesizer is connec ted
to the host computer (si milarly
to a modem or serial printer)
through an R5-232C interface. A
switch located on the rear panel
allows selection of baud rat es in
the 75- to 9600-baud range. The
"clear to send" (CTS)and " ready
to-send" (RTS) lines are used to
inhibit transfer o f data to the
Type 'N Talk when the internal
bu ffer is fulL However. users of
systems wh ich do not support
these funct ions of the R5-232C
interface may alter t he leeding
software to allow lor suff ic ient
delays to provide for bu ffer emp
tying. Speech is generated at a
rate roughly equivalent to a
1t u-beuc ASCII transmission.

Data sent to the Type 'N Talk
is stored in an input buffer o f 750
characters . Th is is roughly one
minute o f speech. The need for
ut ilization of the CTS-RTS lines
become s obvious when one
realizes that at a data transfer
rate o f 1200 baud, this buffer will
be filled in less than seven
seconds, or under one second at
9600 baud.
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Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

Wayne is not overly fond of
" April Poctv-tvpe articles. I men
tion this now because as I get ln
10 th is month's topic some of
you are going to begin to wonder
if this is lor rea l.

What would you say to the
following situation, which migh t
be observed in my ham shack? I
am sitt ing at the desk, tuning
the receiver . looking fo r sta
tions. The speaker calls ou t with
a male voice, " CO CO CO DE
N3BAB." So far not very eKc iting
sounding. is it? But what if Ilell
you that the station is transm it
ting on 3620 kHz and is on
AnY? Now I've got you!

What is il that make s thi s
possible? A rather remarkable
new device wh ich turns plain
text into speech. Unlike speech
syn thesizers wh ich use pre
pa ckag ed vocabulari es, this
untt's abilit ies are not con
strained by such predeterm i
nation.

The unit Is the Vot rax Type 'N
Talk (TNn. Based on the Votrax
SC01 chip, this is probably the
mo st ca pab le s peech syn 
thesizer on the mark et. let's
t ake a look at thi s rat her
remarkable device and then con
sider how the RnY·voice is
possible.

The Type 'N Ta lk is a sm all,
two-pound box that may be con-

' pS[~
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one handy with 6502 code could
adapt one of the many pub
Iished RnY programs originally
designed for one o f those to run
on the VIC.

Don also would like to try to
put his Sinclair ZX-80 on AnY.
No w, there's a toughy! While
this little gem uses a Z-80, my
sources tell me that external in
terfacing may be a bear. I don't
have any ready solutions for
these problems, Don. If any

readers do pass it along, we will
share it with all of yo u.

It ' s not only th e n e wer
systems which keep us on our
toes, though. Elst on Swanson
W3PEE, in Locust Valley NY,
has a CP/M·based system-a
presume based on an 8080
CPU-that he would like to put
on the air on Murray code.
Although he has modem drivers
lor ASCII work, he would like to
have a similar Murray rout ine to
allow file t ransfers and the like.

There have been many Rny
programs published lor various
8080- and Z.8Q·based systems,
Elston, and we included a list of
the most recent ones in this col
umn a few months back. 1 svs
gest you look over some of
those programs to see il you
could not build a Murray driver
into your modem program. That
might give you the flexibility you
desire without having to rein
vent the wheel.

Of course. any readers who

are running a CP/M·based Mur
ray system are encouraged to
share the information with us
all. 1 never cease to be amazed
at the diversity of equipment be
ing used to communicate on
this one common mode, Rny.

We started gelling pretty
diverse right here this month,
what with a voice output for
RnY and all. The program and
such will be next month 's
highlight, along with more sur
prises, all here in AnY Loop.

CONTESTS CALENDAR

VS6 ACTIVITY DAYS

Starts: 0001 GMT April 3
Ends: 1700 GMT April 4

As many VS6s as possible will
be active during this time period
with the sole purpose of giving

tereo . a dupe sheet, a summary
sheet, a multiplier check list,
and a list of equipment used for
each mode of operation. con
testants are asked to send an
SASE to the contest address for
ottrcrat forms!

Omission 01 the required en
try torms, operating in excess of
legal power, manipulating scores
or t imes 10 achieve a score ad
vantage , or failure to omit
duplicate contacts which would
reduce the overall score more
than 2% are all grounds for im
mediate disqualification.

Entries must be postmarked
no later than May 10th and sent
to: CW and arrv Champion
ships, ao The RTTY Journal, PO
Box RY, Cardill CA 92007,

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

CW & Rny WORLD
CHAMPIONSHIPS

CW Event: ooסס to 2400 GMT,
April 3

Phone Event: 0000 to 2400 GMT,
April 4

Sponsored joint ly by 73 Maga·
zine and the RTTY Journal. Use
all bands, 10 through 80 met ers,
on the speci fied mode. cross
mode contacts do not count.
The same station may be worked
once per mode.

Operator classes are : a)
single operato r, single trans
mitter, non-com put erized ; b)
single operator, si ngle transmit
ter, computerized; cJ rnum-coer
ator, si ngle t rensmrtter. non
computerized; and d) mom-coer
ator, single transmitter, ccrnoct
enzec. Single operator stations
may work 18 hours maximum
per mode, while multi-operator
stations may operate the entire
24·hour period. Off times are no
less than 30 minutes each and
must be noted in logs. To be el·
igible for the computerized
class, your station must be in
terfaced with a rrucroprccesscr
controlled RTTY and/or CW op
erating system such as the
TRS·80, Heath/Zenith , Apple,
PET, 051, Hal, etc. UtiliZing a
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memory keyer for CW does not
constitute a computerized
station.

Ent ry categories are: a) CW
only, b) RTTY only, and c) CW
and RTTY both.

EXCHANG E:
Stat ions within the 4B contfq

uous United States and Canada
must send RST and state, provo
ince, o r te rri tory. A ll others will
send RST and a consecutive
contact number. If your station
is compu terized, add the letter
"C" to the end of your exchange.

SCORING:
Count 1 aso point for each

vali d co ntact. An add it ion a l
bonus point is earned il th e ste
non worked is computerized and
sent a "C" at the end o f his
exchange. Count 1 multiplier
point l or each 01 the 48 conncu
ous Uni ted States and each
Canadian province/terri tory and
DX country (outside the conuqu
ous US and Canada) . The total
claimed score is the total aso
points times the total multiplier
points.

AWARDS:
Contest awards will be issued

in each entry category and cper
ator class in each of the US call
urstncts and Canadian provinc
es and territories, as well as in
each DX country represented.
Other awards may be issued at
the discretion of the awards
committee. A minimum 01 5
hours and 50 asos must be
worked on a mode to be eligible
for awards.

ENTRIES:
Entries must include a

separate log for each event en-

Apr 3-4
AprlD-U
Apr 17·18
Apr 24-25
May 1·2
May 15-17
Jun 12·13
Jun 12·13
Jun 26-27
Jul10-U
Jul17·18
Aug 7·8
Aug 14·15
Sep 11 ·12
Sep 11,12
Oct 16-17
Nov 6-7
Nov 13·14
Nov 20-21
Dec 4·5
Dec 11-12

CW & RTTY World Championships
CARF Phone Commonwealth Contest
ARCI aRP Spring aso Party
YL issa aso Party-Phone
Coonty Hunters sse Contest
Michigan eso Party
ARRL VHF aso Party
Worldwide South America CW Contest
ARRL Field Day
IARU Radlosport
International aRP Contest
ARRL UHF Conlest
European OX Contest-CW
ARRL VHF aso Party
European OX Contest-Phone
ARCI aRP CW aso Party
ARRL Sweepstakes-CW
European OX Contest-RnY
ARRL Sweepstakes-Phone
ARRL 160·Meter Contest
ARRL 10,Meter Contest

as many a so s as possible to
other amateurs worldwide. This
act ivit y is not meant to be a con
lest , but rather a weekend set
aside to give DXers and awards
chasers a chance at working rel
atively rare Hong Kong. The
Hong Kong Amateur Radio
Transmitting Society oilers two
very attractive awards, with the
income from the awards helping
to finance the VS6 aSl Bureau.

The Nine Dragons Award:
One aso wi th a country in each
01 the following 9zones-18, 19,
24,25,26,27,28,29, and 30. The
zone 24 aso must be with a VS6
station. Stations within the 9
zones require 2 asos in each
zone and 2 VS6s . asos after
January 1, 1979, are accepted.
Award lee is $3 US or 25 lACs.
certified log extracts should be
sent; please do not send aSLs.

Firecracker Award: Six asos
with different VS6s. asos must
be aiter January 1, 1964. Award
fee is $2 US or 15 lACs. Send
certified log extracts.



aSL OF THE MONTH: W70N

W7QN believes the best aSL is the simple aSL t hat instantly communicates a great deal about your
station's locat ion. The green saguaro cac tus is the symbol of his Arizona OTH; it stands against a desert
sand brown wood grain of desert pine. His cemetters and address were chosen to be in a brown western
font and placed off center to balance the image. The backside is tilled out using brown ink to furt her the
desert, dry, barren idea.

It you would like to enter our contest, put your a SL card in an enp/elope and m ail it, along wit h your
choice ot a book from 73's Radio Bookshop, to 73Magazine, Pine St reet, Peterborough NH 03458, Atte n
non: aSL of the Month. Entries wh ich do not use an envelope (the Postal Service does occasionally
damage cards) and do not specily a book will not be considered.

LOGS & ENTRIES:

Send large SASE to contest
chairman for scorin g summary
sheet in advance of contest.
Separate log sheets are sug
gested for each band for ease in
scoring . Send fu ll log data plus
sep arate work sheet showi ng
detail s and t ime(s) off air. No log
copies wi ll be returned. All en
t rant s desi ri ng resul t s and
scores please include a nO.10
envelope with enough US post
age for one ounce or an lAC. It is
a condition of entry that the
decision of the contest cnerr
man otaRP ARCI is final In case
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band t imes the po wer multiplier
t imes the bonus mu ltipli er (if
any).

FREQUENC/ES:

18 10, 3985 , 7285 , 14285 ,
21 385, 28885, 50385. All plu s or
minus to clear interference.
VHFIUHF contacts must be d i
rect and not through a repeater.

A WARDS:

Certi ficat es to the highest
scoring station in each state,
province, or country with two or
more entries. Entries are auto
matically considered tor annual
Triple Crowns of aAP Award.

ARIZONA

GEORGE A!fDERSOll'
Uool ]I. GS PLACE

SCOt'l'SDALE. AlUZOlIA
85354 U.S A.

llARICOPA COunT

QRP ARCr SSB QSO PARTY

Starts: 1200 GMT April 17
Ends: 2400 GMT April 18

Part icipants may operate a
maximum of 24 hou rs during the
contest perio d. Station s may be
worked once per band for a so
and multi plier credits.

EXCHANGE:

Members - RS, s ta te/prov
lncercountry, and Q AP number.

Non-members - RST, statel
province/country, and power
input.

SCORING:

Each member aso counts 5
po ints regardless of location.
Each non-member US or cena
dian contact counts 2 points.
Non-members outside WIVE
count 4 points. Mult ipliers are
as follows: 8-10 Watts pep cut
put - x 2, 6-8 Wa t1s - x 4, 4-6
Walls - x 6, 2·4 Watl s - x 8,
and less than 2 Watts - x 10.

Stations runn in g on more
than 10 Watts pep output will
count as check logs onl y. Bonus
multiplier is x 2 if 100% natural
power (solar, wind, etc.) wi th no
storage or x 1.5 if 100% battery
power. Final score is total a so
points times total number of
statesrprovmcesrcountnes per

of call areas worked on that
band. Logs should include, for
each contac t: t ime in GMT,
canstcn ot station worked, ex
change sent and rece ived ,
points c laimed. Separate band
totals should be added together
and total c laimed score entered
on a summary sheet.

Ent ries may be multi-band or
sinqle-band. Single-band entries
should show contacts tor one
band only. Only single-operator
entries will be accepted. Sing le
operator entries are manned by
one operator only who receives
no assistance whatever during
the contest period. Mu lti-band
entries are not e ligible for
si ngl e-band awards. Each entry
will consist o f the separate band
logs, call area checklists, a sum
mary sheet, and dupe sheets.
Entries should be addressed to:
CAAF Contests & Awards Com
mittee, PO Box 2172, Station D,
Ottawa, Ontario , K1P 5W4
Canada. Under no c trcu m 
stances should entries for the
CAAF Phone Commonweal th
Contest be sen t via the RSGB,
nor shoUld entries for ASGB's
CW Con test be sent via CARF.
The c losing date for ent ries will
be June 1st. Official summary
sheet s are avai lable for an
SASE.

EXCHANGE:

ENTRI ES:

Separate logs are required for
each band. Each band log
should be separately totaled
and should include a checklist

A contact consists 01 an ex
change and acknowledgement
of an AS report and a three
f igure serial number starting at
001 and increasing by one for
each s uc c es s i ve contact
throughout the contest period.
Do not send a separate series of
serial numbers on each band.

AWARDS:

The CARF Phone Common
wea lth Contest Ptacue will be
awarded to the top scoring entry
in the multi-band class. certtn
cates will be awarded to top
sco ring entrants in each cl ass in
each Commonwealt h call area.

Applications for either award
should be addressed to the
Ho ng Kong Amateur Radio
TransmUting Sociely (HARTS),
PO Box 541, Hong Kong. As
many o f their members have
aSL managers, you are urged 10
aSL via the managers and not
through the VS6 bureau if at all
poss ible!

CARF PHONE
COMMONWEALTH CONTEST

Starts: 1200 GMT April 10
Ends: 1200 GMT April 11

All entrants may use the lull
24-hour contest period. All radio
amateurs licensed to operate
within the Commonwealth or
Brit ish Mandated Terri tories are
eligible 10 enter. Use SSB on ly
on the 80· through t o-meter
bands. Only one contact may be
claimed with a speci fic station
on any one band, and dupli
cate contacts must be clearly
marked as such without claim
for points. Contacts may be
made with any station using a
Commonwealth call sign except
those within the entrant's own
call area. UK stat ions may not
work each o ther for points.

FREOUENCIES:

3600, 3780, 7080 , 14 180.
21200,28480.

SCORING:

Each completed contact will
score 5 po ints. In addit ion , a
bonus 01 20 points may be
claimed for the f irst , second,
and th ird contacts with each
Commonwealth call area on
each band.
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This month's winner is published by the Metroplex Amateur
Communications Association, a large repeater-oriented
group based in northern New Jersey. Editor WA20VG is a
commercial designer, and his Influence clearly shows. The
Metroplex newsletter is beautifully designed, with excellent
layout and classy typography. A newsletter that looks goocl
not only attracts readers, but also catches the eye of octen
tlal advert ise rs. With over a page and a half of advert ising in a
eix-paqe issue, Metroplex Is able to cover a large percentage
o f the cost of the newsletter wi thout undue dra in on the club's
treasury.

The moral of the month is: Ut ili ze the ta lents of your
members. If you have a prin ter, commercial art ist, journalist ,
or pho tographer in your club, t ry to convince him to donate
some of his t ime and talent to the cause. A club's greatest
asse t is its members-don't let their talents go to waste.

How the leaders made their scores: asos versus bonus point
asos broken down by band.

Band 3.5 7 14 21 28 MHz

VE1ASJ 13/12 26114 83147 110/41 312168
G3FXB 414 16112 155161 140151 133147
VE5RA 111 30125 120152 60129 251159
VE3GCO 71< 15/1 5 195/67 54125 125147
VP2VGR 115/39 53/28 222142

There will be a " Mobile Win
dow" of 10 kHz on the following
frequencies: 3925-3935, 7225
7235, 1428().1429Q. Mobiles will
be in this 1(}.kHz segment and
fixed slat ions are asked to
refrain from calling " CO CON
TEST" in the mobile window.
After working mobiles in the
window, f ixed sta tions are re
quested to asv outside the wi n
dow to work fixed stations in the
contest. Th is will a llow the
mobiles running lower power a
chance to be heard and worked
in the contest. There will be a
special effort 10 work OX on
28.636 by mobiles.

EXCHANGE:

Signal report, county, and
state or country.

FREQUENCIES:

Suggested frequencies are as
follows: 3920-3940, 7220-7240,
14275·1 4295 , 21375 -21395 ,
28625-28650.

made on net frequencies will not
be allowed for scoring in thi s
year's contest.

RESULTS
RESULTSOFTHE

1981 CARF PHONE
COMMONWEALTH CONTEST

Class Callslgn Seore asos Bonus Place

A VE1 ASJ 6360 544 182 1
A G3FXB 5740 448 175 2
A VE5RA 5730 482 166 3
A VE3GCO 5180 396 160 4
A VP2VGR 4130 300 109 5
A VE5BBD 2915 227 89 6
A G4APl 2465 129 91 7
A VE2ZP 2395 139 85 8
A VK7BC 2245 113 84 9
A VK6FS 2160 136 79 10
A VE3UD 1665 m 55 11
A VE4RP 1375 103 43 12
A G3ZRl 815 59 26 13
A VE3KFZ 605 30 23 14

(op. VE3HWS)
A VE3GWM 305 13 12 15
14 VE3KKB 1440 96 48 1
14 GW3MPB 390 18 15 2

COUNTY HUNTERS
SSB CONTEST

Contest Periods:

0001 to 0800 GMT May 1
1200 GMT May 1 to

0800 GMT May 2
1200 to 2400 GMT May 2

Please note the two 4·hour
rest periods.

Mobiles may be worked each
lime they change counties or
bands. Mobiles that are worked
aga in from the same county on
a different band count for point
credit only. Mobiles that are
contacted on a county l ine
count as one contact but 2 mul
t ipliers. Fixed stations may be
worked by other f ixed stations
only once during the contest.
Repeat a s o s between fixed eta
trona on other bands are no t per
mitted. Fixed stat ions may be
worked by mobiles each t ime
they change counties or bands.
Repeat contacts between rno
biles are permitted provided
they are on a different band or
county. Mixed mode contacts
are permi tted provided that one
station is on SSB. Contacts

EXCHANGE:

Name, RS, SSBer number,
country, state, and partner' s
cal l. II no partner, leave blank.
If non-member , send " NO
NUMBER. "

ENTRIES:

logs must show date/time
(GMT), RS, SSBer number, part
ner's call, mode of operation,
band, and period of rest time.
Summary sheets show number
of states, Canadian provinces,
countries, VUOM teams, DXI'v\IK
teams, and partner contacts.
Send logs, summary sheets, and
comple ted VL ISSB aso Party
applications to Minnie Connolly
KAllALX, Star Rt. /;1 , Crocker
MO 65452. Anyone need ing
blank forms or additional Inter
ma tion, send an SASE to the
above address.

ferent bands lor contact points
but not as country multipliers.
Two meters may be used, but
contacts must be direct and not
through repeaters.

SCORING:

Score five poi nts for each
member contacted on any con
t inent. Non-member con tac ts
count one point. Only member
station contacts count for multi
pliers. Mu lti plier s are each
state, country, and province,
and also each team con tacted,
but only once for each team.
When DXfWK partners contact
each other, it counts as a double
mu lt iplier, Final score is sum of
aso points times the total
multiplier.

YllSSB aso PARTY-PHONE

Starts: 0001 GMT Aprll 24
Ends: 2359 GMT April 25

Two six-hour rest periods are
required. Operating categories
inc lude: single operator, DXfWK
teams, and YUOM teams. AU
bands will be used and the same
station may be contacted on dil
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of dispute. logs must be re
ceived by May 20th. l ogs re
ceived after that date or missing
information will be used as
check logs. send logs and scor
ing information to: aAP ARCI
Contest Chairman, William W.
Dickerson WA2JOC, 352 Cramp
ton Drive, Monroe Mr 4816t .

ARBOR DAY CELEBRATION

Starts: 2400 GMT April 23
Ends: 0600 GMT April 26

A special events station will
be operating from the Nebraska
State Arbor l odge, former home
of J. Sterling Morton, founder o f
Arbor Day, in Nebraska City,
Nebraska, during the annual Ar·
bor Day celebration. This eta
non. in addition to other club
member sta tions, wil l be
operating in the General port ion
of the phone and CW bands on
80 through 10 meters. All
amateurs contacting this ste
non or any other club member
station during this time will be
eligible to receive an Arbor Day
commemorative certif icate from
the Nebraska City Amateur
Radio Club. Please send one
dollar and a business-size sell
addressed envelope to: John A.
Roya l WlIGRB, PO Box 146,
Nehawka NE 68413.



AWARDS

SCORING:

Contact with a f ixed US or
Canadian station = 1 point .
Contact with a DX station (Kl7
and KH6 count as DX) = 5
points . Mobile con tacts = 15
points. Multi p li e r = total US
counties + Canadian stations.
Score = mult ip li er x tot al a s o
points.

Bill Gosney KE7C
utero-eo. Inc.
2665 Nortn Busby Road
Oak. Harbor WA 98277

NOVICES TO NOVICE

Novices, take heart-here is a
mini-expedition for you! Begin
ning April 17th at 1800 Zulu and
cont inuing until 1800 Zulu on
the 18th, the North Texas Hlgh
Frequency Assoc iat ion will be
operati ng t he Novice bands
from Novice, Texas. Look for the
mini-expedition about the cen
ter of the Novice bands, signing
the call KC5YN (Young Novrcej.
Operators will work your calling
speed (if you' re not too fast), so
don't worry about calli ng. A
commemorative aSL will be
issued to all stations worked
who send a recei-etzeo SASE.

The NTHFA is the same group
that brought you "Phone From
Telephone, Texas," the "Alter
nate Olympics" from Moscow,
Texas, and the annual mini
expedition from the decks of the
Battleship Texas, moored in the
Houston ship channel.

We look forward to working
you, Novice or not, from Novice,
Texas; remember to " Keep carr
Ing Five Young Novices."

SOUTH EAST QUEENSLAND
TELETYPE GROUP AWARD

This award is open to eu
transmilling and l isten i ng
amateurs. Aust ralian amateurs
must score 5 points; overseas
amateurs must score 3 points.

To quali fy, a station must,
where possible, copy the official
station of the South Eas t
Queensland Teletype Group,
VK4TTY, during a new s broad
cast, and, in the case of a
transmilling amateur , par
ticipate in the call-back (2
points). A port ion of the printout
of the news broadcast together

AWARDS:

MA RA C plaq ues t o t he
highest scoring fixed US or
Canadi an station, DX station,
and 2 top-sccrtnc mobile eta
ttons. Certificates to the top 10
f ixed and mob ile stat ions in t he
US and Can ada and to the
highest scoring station in each
DX country.

with the date, ti me, frequency,
and broadcast number are to ac
company the request for the
award.

Additionally, a transmitting
amateur must w ork th ree
member stations of the SEQTG
on Rny (1 po int each). l og ex
t racts and/or prin touts are to be
Included with the award applica
tion , and each member station
may be counted only once to
wards the award.

listening amateurs shou ld, in
lieu of (b), fo rw ard log extracts
andlor printouts of three con
tacts invo lv i ng di fferent
member stations of the SEQTG
(1 point each).

A pp li cants for the award
should forward the above Infor
mation together with one dollar
Australian or 5 lACs to cover
postage and printing costs, to:

. ~~ ~ ~~ ._----_ .

EN TRIES:

l ogs must show date and
time, station worked, report s ex
changed, cou nty, state, band,
claimed OSO po ints (1, 5, or 15),
and each new mu lt iplier must be
numbered . Logs and summary
sheets are free for a #1 0 SASE or
SAE and appr opriate IRCs.
W rite t o : Jo h n Ferg us on

the Secretary, SEQTG, PO Box
184, Fortitude Valley, OLD 4006,
Australia.

MARCCO AWARDS

The Mob ile Amateur Radio
Club of Colorado (MARCCO) is
an org anizat ion o f lice nsed
amateu r rad io operators who
engage in HF mobile opera
t ions. Meeti ngs are held at noon
on the first Friday o f every
mo nth at Wyatt 's Cafet eria,
Cherry Creek Shopp ing Center,
Denver. Visiting mobilers are in
vited to attend the monthly
meetings whenever they are in
Denver.

Current MARCCO off icers are
J.D. Jones WBrJBNP, pres ident,
Rich High WrJHEP, vice presi
dent and awards chai rman, Paul
F. Hultqui st WBrJSEQ, sec re
tary/ t re asurer, and Jo hn S.
Seale, Jr. KDrJU, nominating
committee chairman.

MARCCO ha s est abli shed
seve r al aw a rd s e ffectiv e
January 1, 1981. Among them
are:
• WACCO Award- Worked mo
biles in all Colorado count ies.

WrJOWS, 3820 Stonewall c t., ln
dependence MO 64055.

AU entries must be received
by June 15th to be eligible for
award s. DX entries shou ld use
air ma il. Winners will be an
nounced at the 1982 lndepen
dent County Hu nters Oonven 
tion durin g July and in the
MARAC Newsletter.

• Border-to-Border and Coast
to-Coas t Awards-Worked mo
biles in an unbroken string of
counties from Canada to Mex
reo or from the Atlantic Ocean to
t he Pacif ic Ocean. Any str ing
must contain at least three cor
orado counties.

• WAMTZ Award-Worked mo
biles in all counties In the Moun
tain Time Zone.

As a gesture of respect and
affect ion for the late Bing Miller
WrJGV, a chart er member of
MARCCO, the c lub will continue
the Worked All Bingo aw ard he
established for working In all
Colorado counties . It w ill be can
ed the WrJGV Memoria l Award
and will be given for working t he
same mobile in each of the 63
Co lo rado co unt ies. Perso ns
who already have worked Bing
in one or more Co lorado coun
ties, regardless of date, may
combine these contacts with
those obtained from any other
single mobile in the remaining
counti es to quali fy for t he
award.

Log informat ion is suffic ient
for a ll MARCCO awards .

--,- ,..---
_1-1::.- ••
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For more information con
cerning awards, contact Rich
High WIiHEP, MARCCO Awards
Chai rman, 451 East 58th Avenue
239 B, De nver CO 80216;
telephone (303r595·9286.

WORKED ITALIAN
ISLANDS AWARD

The WIIA, lormerly issued by
Ihe OX Old Timers Club
(DXOTC), was discontinued
when the c lub ceased it s acuvl
ty. The award has now been
resumed by ARt. The new award
series will s tart with num
ber 101 .

Scope: The award is issued in
order to promote activity from
islands belonging to Italy and,
especially, from minor is lands.

Mode: The award will be
issued for 2xCW, 2xSSB, and

2xRTIY. No cross modes or
mixed modes are allowed. The
award is also available for SWl
wit h no mode restr ictions.

Bands: Contacts (or heards)
can be made on any band be
tween 3.5 and 29.7 MHz, in
e luding those allocated by
WARC '79 as soon as they are
o ff icially allowed in Ital y.

Validity: Contacts (or heards)
made on January 1, 1982, or
after will count for this award.

Contacts: The award will be
issued for contacts (or nearosi
with not fewer than 10 islands or
island groups accord ing to the
following list : Tusca n Ar
ch ipelago IA5, Ponziane Islands
IBII , Neapolitan Archipelago
lea, acne (or Lipari) Islands 109,
Island of ustrca IE9, Egadi
Islands IF9, Pelagic Islands

(lampedusa, etc.) IG9, Island of
Pentenerta IH9, Cherad i Island s
IJ7, Tremiti Isl ands Il 7, Minor
Islands surrounding the Island
of Sardinia IMII, Sardinia Island
ISO, Sicily Is land IT9, tor a total
of 13. A special endorsement
will be mentioned in the award if
all 13 is lands are contacted (or
heard).

In order to be credited lor the
award, contact s (or heards)
shall be made with stat ions per
manently located on an island
or island group. Cred it also will
be given lor contacts (or heards)
made with stations operating
temporar ily lrom suc h loca
t ions. These stations shall ioen
tify themselves by using their
regular call followed by the
prefix assigned to that specific
island or is land group.

Application : Appli ca ti on s
shall include all data regarding
cont acts (or heards) made. Ap·
ouc ant's name and address
should be in block letters and
should be forwarded with aSl s
or other type of written con
fi rmation of the contacts (or
neercsj made together with 3 US
dollars or 10 IRCs to: ARI Award
Manager, G. Nucciott i 18KDB,
Via Francanzano 31, 80127
Napoli, Italy.

GCR will not be accepted.

PONY EXPRESS DAY

The Missouri Valley Amateur
Radio Club will hold its th ird an
nual Pony Express Day on April
10,1982, from 1()(X) to 1900 CST.
The event commemorates the
original running of the Pony Ex-

n "AGAZIHE AWARDS PROGRAM 115 N8e O! 116 K9GHP ll1WB9NOV
118 KAJOBN "9 W1HAl 120 KA3FW

WortI ltIe Wor1cl A••rd 121 WIVBV '22 W8HTM 123 KA1GIN
91 WD60FN 98 KN..F 99 WA2WRO '2" All 0 '25 N6ATS 126 KC5TK

100 N8BD! 101 WB9NOV 102 KA.30BN 121 K3STM 128 W8v UI 129 ZS6ABA
103 K9GHP 10.- WOYBV 106 KA1G IN 130 VK2KEW 131 OK·OAl 239 132 9G1AT
106 W8HTM 101 NUTS 106 KC5TK 133 WAtlYF 13001 vE3l VN 135 VEIACK
109 K35TM 1109G1AT 111 WA2LYF 136 WA91VU 131 PY2BTA 138 VE3JPJ
112 I S6ABA 113 VK2HO 11.. VE3LVN 139 HC2AG 1.-0 VK2HO 1..1 VK2NHV
115 VE1ACK 118 PV2BTR 111 vE3JPJ
"8 HC2RG "9 WA91VU 120 Vl(2NHV Alrlc." Aw.rd

120 WD6FON ' 21 N8BOI 122 W1 SIX

NOI1h "'",.rica" "'ward 123 K3WUR 12" WA2WRD 125 KN..F

15.( W06FON 155 KOUKO 156 W8UMP
126 OFH-l 0001..2 121 KA3FUU 126 WA91VU

157 N8BOI 158 K3WUA 159 WBBPAK
129 WBIINOV 130 K9GHP 131 WB3BVl

160 WA2WAO 181 KN"F 162 KA3FUU
132 OE2·201181 133 KC5TK 13<1 KA1GIN

163 W1HAl I&.- WIWPHW 165 WA91VU
135 W8HTM 136 K91M l 131 WOYBV
138 KA10A 139 N6ATS 14(1 WO.J EO

166 WAQAHZ 187 WB9 NOV 168 AK5G
1.1 K3STM 142 OE6CTG "'3 PV2AHl

169 KG90 110 K9GHP 111 WB1WOB 14.- N3Al L 1.5 WA8 KMK ' ''6 9G1AT
112 WBQCHS 113 KAlGIN 11. W8HTM 1.7 DK·OA123Q "'8 ZS6ABA ,..9 W8VUZ
115 Al70 178 DFH·l000U2 177 KB2WH 150 VK2HD 15' HC2RG 152 8PeOV
178 VE3MA M 179 WA100H 180 KA 1UA

153 VE3JPJ 150\ PY2BTR 155 KB2WH
181 AQ1P 182 WA8KMK 183 K91Ml
18" N6ATS 185 WO<IJEO 186 K3STM

156 VE1ACK 151 VE3lVN 158 KC"VV

187 N3All 188 WN8GUE 189 OA1AS
159 VK2NHV

190 OE2·107181 191 KA8JHD 192 W09IBM Europaa" Aw ard
193 N3AKQ 11M 9G1AT 195 Kll1S0

116 OE2·201181 177 W06DFN 178 OFH-l000H 2
196 AKIa 197 OK-DR1239 198 IS6ABA

179 KA9ENM 180 W8UMP 181 N8BOI
199 W8VUI 200 VK.2HD 201 HC2AG

182 K3WUA 163 W68PAK 1ll.( WB9KUV
202 KA2MI M 2QJ VE3JPJ 20.( SV1GJ

185 WA2WAD 186 KN4F 181 KA3FUU
205 PV3BTA 206 VE1ACK 201 VE3LVN

188 W1HAl 189 WB9PNW 190 W9NTU
206 KA5BOM 209 KB8WJ 210 Wl»EPV 191 W9NTU 192 WA9 1VU 193 KA6EB E
211 Vl(2NHV 212 KC3W 11M WB9NOV '95 AKSG 196 K9GHP

191 WB1WOB tse W9CC 199 KB2WH
South .......ne.n .....rd 200 Kl lNX 201 AI70 202 VElADA

131 W06DFN 138 KN..F 139 WA2WAD 203 KG90 20.( KA1GIN 205 W8HTM

I.(() WBBPAK , .. , K3WUA "'2 N8S01 206 WA1UOH 207 K"'1OA 206 IlA2JDP
, ..3 WB1WQB , .... K9GI-lP 1"5 AKSG 209 PVl0WM 210 AG1P 211 WAllKMK
1.(6 WB9NOV ,..1 WA91VU 1 ~ W1HAZ 212 OZSEOR 213 W09INF 2'" KH60 AT

1"9 KA.3FUU 150 W8HTM 151 KA1GIN 215 PV3CJS 216 N6ATS 211 . Z..VG

152 KG90 153 W[).(JEO 15001 N6ATS 218 N6CJF 219 W[).(JEO 220 K3STM

155 KQUlll 156 WABKMK 157 AG1P 221 N3AlL 222 PY2RAN 223 PV2AHL

158 PV1C!WM 159 W...1OOH 160 N3AKO 22.. PV2lTO ees PY20JC 226 OAI"'S

1111 KA.BJHO 162 PV2nv 163 PV2RHl 227 KAtJJK 228 OUICPl 229 PY2nv

1&.- NJA l L l as K3STM 166 W09IBM 230 KA8JHD 231 W09IBM 232 9G1AT

167 WSVUl 168 ZS6ABA 169 "'KIG 233 PV1 EWN 23-6 KL7ISO 23!i AKIG

110 KLllSO 111 9G1AT 112 VE3lVN 236 OK·OAI239 231 Vl(2KEW 238 ZS6ABA

113 VE1AeK 114 AL10 115 KB2WH 23'9 wevuz 2.-0 Vl(2HD 2'" HC2AG
116 PV2BTA In PY2AJK 118 SV1GJ 2"2 KA2M IM 2ot3 PV1BVY 2.... v E3JPJ

119 VE3JPJ '80 KA2MIM 181 HC2AG 2"5 PV2AJK 2.(6 PV2BTA 2..1 vE1AeK

182 Vl(2HD 183 KC3W 1s.- Wl»AVG 2.(8 VE.:!LVN 2"9 KC3W 250 VK3NHV
185 VK2NHV

OCU"ic Awa rd
.... Ia" "'ward 108 W06FON 109 KN"F 110 WA2WAO

l oe WD6FON 110 OE2-201181 111 OFH· l000H2 111 N8BOI 112 AIl IH 113 K9GH P
112 KN"F 113 wA2WAO 1, .. K3WUR I,.. AK5G 115 WB9NOV 116 OF9ZP

142 73 Magazine · April ,1982



A ccov o t t he log or full details
o f cont act s must ac company
the applicat ion to: The Awards
Manager, Algoa Branch Award,
PO Bo x 10050, Port Elizabeth
6015, Republic o f Sou th Afr ica.

A lgoa Branch members are
as f o l lows ; tho se w ith the
ast erisk are m embers known to
be active on the OX bands.

press from St. Joseph, Missouri,
to Sacramento , Cali fornia. Th is
year the C lub a lso will hel p the

C ity 0 1 St. Joseph c el ebra te the
l 00th ann iversary of the death
0 1the ou tlaw Jesse James. This
will be acco m pl ished by o ffering
alo ng w ith the Pony axpress cer
uucate a wanted post er o f Jesse
James.

Anyone m aking cont act with
the C lub stat ion, WlJNH, is e lig i·
ble to receive both certi f ica tes.
The o pera ting frequenc ies w ill
be 10kHz from the botto m o f the
General phone band s o n 15, 20,
40, and 75 meters. On 10 meters,
the frequency w ill be 28.575. The
CW bands will be 28.150 on 10
meters, 2 1.150 on 15 meters, and
7.125 o n 40 meters .

A ll that i s nece ssary t o
receive both cert i f ic at es is to

send two l irst c lass postage
st am ps and a aSL card to the
M issouri Valley Amateur Radio
Cl ub, 401 N. 12th Street, SI.
Joseph MO 64501 .

ALGOA BRANCH AWARD

This award is ava ilable free 0 1
charge to amateurs throug ho ut
the world.

A mateurs o u tside zo ne 38
m ust make at least ten co ntact s
with Algoa Branch members on
at least three different bands.
Only o ne cont act per branc h
member per band w ill coun t. A
slicker l or each extra band will
be supp lied on application, with
prool 0 1 cont act. All contac t s
must be made subsequent t o
the formation of the Algo a
Branch o n April 14, 1979.

ZS2AP
ZS2AA
ZS2BE

'ZS2BS
' ZS2C

ZS2CC
'ZS20J
' ZS20 K
'ZS2EK
' ZS2H U
ZS2J C
ZS2JE

'ZS2J S
ZS2KU
ZS2LM
ZS2LN
ZS2MO
ZS2MF

' ZS2MG
· ZS2NC
ZS2 NH
ZS20C
ZS200

'ZS2RB
ZS2RG
ZS2RH

'ZS2AN
ZS2RR

'ZS2SI
'ZS2SP
'ZS2U
ZS2UI
ZS2W

'ZS2WG

U.S.S. NORTH CAROLINA

The Aza lea Coast Amateur
Rad io Club will be operating
Irom the battleship U.S.s. North
Carolina, W ilmington NC. on
April 17 and 18 lrom 0830 t o 1800
EST. The operat ing frequencies
w ill be 25 kHz up fro m the lower
edge o f the General c lass phone
band .

Please aSL to the Az alea
Coast Amateur Rad io Cl ub
(WD40RA), PO Box 4044, W il
m ington NC 26406. and include
an SAS E.

ALAMO DXPEDITION

The Border Amateur Radio
Society and the Uvalde Radio
Club w ill hold thei r annual
Alamo Village DXpedition o n the
weekend of April 17-18. W5lFG
will be working all bands on

111 KA30BN 116 W1HAZ 119 W6HTM WoRl'd All USA A.. . rd
120 KA1GIN 121 WOYBV 122 K91M L ItAlxHl sa"d
123 AL10 12. K~TK 125 w(WJEO 50lI N1CPE ee KA3GSN 56 KA3FUU
126 WA9VU 121 N6ATS 128 KH6JJC 51 KA.VNS 58 AG1P 59 N8CJF
129 KH6DRT 130 AG1P 131 OE2·201181 60 KA5EEZ 61 KA1JNP 62 WA~vtJ

132 K35TM 133 lS6AeA 1J,.t VK3KEW &3 6P60V &f KA1CPl 65 AKtG
135 KL11SO 136 9G1RT 131 VE3LVN 66 vE3JPJ 61 HC2RG 66 KAl,Jn
138 VE1ACK 139 PY2BTR 1~ VEJ,JPJ 69 KA2MIM
1.' WB6SZZ "2 HC2RG 1-43 VI(2HD
1.. VK2NHV 6 -"tH....

1 WBIl'KG 2 K6PHE 3 N.BJJ
ox Country Club A...rd • KA5DDE 5 W85$ND 6 K3HFV

2><SS8 1 N.OH 8 N5008
15 WD6FDN 16 8P60V n KN.F ('19) 10 ItA. ,. ,.
18 KN.F 1'801 19 WA9lVU 80 W1HAZ
61 K91ML 62 AG7P 83 KA1UA 1 KL71EN 2 W5ZKJ 3 VE1BVD

8-( N6ATS 85 KE7C 86 KA3FUU • JH6DSC 5 vK7NeT 6 vE1ewp

81 VK2HD ('19) 88 VK2HO ('80) 89 VK2HDf81 . 1 N. OH

90 9G1 RT 91 SV 1GJ 92 WA6KMK
IS Merers

93 VK2NHV 9. CT2CO 95 HC2RG
1 W05DRB 2 WAfCEl 3 KA8ACO

2xCW • WB6CDM 5 KA. IFF 6 WB9UKS

1 AA8l 2 W1ULC 3 SM5AKT 7 N.OH 6 WB7VBO
• WD8MAS 5 WB1PKD 6 WIlYBV

20 1tA.,.,s
1 WB2FFY 8 WB3BVL 9 WB9UIA

10 WB9UIA 11 VE1BWP 12 KA2EAO 6 WB9UKS 1 VK6YL 8 N6BDI

13 VE1ACK UKC3W 9 N"OH 10 KAIIBOS 3 KA5AOP
• K~B 5 WB9UKS 6 KB5FN
1 WAIIRVK 8 N.OH 9 W.PCK

OXCepltel, of 1"- World
12 W,t,2SRIol 13 WA2YEX ,. OF7OQ ItlO ItA.,."
15 VK6YL 16 OE8MOK 11 8P60V lKC8P
18 N6ATS 19 VK2HD 20 Z$6ABA
21 SV1GJ 22 VE1ACK Ot, lrkt Endll••nee A.. ,rd

5 WA.ZLZ (~ min.) 6 GI.KCE (8.3 min.)
IO-MItt.. OX Dece. A..erd 1 WA2MCE (~ min.1 8 XEtTlS (. 9 min.)

1 WB-4WRE/M a ecsc 3 w5TJO 9 KIIWNY (52 min.) 10 KE1C j1. min.)

• W[)IAVG 5 DA2AL 6 WEWTZA '1 KA3FUU (50 min_) 12 SV1GJ j. 2 min.)

1 w05JRG 8 WA"ZLZ 9 WB8LSV Cotntll"" cm•• A..erd
10 W89WFZ 11 W8AK$16 12 KA3FUU Wo'~ 101) C.t... '" 5/) US SIII,e.

23 KC9CA 2. N8CJF 25 KE1C
Spef;: lel1y Commllnlc:.t1on. A...rd 26 AKtG 21 WB7VBVO

Cless A-WOf~ All Sr.,es as A... rd of E~c:.IIenc:.
1 WA6VGS (V;. OSCAR 8 Satellite) 61 N1CPE 62 N6BOI 63 KA1EII
2 KE1C (VIa RrTY} 6<1 W8UPD 65 KA210J 66 WB9KUV

61 KA5KKZ 66 KA9ENM 69 PY2UGS
Class AI-O""r 10 DX Countri•• 10 KA3FUR 11 KA6JOe 72 KA7CPZ

1 W20DA (RnY) 2 WBllaCD (SSTV) 13 KA1DJ B H KA3GSN 15 WB9HPA
3 WB1BFK (RnY) • WBOOCD (RTTY) 16 W.PCK 71 KA.LSJ 78 KA.LSJ
5 W09GRI (RnY) 6 WB6CDM (RnY) 19 KA3FUU 60 N1BDB 81 KP.FCK
7 N3AKO (Rny) 8 DU1EFZ (Rny) 62 KA2MIM 83 W10WA 8-( KA2MMM
9 K3WUR (AIT<) 10 WB2VTD (RTTY) 85 KA1JNP 86 WA2AKX 87 KP.ERH

11 PV3CJS [RIT<) 12 KE1C [RIT<) 88 KA8CUS 89 KA.VNS 90 N8CJ F
13 AL10 jRny) 1. PY1EWN (ATTY) 91 wotEPv 92 KB6WJ 93 KAIIJTT
15 OE1PBA [RIT<) 90f KA5KOS
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HAM HELP

phone and CWo There will be ce r
tificates given to amateurs who
work them and send an SASE
(6" x 10" mailer). We promise
100% QSl to those meeting
these requirement s.

Alamo Village, a complete
reconstructed western town
open to touri sts and located a
few miles outside 01 Brackett
ville, is the movle-maklnq capital
of Texas. It was the site of the
tnming of The Alamo with John
Wayne and Bandelero with
Dean Mart in, as well as many
others. The local amateurs will
be working out 01 such sites as
the Cantina, Jailhouse, and
even a construction o f the
Alamo itself.

FIRST BRIDGE OVER
THE MISSISSIPPI

The Quad Cities Amateur
Radio Club, Rock Island, Ill ino is.
wi ll operate special events sta
trona in commemoration of the
l irst bridge across the Mis·
srssrppr River, which was a
Significant development in the
open ing up o f the western
United States.

wgYCR wi ll be on the air from
1800 hours UCT (noon CST) sat
urday, April 17, throug h 1800
hours UCT, Sunday, Apri l 18, on
the 80- through te-meter bands
on the following frequencies: in
the middle of the Novice CW
portion of each Novice crass
band, as low in frequency as
possible in the General CW cor-

We are happy to provide Ham
Help listings free, on a soece
available basis. We are not halF
py when we have to take time
away from other duties to deci·
pher cryptic no tes scrawled i/.

legibly on dog·eared post cards
and odd·sized scraps of paper.
Please type or print (neatly!),
double spaced, your request on
anB'IJ"x " "sheetofpaperand
use upper- and lowercase letters
where appropriate. Also, p lease
make a " 1" look like a "t." not
an "I," which could be an "el" or
an "eye, " and so on. Hard as it
may be to believe, we are not fa·
miliar with every p iece of equiIF
ment manufactured on Earth for
the last 50 years.' Thanks fo r
your cooperation.
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non of each band and 30 kHz up
from the lower edge of the
General SSB portion o f each
band .

QSl via Denny Spurgeon
N9BKY, 413 23rd Avenue, Moline
Il61265-and please enclose a
nusmess-etze SASE for a corn
memorative cert ificate.

The Quad Cities is a three
county area sur rounding Rock
Island and Moline, Illino is, and
Daven port and Bettend orf ,
Iowa. It is the farm Imp lement
manufacturing capi tal of the
world , the largest metropolitan
area in Iowa and Illinois outside
of Chicago, and boasts over
1,000 amateur radio operators.

SUN·DAY

The Ind ian River Amateur Ra
dio Club (IRARG) will partic ipate
in a "Sun-Day" exercise in con
junct ion with the Florida Sola r
Energy Cen te r a t Cape
Canaveral, Florida, on Friday,
May 7, and Saturday, May 8,
1982.

The IRARC station will be us
ing the Club ca ll , W4NLX/4, and
at that t ime will be operati ng
completely on solar power.

The hours, frequencies, and
mode of operat ion on both days
are as follows:
.1300 to 1400 GMT, 40 meters,
7,250 to 7,275 kHz, SSB.
.1400 to 2000 GMT, 15 meters,
21,350 to 21,375 kHz, SSB.

A cert ificate confirming ccn-

I will pay up to $25 each, in
eluding postage, tor an orig ina l
or a copy 01an ins truction man
ual and schematic for a Gertsch
Model FM·3 frequency meter
and an RCA type 710UHF signal
generator.

D. S. Toomb N6AFO
841 W. Tenth St.

Claremont CA 91711

I need service manuals for
RCA mobile 450-470 MHz trans
ceiver models CLUE BT2 FH and
CMUE BT2 FH. Costs for copy
ing or other costs will be rerm
bursed promptly.

John S. Haft KA6HRK
15500-A Williams 51.

Tustin CA 92680

tact or reception will be issued
free to each station or short
wave listener who sends a QSl
and an SASE(foreign- 1 IRG) to:
Florida Solar Energy Center, At·
tenuon: "Sun-Day," 300 State
Route 401 , Cape Canaveral Fl
32920.

ARMED FORCES DAY

Th is year's obse rvance of
Armed Forces Day marks the
33rd anniversary of communtca
nons tests between the amateur
radio fraterni ty and mi lit ary
communica tions systems. The
proceedings will include o pere
tlcns on CW, SSB, RTTY, and
SSW

Spec ial commemorative QSl
cards will be awarded t o
amateurs achieving a verif ied
two-way radio contact with any
of the part icipating mili tary
radio stations. Those who reo
cerve and accurately copy the
Armed Forces Day CW and/or
RTTY message from the Sec
retary of Defense will receive a
special commemorative cer
ti f icate.

Military·to·amateur cross
band operat ions will be con
ducted from 1300 UTC May 15to
0245 UTC May 16. Military et a
tions will transmit on selected
military frequencies and listen
lor stations on a particular
amateur frequency specified by
the mili tary operator.

Transcriptions of the CW or
RnY receiving tests should be

I would like to obtain an oper
ating manual and schematic di·
agram for a National NC300 re
ceiver. I will pay any copying
costs.

Tom Race
2104 Claremont Terrace

Utica NY 13501

I am in need of a schemat ic
and instruction manual for a
Sorensen ac voltage regulator,
Model 1000·5.

Mike Pellock NA6J
4955 School House Rd.

Catheys Valley CA 95306

Does anyone have mtorma
tion about a Teletype oscillo
scope (Model 05-111FGC·5) or a
Collins mili tary recefvennans
nutter (Model RT·441fTRC-68j for
the 225-4QO.MHz band?

Daniel 5. Durg in KA1AFJ/8
121 Lake St .

Uhrichsville OH 44683

submitted " as received." Sub
missions should include time,
frequency, and the call letters of
the military station copied as
well as the receiv ing station 's
name, callsign, and address on
the submitted copy.

Entries must be postmarked
no later than May 22, 1982, and
be submitted to the appropriate
command: NAM, NPG, or NAV
entries go to Armed Forces Day
Test, Navy.M artn e Corps MARS,
4401 Massachusett s Ave. NW,
Washington DC 20390. Send
WAR submissions to Armed
Forces Day Test , Commander
7th Signal Command, ATTN:
CCN·PQ-OR, Fort Ritch ie MD
21719. Send AIR entries to
Armed Forces Day Test , 2045th
CGIOONJM, Andrews AFB DC
20331.

SMAllEST QTH?

Neffs Area Amateurs (Bel
mont County) wi ll operate
WB8TQG, the smallest ham
rad io shack in Neils, Ohio , and
perhaps in the world. Work us
and let us know if you have a
smaller one!

Times: 160QZ May 29 to 2200Z
May 30.

Frequencies: Phone-146.46,
28.610,21 .41 0, 14.340,7.265, and
3.965; CW-28.120, 21 .120,
7.120, and 3.720.

Certificate for OSl card and
bus iness SASE to F loyd
WB8TOG, PO Box E, Neffs OH
43940.

I need manuals and scnernat
res for Tektronix Model 532 and
545 oscilloscopes. as well as
the associated pfuq-m amph
uers. I will pay lor postage and
COPYing.

larry Beall WA5TUO
1333 Edgewood
Lulkin TX 75901

I am looking lor stx-meter con
ve rsion i nformation for a
Genera l Electric transmitter
receiver unit MT·16u, issue 0,
opt ion AT2, serial Al4129.

Noel P.larson WecXR
Star Rt. Box 489A

Merrifield MN 56465

Does anyone have an interest
in or experience with using
microwave oven magnetrons lor
service in the 2300-MHz amateur
band?

Phil Chadwick W3GMK
Route 2

New Hope PA 18938



Fig. 1. Pinout diagram fo r
" Amateur Telev ision 's Strip
per.':
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itation con trol will have to be
wired differently; see Fig. 3.

Hen ry Edwell N4UH
Cleveland NC

shield Wiper Control," January.
1982, 73, page 40), I made one for
a friend who owns a General
Moto rs ca r and ran into a little
di fficulty. General Motors has a
different wiring philosophy for
windshield wipers wh ich makes
a simpler wiring job to get into it.
Instead of the hesitation control
unit momentarily connecting 12
volts to the wiper motor as ex
plained in my article, the GM
cars momentarily connect the
motor to ground to start a park
cycle; see Fig. 2.

The wiring at tne motor has a
three-pin connector. Determine
which pin has 12 V when the ig·
niticn switch is on . The pin next
to it w ith two leads is the pin

.neeceo fo r the parking cycle
start.

The relay con tacts in the nee-

Tim Daniel NaRK
73 Magazine Staff

" Amateur Television 's Strip
per" (March, 1982) uses an
MRF901 trans istor. Severa l
varieties are available, and the
accom panying pinout diagram
(Fig. 1) may be helpful to readers
attempt ing 10 dupli cat e this
proj ect.

I made hesitation cont rols for
Ford, Chrysler, and Toyota
au tomobiles. After I sent you my
article ("The Hesit ator: A wrno-
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HAM HELP
I am lOOking for information

about a R·19 military 100·1 56
MHz receiver (similar to R·28 but
with a different Iront end),
Sperry Gyrocompass repeater
Mark XXIV, model 0, Central
Electrics model MM ·1 multi
phase rf analyzer, and model 10
(A or B) smqle.sfdeband exciter,
military test receive r, type
CPR--80 AAB, Bendix Aircraft
radio model DA, Muuvac ln
struments type MV· t 7C vacuum
tube, vott-ohm-muuemmeter.
and a servootce Inst ruments
electronic digital voltmeter,
model EOR·C. I can make photo
copies or will pay a reasonable
amount for them.

John White WB6BLV
P1·12 33284

560 N. Indiana St.
Porterville CA 93257

I am in need of a schematic
and instruction manual for a
Drake R·4B, I will copy and reo
turn or pay for a photocopy.

William Bohnenberger
18 E 199 SI.

Bron x NY 10468

Does anyone have rntorrna
non on an AM·6154IGRT·21
VHF·UHF amplifier that uses an
8930 in a tuned cavity?

Kent Britain WA5VJB
5809 Stageline

Arlington TX 76017

I need someone to repair my
VHF Engineering a-meter svn
thesizer.1 got it Quite a whi le ago
new and fac tory-wired. VHF En
gineering is no longer in bust
ness. I' ve t ried several places.
The Syn II has never worked with
my VHF Engineering a-meter
transceiver, which is OK. I may
only be making the wrong con
nections between the two.

I would appreciate hearing
from someone who has used the
two together.

Ton y W. Stalnaker WA4LPJ
2358 Old AI. Rd.

Thoma ston GA 30286

I am looking for an instruction
manual and schematic fo r a
Navy Model BL·2 transceiver
(rec. type CFN-46ABE, trans.
type CFN·52ABE) made by
Farnsworth Radio and TV Corp. I
also need a manual and sene
matte for a Jackson Mode l
CRO·2 oscilloscope.

Marion Bell KA9BY N
709 West Broadway

Logansport IN 46947

I need any intormation on the
Heathkit SB110A ern transce iver
and/or Heathkit SB500 2m trans
ceiver. Than k you.

Howard Gorden W3CQH
clo KSI

Suite #2
8403 Dixon Ave.

Sil ver Spring MD 20910

I am in need of a schematic
and manu al for an All Star, Jr.,
au-wave superhet receiver. It is
from the early 1930s and uses
ptuo.rn co ils.

R. F. Bricker K4CSV
PO Box 295

Fort White FL 32038

I am looking for schematics
and manuals for a Mercury FC·2
tube tester, Gonset Communi
cator (FAA version), and a Pan
oramic Radio Panad aptor model
PCA·2T·200,

R. E. Strathkoetter, Sr. WB6SNN
5453 Traymore

Covina CA 91722

I am in need of a schematic
for a model 8C·1031·C Pancram
rc adaptor. I would appreciate
any information on adapting the
BC·1031·C for use wit h an
HW·tOl .

Gordon Fulp W6FBH
Rt. 3, Box 572A

Placerville CA 95667

I am need of a schematic and
tune-up chart for a Hatttcratters
SX122.

George Hennessy WB6KJQ
427 3 V2 Fulton Ave.

Sherman Oaks CA 91403

J am trying to get in touch wit h
an old friend. His name is Mike
Nicoli WB2XNY/6. I last saw h im
in EI r oro CA where he was at
tending UC at Irvine. If you have
contacted him or know his mall
ing address, please contact me.

Dennis Duckworth
PO Box 11 025

Stanford CA 94305

I am in need of a schematic or
any informat ion on a Model 30
pr inter made by Litton In ·
oustrtes.

Elmer Eddington
1337 West 41 st Place

Los Angeles CA 90037

I am in need of a manual or
schem atic for a Dumont oscmo
scope, mcoer aor -A. I will pay for
a copy and au associated costs.

Bernard Krull WD2AEU
230 Brinckerhoff Court

Englewood NJ 07631

I would li ke informat ion that
anyone may have on FMing the
Heath Seneca.

Larry Campagnano K1PFD
PO Box 171

Guilford CT 06437

I am in need of a three-diqit
up-down co unter ci rcuit that
features prog rammable inputs,
reset, a display driver, and digit
mul tiplexer. I am counting
pulses from an optical switch
used for computer punch-card
readers. This is an experimental
project so I would like to keep
the cost under $5.00.

Larry Starkweather
8231 Camino Del Oro # 3

La Jolla CA 92037

I would like to jo in a OX
association or foundat ion. Can
anyone supply me wit h ad
dresses and membership lntor
mation?

Karl M. Leite PS7KM
PO Box 385
59000 Natal

RN, Brasil

73 Magazine . April ,1982 145



---------------------------.

OSCAR ORBITS
SYNCA RT

Quietly, in Cali forn ia and Canada, a group of dedicated amateurs
is making steady progress on a plan 10 place an amateur radio
transponder Into a geo synchronous orbit above North America. The
project Is ca lled SYNCAAT (SYNChronous Amateur Rad io
Transponder) and it is a collaboration among AMSAT, Project
OSCAR, and AMSAT Canada. If a ll goes well , the transponder could
be in orbit as early as 1984.

An object in geosynchronous orbi t appears to hang motionless at
a point about 23,000 miles above the Earth's equator. Thus,
amateurs wh o use the communications facilit ies aboard SYNCART
could point their antennas toward the proper point in the sky and
leave them there. Since SYNCART w ill not move relative to the sur
face 01 the Earth, no complex t racking mechanism will be required .
The main disadvantage of a geosynchronous transponder, from the
operational point of view, is that it can provide communications to
only about one third o f the Earth. At least two more such
transponders. placed in the correct locat ions. would be required to
provide global coverage. Nevertheless, SYNCART will provide
24-hour-a·day service to most of Reg ion 2.

As with prev ious amateur space efforts. SYNCART depends upon
the schedu led launch of a " professional" satelli te for its transporta
tion into orbit. However, unlike other missions in which th e amateur
payload always separated from the main satelli te to assume its own
Independent orbi t, the SYNCART package will remain attached to
the main sate ll ite throughout its lifetime. This is a big advantage for
the SYNCART planners. since the transponder need not carry its

own stabilizati on and attitude cont rol systems. SYNCART will rely
on the main satellite for these crucial necessities.

At present, plans call for SYNCART to carry a 1269-t0-4J5.MHz
transponder. A 245-10-4J5.MHz transponder is also a possibili ty.
There is also an opport unity for linking to the Phase III sat ellites,
si nce the 4J5.MHz downlink of SYNCART can be made to fa ll within
the uplink passband of the Phase III birds. Prot ot ype t ransponders
are presently under const ruction.

It' s well to remember that SYNCART is at least tw o, and more like
ly th ree, years away. No flight hardware has yet been built. Sti ll ,
SYNC ART is an exci ting prospect and represents another major
step fo rward in amateur space communications.

RS NEWS

Ref inements have become available for the robot f requenc ies
given in last month's art ic le about the Sov iet Union's AS satell ite s
(73 MagaZine , March. 1982, page 12t ), Table 1 contains the latest ln.
format ion.

The Federat ion of Hadicspcrt of th e USSR has set aside
Wednesdays (UTC) for experiment s on the AS satell ites. All
amateurs are asked to refrai n from tran sm itt ing through the
satelli tes on Wednesdays.

AS informat ion is courtesy of the AMSAT Satelli te Report . For
more informat ion on th e amateur space program, write to AMSAT.
PO Box 27. Washington DC 20044.

eEAcoN AND ROBOT FREOUENCIES CMHz)

Satelli1. en et... Robot Robot
N. .... FNquency Uplink Oownlinl
RS-3 29320
R5-4 29 360
R5-5 29.450 145.826 29331
RS-6 29.450
RS·' 29.500 145.835 29.341
RS-6 29500

Table 1.
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HAM HELP
I need to know the name 0 1

the amateur magazine, with
year and month of issue, that
had an article describing a
means fo r sorting lile cards.
There cou ld be one card per ern
ere with the appropriate holes
punched in the bottom to allow
sort ing. The author suggested
that a com mercial version may
be available. Any inform ation
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regarding the article or a source
for this kind of f ile would be ap
preci at ed.

Lester A. Lauritzen
Box 117, RFO Route 2

Centerville SO

1 am looki ng lor information
on the Bend ix ATH 27A two
channel FM tra nsceivers used
for co mmunicat ion with jet air-

craft on the ground . I don't have
the co mmand helmet s th at went
with my units. Any informa tion
lo r converting these units to six
meters would be welcomed.

Rich ard Gillespie KC8BO
107 Ohio Ave.

Charlestown WV 25302

I need a schematic o f and ser
vice information fo r a Hy-Galn
Model 628G tour-channel scan 
neroI w ill pay postage and copy
ing costs.

Ray Dunham
4n Ent 3rd Ave.

Chico CA 95926

I am in need of a schematic
and operating manuals for an
Ei c o M od e l 3 15 s ig na l
gener ato r, TDA ·2 te legraph
d istort ion analyzer, and 2M-3IU
capaci tance analyzer. I w ill pay
copying co sts and postage.

H. Hutchison KAIHYH
PSC Box 953

APO MI 34001

I am in need of a Kenwood
TR-999 transm itter.

Wayne Hale WA6LCW
839 Mendocil"H) Ave.

Ben:eley CA 9-4707
(415)-525-5702



VISA

RF AMP

L--,
LOW NOISE MIXER

~ I
STABLE IF

OSC AMP

ORDER TOLL FREE

800·368·3028

IN VA & DC AREA
CALL (703) 255·2918

2300 MHz MICROWAVE
COMPARE WITH OTHERS!

SMC·2 DELUXE DOWNCONVERTER KIT $50.00
Includes very detailed instructions, NE64535
high gain RF Amp, thermal drift stab" F
connectors, balun, & the original 2300 MHz
Antenna Cookbook.
Other Downconverter Kits from $35.00
RFA·1 2·STAGE PREAMP KIT $44.95
Stop sign shape mates with downconverter
board. Selective filter, 16 db net gain.

TU·8 DELUXE POWER SUPPLY KIT $44.95
Complete. Quality case and smooth tuning
MIL SPEC pol. 8-12 VDC
Other Power Supply Kits from $27.95

ANH ANTENNA KIT $30.00
32 element disk yagi with weatherproof housing.
Threaded rod not included,

WE PA Y ALL SHIPPING CHARGES!
SEND SASE FOR OUR COMPLETE LINE OF KITS AND COMPONENTS

SMP
Superior Microwave Products, Inc.

P.O. BOX 1241
VIENNA. VIRGINIA 22180

",. 376

cororreece Tours m errctcoor
870 Markel Street, Suite 742
Son Francisco, CA 941 02

(and develop a world of business!)
Expand your soles woOd-wide. Meet m .

porters and manufacture rs in Asia and
Europe at a series 01 electronics/ computer
nooe shows arranged fOf your convenience
In Tokyo, rccer Hona Kong. Beijing. Canton,
Seoul, and Munich. Join about 200 fellow
businessmen in taking advantage ot this
world rrorkettor soles cod buying. DespHe
the reasonable tour price it includes some
totcrccs meals and firsl c lass hotels,

Far East Electronics Tour
(Oct. 24-Nov. 7, 1982)

Ophaoo ArOlJr'ld·the-WOfId Tour
Inclooing aecnoocc '62 In Munich
(Nov. 9-13,1982)

Col! Sora collect lor more inlOfmotion.
ret. (41 5) 433-3072; (41 5) 433-3406

The Electronic
Breadboard

Com pu ter Aided Design (CAD) is one of the newest
of the a pp lica tions of microcomputer technology.
THE ELECTRONIC BREADBOARD permits the
design a n d analysis of analog circu its , It can be
used to evaluate vo lta ges. currents. impedance
a n d the frequen cy response of any circuit.

This package is ideal for a ud io com ponen t repair
m en. ham radio technicians . hobbyists. electrical
engineers. telecommunications engineers . a ud io
philes and stu de nts of electronics. Plug it in a n d
s lice a way a lot of guesswork.

0287R-47 Modell & III Level 11 16K $49.95'

a
•

TO ORDER: See your
.-445 tocat Instant Software

dea ler or cat! Toll-Free
1-800-258-547 3 ord..", only

In New Harnpsture 1-60 3·9 24·9471
M<>" ,- Frl , R OO am - <I ::«:> pm esr

C)

PETERBOROUGH, N.H. 03458

.-See List 01 Ad _ert,sers on page t30 73 Magazine. April.1982 147
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W'S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021

1====~PORTAPEATER~e ~~I
' 99 .o0<;&" P M100 A

.. ~;';".=' ' RO'! INSTANT REPEATER" ~=:;.::-

protects
solid stale

communications
equipment

from damage caused
by high-voltage

transients entering
the antenna system

'239°0

ABM-200
UN IVERSAL CONVERTER

ASCII · BAUDOT · MORSE-, ,.!,,- -,__U_I,_ -. 1SDI_
• __ 1110I ..._ • _, ... I rn._ - ,".........., __"-

reese transotnts USUIlly e re caused by
atrnosp~11( st..ne d's<:l\3rges or nurby
light n ing st nku

The new Model 1S49 Surge Shunt , an be
used w ith both receivers and transceivers
h,lVlng up t o 200 watts output.
Convenient UHF tyPf c~~l al connect-ons
are supplied. Pr ict' is 524 ,95

The ar rester "PIIr' elemenl has a long
ure. but can be eaSily and econom ically
replaced if necessary.

cen-carc buyers r. ..... ., ,
ma~ call toll free '. ~-,

1-800-543-561 3 .. L ~
In Ohio, or tor

le -<$>~ informat ion call:
~. 1·51J.a66.2421

R. L DRAKE COMPANY
540 Richard Street, MllImlSburg. OhIO 4~l
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Interested In DX?
Dick Bash says you need THE COMPLETE IDlors GUIDE TO
OX (by Stu Gregg. NF4Z) if:

ALL NEW
t 5 Meter Mobile CW s, USB

~ ,
•. ,

1

NeG

21.000-2 1.450 MHz
High lOW (rE.P) low ZW (rE.P}: VfO lun ing: ectse blanker: fine 
tune 5B, KHz z CW off-set . etigit<ll frequency co unter , 13.BV etc

@ 3A, negative ground . 19, 5" x W 9 " x H Z 5". welght (Z .3 kg)
S 7 tbs.. mobile mount ing b racket .

SERIOUS DEA LER LISTS AVAi l ABLE

1275 N. GROV E ST.
ANAHEIM, CALIF. 92806 (714) 63().4541

NOTE: Pr ic e. soec tncertons ~ubjeCl 10 ch <lnge wil hoUI ocuce

<lnet obnganon.

.~-

• •
"=:/

The rotors Gu ide pulls no punches and doesn't 'snow' you
with nonessentia ls, but it does unlock some Oxere' secrets:
for example: How to aSL, What to say, Where to place your
antenna, How much power to use, Whose awards can you get ,
Why and When to use SSB or CW, and much more . . . things
that you need to know, and information that Honor Roll memo
bers had to learn the hard way,
Dozens 01 DXers have been interviewed and their suggest ions
have been included here. Take a t ip from the " Big Guns" and
use their secrets and tricks.

THE COMPLETE 1010rs GUIDE TO OX is ava ilable at dealers
nat ionwide for only $12.95, but if you can't stand to wai t, rush

Dick $15.45 (which will cover First Class postage). II you li ve in
California , please include 84¢ for Sales Tax. Te lephone orders
accepted 10 AM-6 PM Californ ia time.

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

San Leandro, Call1ornla 94577 ..- 26

(415)352-5420

.' . . you think IRC m"ns Intemillonil Red Cross
. you're sUIl wMlng on your excc

.. , you th ink WAC me.ns. feml le Irmy person

... you' re not I BIG GUN (yet)
.. you think the 'BUREAU' is where you put your

SOCkS
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'reese turers p rot ect any !ien~tIVI!' I!'lKtronic
eqUIPnlI!'nt frllm powt>r nne tranSOl!'tlt llamagil'
and rad IO t!'I!'QuE'fTC)' interfl!'rence , Bot h
models ot tH common modE' and dl ftHH111.i111
modE' SU'gI!' supprnsion t or powt'r 111M'
" sp,kl!'5" Rt tnt l!'rll!'1'ena! i:5 supprl!'S5l!'d usmg
both InductlVi! and capacrtiw OOrJIPlllM'l1 ts
klI!'at t or com pu t l!'rs. test equ ipment or TV.

LF2 a duple~ outlet 120V. 6 eres max $39,95

LF6 mree separately nne-eo duplex outlets.
120 V, iotarteseo c.a pacrty 15 amps,
power SWllch a nd Ind icator lamp 559.95
Add 52,50 shi pping and handling per order ,

Power Line
Filters

" .. GO
. -........ Tfulll KITS

~ "':" '-

' (312)848.6777.

SUE CTlVf I'fIE.....P . . . . . .. . •. _ 5G
• "~ """..,.,.., c~... 1.... ..-.... can abo b<- -.. ... ,"
- '.... """",,,""_', _oh ,,,, ~.,..., ......"'.......,.

V"'lIllilSlE POWEll SUPP1.Y, , __ , N4 ..
,...''''..... coo '..... ..'" _"""" """'...,. ...., bu," ,n on'.,,,,. ,..'" I ,

ll UU U ZlOO MHl CO.-VI MU M KIT. , ., . . • .. . ,....
""",,.,, ,,",,,,,,,,-, I" "' i"""'''''-"' ' " ,,, ,,,,...., Duo' " 0<1" "'...."",. "" .
"'"I>. """., " .m,,'1,", aM "" ""I" " ,,., con"__"~ .."

Specialists in Amateur Radio,
Short-Wave Listening

And Contemporary
Electronic Gear.

FuRService Shop - SP.«trum Analysis -Antennas
New and Used Equipment - CW·SSB-FM. Etc. - Towers
FCC Study Guides _Code Tapes - Books -Accessories

'" " IS n:::1uOO"'...." .... ~
""'...., PC Il<d
.n u...........,
<:<7VlOoCIO<' ...-d
... ,e ",o.j" ""

""'" '""'oe,,,I.,.,.' oooo.~, ~

JO "", P" '"
"" """'y

VIDEO STA BILIZER KIT

OYER 70 llANOS
IN STOCK

•, .
~---_ ..~

""', '-' .
~- ..,." <-On be

.....'.., 0' a
" ",, .. '-"" poe.

'0'" ,,). '10"'"''
" '-" n<J . t •

"" "" \'¢U Con
' ''0'0

TM

Write or phone for
specs and prices.
(707) 462-6882

with

Send ,hl'<;k w,th or der and provide street addres•
for UPS shlpml!'nt Oh;o residents add Sa~ Ta.
CharQl' card Duyero may ,alf toll trw ,

1-800-54305613

~mrm
In O hio. or for( .5> I' , . in lorrnatlorl call:
1·513-866-2421

R. L. DRAKE COMPANY
540 RlCh.1fll Sneet . Ml.illmlSburg OhIO 45342

TUBESTERS

....... . ':1<..

.... .. .. . .. $$oI.Y.

SKVTEC
Box 535
Talmage, CA 95481

Plug-in, sol id state tube replacements
• S-Iine performance- solid state!

• Heat dissipation reduced 60%
• Goodbye hard-to-f ind tubes

• Unlimited equipment rife

TU BESTERS cost less than two tubes, and are
guaranteed for so long as you own your S-line.

P O. 80X 1.U16
ARU...CTO.... TEXAS 7&013

a l1-860-SoMO .... 328

TEXAS M ICROTRONICS

Kll lllSH KI1 2!><lbGoon •••

Kll·n illS" KIT. • . . • • . • • . . • . I~ <Kl GA." . • • ..• •.. • • .. • •. 524.1,0

11V STATIOO. AII Y POWEM S UPPI Y , . ...
j '" u.... ..,," 0.<" '" L"".... ""

.~ ...OU A llUillllil NTEE

'''' '~'","'le>4~'=----=...,,-,=--,--,.,.

" O DEl T..VS· l IUT . . . • . . . . . . . , 5S.oo ", ...~oll"'" 1000
'''' """ oel_ '..-0 IICI>
..OOElT..YS · ' RFKlT. • . . • . . • • . . n OO A'~ 9900
,.... , ,n N' """"""'" '0' "".<:1 CO ',orn I'O'lIO TV,

~ """ _, ...,..... a._ ""'"
$ . '- So<>o:l S' ""

po " ,l.", .,. , '

TERMS COO. _tY OOlQERS , BilN.. c ases

Designed for
APARTMENTS - MOTELS - VACATIONS
Quick Sim p le Installation.Opera tes o n 2. 6.
10. 15. 20 and 40 meters.All coils supplied.
Only 22-1/2 inches long,Weighsless than
2 1bs. Sup plied 'With 10 ft. RG 58 coax and
counter pose. \'Vhip extends to 57inches.
Handlesup to 300 watts.
\fS>MI.-1.1:1 when tuned

.... 11 Wille for more details era otner B&Wprodx:Is

~~~~~INC
• .,) 1lRISlOl., PA. 19001 m4
-- =-- l15-- 166·~'

MODEL
370-10
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If you have no label handy , print OLD address here.

Name Call _

by Timothy M. Daniel NBRK

• Use the o r<;!er card on the Reade, servce page of thiS magazine or
Item ize your order on a sepa' ate piece of paPtlr and mail to: 73 Radio
Boohhop. Peterboroug h NH 03458. Be sure to Inc lude check or
ceteuec c red it ca rd inlormation. No C.O.D. ordera accepted. Add
$1.50 han d ling charge lor the ttret book: $1.00 lor each add itiona l
book. Questions ,e (lard ing yo ur order? Please write to Customer
Ser;ice at the above add 'ess. Please a llow 4-6weeks lor de livery.

FOR TOLL FREE ORDERING
CALL 1·800-258-5473

This Is the complete guide to the General license.
Learning rather than memorizing is the secret. This
is not a question-and-answer guide that will gather
dust when the FCC issues a new test . Instead, this
book will be a helpful refe rence, useful long after a
ham upgrades to General. Includes up-to-date FCC
rules and an application form .
ORDER yours today and talk to the world.
5G 7358 56.95

MAGAZINE

THE 1982 EDITION

GENERAL LICENSE
STUDY GUIDE

Zip _

o Paym ent enclosed

Subscript ion Depa rtment
P.O. Box 931

Farmingdale NY 11737

punt NE W oddrcss here:

19magaZine

o I ,dd,elS t ha nge only

o Ext..nd subscription

o Enter new s"b,criplion 0 Bill m e la te r
0 1 yt>a, $19 97 (Ca nad a 527.97, Foreign M497/US funds)

Foreill" ai r marl, p leas" "'qUire.

let us know 8 weeks in ad vance so that you won't
miss a single issue o f 73 Magazine .
Attach o ld label where indicated and print new ad
dre ss in space pro vided . Also include yo u r mailing
lab el whenever you write concerning you r subscrip
t ion. It help s us serve you promptly. Write to :

MOVING?

I
I
I
I
I
I ~
I ~ Name Call _
I "<I ~ Address - _

-I it C;,y State _

I "<

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I Address I

~;~ ~ta~ ~ )

MICROCOMPUTING. POB 997. Farmin dale NY 11737
32486

....E , a lll me

' TRS·80 i. a trademark o f Tandy Corporation .

Card # _

Interbank # Exp. date _

Signature _

Name _

Address _

City Sta te__ Zlp~_ _

Arise and subscribe to 80 MICROCOMPUlING, the
newest and faste st growing microcomputer magazine. This
Is full of news about programs, accessories and theory on
the world' s largest selling computer, the TR5-80*-
definitely beginner level and Includes lots of program
listings. Find out what all the fuss is about.

r Ne* sub:«:rlptlon 0 12 Issues lor $24 .97
L Payment enc losed $ 0 24 iuues lor $37.97

L'VISA 'MC 0 36 Issues lor $ 5 2.9 7

Plu.e '0110* 6 week . IOf de livery

[-~r) '"I Canadian: I yr. onlyl$27.97 In US fund.Ol miCrOCCH1lputing Foreign: t yr. onlyl$44.97 in US f und.

• P.D .B. 98 1 • Farmingdale N.V. 11 73 7

Zip

o 12 issues tOf $24.97
o 24 Issues tOf $37.97
o 36 Issues tOf $52.97

o Bill me

Sta te

o AE

o Re ne .... ., 1

____________ Interbank #

__________ Exp. date

A recent survey sho.... ed that 20% of the 73 subscribers also read
MICROCOMPUTING magazine ... and enjoy it. This Is the best ....ay
to lea rn and keep up .... Ith the rapidly developing ....orld 01 microcomputers.
The,..,·s nothing to be afraid 01, you Jus t have to read an interesting
magazine and you'll learn . Try a subscriptio n to MICROCOMPUTINq
and see for yoursell.

o New SUbscri p t ion

D P".I'ment enclosed S_~~=~~=,.--
o VISA 0 Me

Card#

Signature

Name

Address

City
- lor eve n laSler ordering ser vice Call tontree 1800! 258,5473

Ca nad ian, $2 7 .97, one year only. U.S. fund•. Fo<eilln .ur·
face . $44.9 7. one year only. U.S. fund • . Foreign air mail ,
please inquire. Please alia .... 6 ....eek . for de livery . 324B6

Can 20% Be Wrong?
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MAGAZINE
80 Pine Street

Peterborough NH 03458

~
MAKE

MONEY . . .
$ELL

MAGAZINE

Our dealers are telling us that '73"
outsells them all . . . so call today
and join the dealers who make
money with 73 Magazine.

Selling 73 Magazine, the ham radio
magazine that offers quality and
quantity, brings the ham into your
store. Once through the door you
can sell him anything.

For information on selling 73
Magazine call 603·924·9471 and
speak with Ginnie Boudrieau, our
Bulk Sales Manager. Or write to
her at:

fromNEW

BY DR. RA LPH E. TAGGART
Here Is the completely updated and revised edition of the best
selling Weather Satellite Handbook- containing all the Inter
matron on the most sophisticated and effective spacec raft
now in orbit. Dr. Tagg art has written this book to serve both the
experienced am ateur satellite enthusiast and the newcomer.
The book is an introduction to satellite wal ching, providing all
the in format ion requi red to construct a complete and highly ef
fective ground st ation. Not just ideas, but solid hardware de
signs and eutne instructions necessary 10 o perate the equip
ment are included. For the thousands 01 experimenters who
are operating stations, the book details all procedures neces
sary 10 modify their equipment lor the new series of space
craft. Amateur weather satellite activity represents a unique
blend of interests encompassing elect ronics, meteorology
and ast ronautics. Join the privileged fe w in watching the spec
tacle of earth as seen from space on your own monitoring
equipment. Order BK7383 $8.95

THE
NEW
WEATHER
SATELLITE
HANDBOOK

--SAVE $%.95--
WEATHER SATELLITE

HANDBOOK (first edition)
By Dr. Ralph E. Tagga rt WBBDQT. Valu able information in this
first edi tion is not included in Dr. Tagg art's just published
beck, The New Weather Sate llite Handbook (see above).
Chapters such as " How to Build an Electric Timer for Satellite
Track ing" and "Building an Automat ic Control for the Satellite
Receiving Station" will no longer be available when this edi 
tion is out of pr int . This is a good entry level te xt fo r those
discovering the exciting new use of weat her eetennee. Regular
price: $4.95. SPECIAL PACKAGE PRICE··BOTH BOOKS FOR
ONL Y $10.95, SAVE $2.95! (This offer avail able on ly while sup
plies las t.) Order WS7300 and rece ive both editions of th e
Weather Satel lite Handbook for only $10.95 (plus $1.00 shipp
ing and handling charge).

·Use t he order carel in thi s magazine or it emize your croer on a separate piece 01 paper
and man to : 73 Radi OBooxshcp • Peterborough NH 03458_Be sure to Include check 0'
detailed credit card in formati on, Add $1.50 firs t book. $1 .00 each addi t ional book
$10,00 per book loreign ai,mai l. Not e: Prices subject to change on books not publiShed
by 73 Mag8.lme_ Quest ions regarding your order? Please write to Customer Service at
the above address. Please allow 4·6 weeks for delivery. No C.O_O. orders accepted. For
Toll Free orderIng call 1-800-258-5473,

.--See List of Adverti sers on paoe 130
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18 Bedford Row
oect. P.R.
Lon d on,WC1R4EJ
Englarld

University Microfilms International

Than~ you and enlOy you ' s ubscnphon

th~ ~Iication
is available in
microfotm

73 MagaZine
Subscription Dept.
PO Box 931
Farmingdale. NY 11737

300 North Zeeb R oad
D e pt . P.R.
Ann Arbo r , M148106
U.S.A,

73 MagaZine does not keep subscrip
tion record s on the premises, there
fore call ing us only adds time and
doesn't solve the problem.

Please send a description of the
problem and your most recent ao
dress label to:

-----------

Subscrjption
Probli!m?

SAVE $100
KENWOOD 1R-9000

S~etWt

ffi VISA

AMATEUR
ElECTRONIC SUPPLY ®

4828 W. Fond du tac Avenue
Milwaukee. Wisconsin 53216

Phone: (414) 442·4200
Wisconsin WATS: 1-800-242-51 95

Nationwide WATS: 1-800-558·0411
AES Br;onch Stores in: Clearwater, FL •

Orlando, FL . Wickline, OH . Las Vegas, NV

KENWOOOD TR-9000
2m All -Mode Transceiver. 10 Of Iwoutput. FM/SSB &
CW, Microcomputer frequency selection in 100 Hz. 5
kHz or 10 kHz steps - 144.000 to 147,999 mhz. Digital
dual VFOs. live memories, scan with automatic stop
scan & free scan. Hand microphone with Uf'/DOWN
freq control, built·in noise blanker, RF gain, TX offset.
RIT, CWsidetone,HI/lO pe wer switch. 13,Bvdc@2.9A
6.S"w· 2Th' 9,4"d, 5.5Ibs.

Regular $499" . Closeout $399"
TR-9000 accessortes:
P5-20 4\?A power supply (Reg $7 7"') Sale $7Z-
BC-IITK·I Memory back-up supply 20""
BO-9 System base.. ........ •.••.•.•.•. 42"
SP-120 External spea ke r 4'..
MC·46 16 bunco TTf' · Uf'/DN microphone.. •. 49'"
Quantit y Umited. Send Chll(k Of Money Order. For
prompt shipment . Call TOLL FREE 1-800·558·0411 and
use MASTERCARD Of VISA; COD orders O. K. Allow $6.00
lor UPS ship pinKcha rges in the 48 Slates.

STRUX

WE'VE GONE NATIONAL

mc luQe " 50 po.la~e & handlmg V 27
Illono,. ' es. ,nc lude 5'1. '1> Slate la.

CORPORATION

= GISCGAN z:

100 EAST MONTAUK H IGHWAY

LI NDE NHUR ST. NEW YORK 11757

2e 148 W , M a, y Ann Rd., Anl 'OCh, IL 60002

Aulomll!c
TR·2400 8.nd Sun...,
lo r Kenw ooo TR-NOO stops and loc ~ . On bu s~ . or sla ps
aM ,. sum", ..hen Ca m", Orop• . Contra il"" t>v l<ey ,
lX>a' d. no . ...IIen • • 10 add In 01 al l s ea sily mSlde rig, .i,
. ,mp le connecl ,ons , no mod ,he . t ion. Doe s nol use
space pro. ,oed 10' Pl-
"'-ssem b led-S24 95 l(it-! ' ~95

TR·9QOO Memory Sci"""
tor Kenwood TR9000 scans 5 memory enaM els SlOP'
on busy and reSumeS ",nen c.'"er o,ops. uses . " $I lng
con ' , o l., No SWltc ne' t o adO Inst al l. easily ins ide r ig
see product ,e"e., Seo ' '5O ue 73 Magaltn.
I\nemb le d - 539 95

IC·280 81nd Se,nnlr_ $2lI.9s
IIl . mory Sc• .,..lf_U9.!iS bo'" to< $ 59 .90
• SClnne" d o not aHee t normal fog o pe ' a l,on
· D,~'ta l rea douts d ,splay scaMe<! f< equenc y
• All sca nne r••r. eas y to ,nstal l us-ng comple te aM M 

ta,led in ' la lloM n ,ns Uuct"m .
• Al l . can ~e," ASSE~BLED & TESTED {e,eepl kttl
• Sat lSlaCllM Gua'.nteed '

Send chec k or money otae r 10

Strux Corporation manufactures and
distributes Nat ional Radio, Inc. Corn
oonents: Chokes, inductors, coils, and
hardware. We also distribute fixed and
roller inductors, ccntectors. mil-spec
and designer knobs. For all your etec
tronic needs, con tact Strux Corpora
t ion , 100 East Montauk Highway,
lindenhurst, New York 11757.

K.eep you, Issues 01 73 M agaz ine together, handy
and prOl e<;te<:l IOhandsom e and d u'able l ib'ary Il les
m binder s. Both st yleSl>ound m red leathe' e1te wil h
the magaZine logo stamped m gold.
F i les; Each hie ho lds 12 issues, spmes . ,slb le

tor eas y ,ete,ence. $~.9!; each, 3 tm $17,00.
6 tm $30 00

Bmders . Each blnde, ho lds 12 ,s sues an d operiS
I lat 10' easy ' eadmg. $750 eac h, 3 10' $21 75,
6 l o r S42,00

(postage paid ,~ U5A Fmelgn m<:le's mClu<:le $2.50
pe,"eml
Please slale yea' s: 19n t o 1983
Sen d c heCk Or money m <:le' 10:
JESSE JONES BOX CORP
P,O, Bo ' 5120
Ph,ladelphia, PA 19 141
A llow 4 to 6 weel<s fa , de l i. e,y

PRESERVE
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RF MODULATORS

The VM-lOOO RF Moo ulalor IS lIl ~ '.1f'W Iype anQ
Qual,'Y 01 'hose lound ,n today••,deo tap" record", • . II
has eon'en'enl phOfl<J jaCkS 10' Video aM aud,o ,~pulS and
has a stand. rd "F" t ype conncc'", lo r Rf OUlp" , Power "
suppllw by an AC 10 DC pOwe, pac k w l"el> .. IflClu<leQ
Call NOW 10' more Inlo, mati on a ~d l a, quant ity d,scounlS

JJT DISTRIBUTING .... 25
1721 0 Yukon Av e ., Suile #1

Tor rance. cam. 90504

Call COO O r defs t o : (213) 5 15-6800

• CRYSTAL CO"'TROLLEO FOR STABILITY

• IC CIRCUI TRY FOR EXCElLE...T RELIABILITY
, EXTER ...AlLY SWITCHED FOR CHA......ElS 3 or 4
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Two-meter H.T. Amplifier Kil

... 459

APARTMENT BLUES?
Get on the all NOW!

with

HANDBOOK OF APARTMENT OPERATION
by Dan Fax, W2IQO.

Everyth ing you need to knaw about operating Irom these

rough spots, Over 150 tcct-uuec pages cover

every aspect 01 apartment /condo operation.

MONEYBACK GUARANTEE
only $B.95 +1 .00 p&h Check, MC, VISA Icerde-eate)

to Wessex Publishing Co. Dept. B9

POB 175 N. Chelmsford, MA.D1 863

1398 Edwards Ave.
Lakewood, OH 44107

(216)221 ·9500

1.5 watts In-2O out
COR BNG in-$0-239 out
small size: , ·3/16 ' x 3' x 4·112 "
Class C or AS l

ask about
our other
UHF & VHF
amplifier kits

QRO ENGINEERING

ROM-116
RTTYlewOperating System
Detailed brochure available on request.

• A Trademark of the Tandy Corp

VISA or MASTERCARD for
same day shipment

#
"'J~

----- .011II _1 , •• _

•

RTTV/CW *

For the TRS-BO

Take your favorite H.T. out
!!r.95~u~~ei!!fi!e!night.
dependable, lully 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 335A produces 35 watts
out with an input of 3 watt s, and 15 watts out with •
only 1 watt in. Compatible with IC-2AT, TR- 2400, ,.~ ~
Yaesu, Wilson & Tempo! Other 2 meter models are avail- ~~
able with outputs of 25W and 75W, in additi on to a 100W
ampli fier kit fo r 430MHZ. ..382
Communication Concepts Inc. (~~~~n ....._. ~~ lon. olm421l

Probably the most popular uni ts ever pro'
ocoee. these solidly built transceivers were
made to LAST II you can livewithoutgadgetry,
why replace your reliable time-tested rig
with a costly new model? Especially since
you can easily make your rece iver equal in
selectivity and ultimate rejection to any now
on the market With an INEXPENSIVE Fall
Tango Filter·Cascading Kit?

CONSIDER THESE FEATURES
• Easy installation ' 30 minute average
• No driiling , swi tching. alignmen t
• 16 pole fi ltering yields:

Fitter Shape Factor as high as 1.1 5.
Ultimate Rejection better than 100dB
Works wonders on SSB; Improves CW

• Provides msernon-ross compensation.
• Complete instructions, clear diagrams,
• Improves RX audio : no enect on TX.
• Fits all models of sertes . any letter.

TS520 Series: Order Kit # 520K . ,
TS820 senes: Order Kit # 820K , . . , . $70
FT-101Senesjrot ZD):Order Kit #4K .. , . $75

Prices include shipping to US & Canada
(elsewhere add $5 for Airmail)

All kit s inc lude genuine8·pole tcc-ouauty FT
Filter, Improved cascading/mini-amp circuit
board. all needed parts. cables, de tailed
instructions-nothing else to buy.

Inaddition to the above, FOll-Tango features
cascading kits for the FT-901 /2 ($65). FR·
101 ($55), Heathkit SB104A ($60} Also a
wid e line of SSb, CW, AM. and special filters
tor vaesu. Kenwood, Drake R4Cand 7·Une,
Heathk it, and Collins 75S·3B/C, All Fall '
Tango crystal filte rs are guaranleed for ONE
YEAR. Beware of cheap imitations: they are
rIO bargain' Go wilh the BEST-

GO FOX·TANGO

AUTHORIZED EUROPEAN AGENTS
Scandinavia: MICROTEC. Makedein 26.

3200 seooencro. NORWAY
Except Scandanavia: INGOIMPEX,

Pcsttacn 24 29, 0.8070, Ingolsladt , W,
GERMANY,

We welcome mail or phone orders
and accept paymen t by VISA.

MASTERCHARGE. M O , Check,
Cash, or C.O.D, (al your expense),

.... See L.sr 01 Aoven ,se($ on c age 130 73Magazine • April,1982 153



FT·207R BATTERY SAVER KIT
MODEL B8·1 $14,95

ENGINEERING CONSU LTING
P,O_ Box 3966 v 400

ANAHEIM, CALIFORNIA 92803

YAESUFT·207R OWNERS
AUTO SCAN MOOUl E AND BAnERY

SAVER KIT

15 minutes to m
stall : scan restarts
when carrie r drops
off ; busy switch
cont rols automatic
scan on -ott : In

clu des module and
instructions,

Model AS-1 , $25.00

i!!z
'"og
c..
'"~o
~ 0
~ 'No more dead baner ies due to memory back-

'" "':I: '30% less power drain when squelched
'Simple to inSl all: slep·by·step instructions
and pa rts inc luded

'4 mA memo,y backup reduced to 500 ~A.

-45 mA receive r drain reduced to 30 mA.
'Imp,oved audio tide llty and loudness

FINALLY•••
A SQUARE DEAL

ON YOUR
ELECTRONIC

SCRAP
.\J" " ,' "'"'"ko-,-,",,,n' 11", ',,/<', ,," -"'''''i'- ",,'
1m> "1<,,,1 ,," ,h,' ""I"" "("",, , '''0/'-''''11. AI/
m """"l!,,,,,,I ,,, ,,, '.' ""I" ,,,1,,,,/1,,"-li",'d ""d
""" '",,,-</ I'" "' ''~ ,,,,u,,, ro'''"" T" ~" " /o..k ,,/
'" ,,,.' 1,''1'",,1 , r.-/d"

J,( Jhl",l, ,';(1( ,,, $ 7I" " II.
( '"" "", /""" 2.it ,,, $ ,'; I~" Ih
J,(' F"'I'.'·" $:1 ,,, $ 20 I" " Ih
G,dd 1,1"",.1 ,m" $/:! r" $.50 I"" Ih

~'", I" , /1, ,- , "'I"' ''' '''''' ''. "',.( I" "''' ,,,,d.·, ,,,'rr',,','
rr" '" 1>..,. "r "", II '",FIf"

............................
:IICOMI:
.. BP-3 BATTERY ..
.. IMPROVEMENT ..
.. NOW • TRANSMIT ON ..
..L "s DEAO BATTERIES ....
..... • MOBILE CHARGE .....
.. • HIGHERPOWER ..

• GREATER RANGE.. ..
Send your BP-3 with*" $20 money order to: *

"""- J._ 1100 E. Colon ial Dr. *..... 'S Orlando, FL 32802

*" na Orders Add BOot Sales Tax *............................

...- 444

BUY DIRECT . These are just a lew 01our great
oilers which include Printers. Modems. Com
pUlers , Periphefals. Disc Drives , Software and
more. call TOLL FREE '·800-54:1·8124

We na ve thelowest cc:xn~
possible fUlly plUS
warran teed prices Wr ite tor your
and a lUll complement tree cata log

, U SA G,eot Rood
ot Radio Shack Software. llllielon. MA 01,(60

6 17 • 4&6 . 3193

QUALITY MICROWAVE SYSTEMS

" - - ~
,' ':,),\.>.,.,.iiw. \
C _ J

corer Computer 4K
$310
w/1 6K Ext. Basic
$459

"." -,~" ,

Model III 16K
$839
Model III 48K
2 disc 8. RS232C
$2100

AMP LETTE ~,
IA ~P ,n HR) " t . " A~ot.u r R' d j 0
publicatIon devoted '" ," des ign, <.nst , U' "
l i o n, ,,' operHioo "' A~at." r ~Itf l .n ., 0 newsletter t oa t coo '" e yO" ,"o ney on
your ned upl ille r {on' t 'u<tion p r oject.
a 0 ,"uceo "' PH I, -" i nf o, mU io n .

'" ~ ~P-l[TTER " p"b li,ned ,nd ~,ll.d Fi r< t
Cl" , every I h r e. WH <s '" t im.s/year).
t r " .rg,nia" ; n I 0 fiH depa rhenl< :, [dl lor', Cornu H. , < parts '" ,.11 ?
II l ot t e n ,,,

" -, ," ,"
"' I." h Top i" 0 Ti p , AM P-LET TE R TRA DER.
rv FeH " r . Ar!i, l. Sub'crl be , cah "• A~ P _ U T T[ R TPA OER '0< '" ~ o rd.

'" A~P-l£TTER bel l",,, U.t hom,b re wing

" ,"p can " fun, 'duotl""", ,,' h.lf.. ,o,tly " buying • tM"'HCi.l • .. p.
0 on~ yo" ,"""r iptioo " ," AMP_ltT H R

" 118.00/yo" '" ;;'""'l. Me n l l o n • 73"
M. g., l ne ,,' ".." 'ub.cr i be a t '" ,peel ,

'"' I 1m e co Ie "' Il'i.OOf year.

OON' T MI 'i s 0 SIN GLE I'iSUE M '"' ~ MP _ I [T If R

AMP_U TTER P I at 0 "
'" '0< '" ... IOjf ..or d
Homp,on,i l le , n 6n90

Send 11.00 ' 0< -
so",pl , ,opy . 0< II 'i , oo

", • f" 11 year o f ," AMP _l £ TH R. V"

$283.00

249,00
255.00

288.00
265.00
36.50

269,00

514.95 ••

REMOTE 40 CHANNEL C. B.
flemOl es M,e a me lal I,a me Speaker ,
pl aSl,C CU e , and cont( OI m le nol ,nc luded
S<> ld a. 'S

C.B. SPECIAL
(Repeat of a sell out)

CO NVERT THES E TO
10 METER FM

New Hy·Ga ,n 40 channe l p" n'M c"c u,1
t>oa'dS aUeml)ly ISQuelCn POt. ,olume
con l<O' a nd en aM el sw ,lcn nOI (nc l"d..dl
80a(d••oid as '" D,me n.,o n 6"X6'

C. B. BARGAI N
C B t:>oardS m lS",nO pa rIS 0' <la maged
Can tie us~d 10' s pare pa rts Buy s evera'"

$3.50 I'
O rde( ,nlo rm aloon Please add S4 00 10'
51H "0 UPS COD's accePled lor o 'de's
101a l(nO $'iO 00 or mo'e Flo" do reS'denl .
add ~ .'. S" ~$ la' '-', n ,m um o'<le , $t 5 oo
Fore ,gn o(d.... US lunds on ly add 20" , lor
S IH MASTER CARD and VISA accepled

Surplus Electronics Corp.
7294 NW 54th S1.
M iam i Fl33166 ...-69
PHjj 305·887·822B

1·9 PCI $7 .50 I'.
10-49 ~e $8.50 I'.
l .....n' le Quani lMS Iutl

AlDEN PC&3000
g-mater Transceiver

AlDEN PSG·300
Handheld Transceiver

KDK 2Q25A MK II wm mike
JANEL c se-s-a-o eter Preamp
BEARGAT 20·20 Scanner
KANTRON1GS FIELD DAY II

ccoereecer 360.00
All MFJ 12% all ust price
TEN·TEG Argosy Hf Transcelver 465.00
TEN·TEC Delt a HF Transceiver 736.00
TEN·TEG Omni G HF Transce iver 1040.00
New SANTEe 144z-rneter Handheld 297,00
New SANTEG 440 Handheld 327.00
AEA MORSEMATIC Keyer 167,00
KAN TRONICS

MINI COOEREADERSET
KANTRONICS MICRO-RTTY

RED HOT SPECIALS!!

Ben Franklin Electronics
11 5'/z N Main Hill sboro KS 67063

316·947·2269

r CoB. TO to METER KITS
AMERKA'S '1 SOURCE fOR

fM -SSB -AM

IN STOCK- Kits for most C B M odeb
NEW- 10-meter f M Di~crimin<lto r Board
- l it s rnosc PLL r ig '>. l<it- Assembled and
tested .
NEW AND USED- f M s, SSB converted
C.B s now in swell -from $90 .
lOW COST-Prices r<lnge from li D
ro $50,
ORDER IIY rHONE - (6 17) 771 -46 34
VISA &. MASTERCARD- <lccep ted
fREE CATALOG- wri te or '<III today!

AMEIKAN CRYSTAL SUPPLY COMPANY
P,O.IOX 638
WEST YARMOUTH, MA, 0161)
(6 17 ) 171 -4634

" ~
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.06 Bon A,re Ave _.
Temple r e r rece . F ill 31611

Pnom~ 1 813 9118 4213

QUADS TOWERS.
TOWERS QUADS

2, 3. 4 ELEMENT QUADS AND
ALSO THE " Special" 40. pre
tuned. w ith bamboo or fiber
glass spreaders. Our referenc es
are any amateur who owns a
Skylane. Priced at $121 .00 and
up. WARe frequencies easily
added. Enc lose SO¢ for detail s
and treati se on quads.

TOWERS.
Steel or Aluminum. Crank down
and till over, from $360, less
liberal discount. Dollar bill fo r
compl ete informat ion on both
towers/quads.

SKYLINE PRODUCTS
W4YM

CB TO TEN METER
CONVERSION KITS

KITS for AM -SSB-FM 40 Channel PLL
chassis conversions
DETAILED INSTRUCTIONS tor easy in,
stall ation with minimum time and equip
ment
BAND COVERAGE flexibility provides
up to 1 MHz coverage for most PLl
chassis.
PRICES Low cost prices range from

,$8.00 to $50.00
All kit s are in stock incl uding

several d ifferent FM kits.
FREE CATALOG Write or call today.

- " INDEPENDENT
CRYSTAL SUPPLY COMPANY

P.O. Box 183
Sandwich. Ma. 02563-0163

(617) 888-4302

~

16-Pole Equa ltztng
RF Processor
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ShErwood EnginEering nc.
1268 South Ogden SI.
Denver. Colo. 80210

(303) 722-2257

ljlipo'8ommunicatlons ®
Em phaSIS IS on Qualiry & Re~"tMIlty .,. 300

F,om offshO' e 011 "liS.
d.1I l,nu to hote ls
.nd eee..ya'd onSlll
tat,ons . .... ...' ole the
boo. Conslantly up
dll'd , our So' P-o.

lechn'call nlo , mel,on bOO. and CII.log IIlYes you all
't the IB C1S. Inexpens lYe d .s he! , leeds. le le m-

elry sollwa'e, . ,11 and mo,e . aecom
mended ,eadonll by NASA, The Office

01Co nsume' AUa"s .nd Qua lity com
panleshklt Roc kwell/Co llins Send
$795 10dBy' CALL ..... 309

:J ) 24, h,.. C.O.D. Hotlln.
, {30 5} 33 ,.7800

o SPACECOAsr-
RESeARCH CQRPOl'lAnON

Bo x 442- 0 . Alla mo nte Spgs. FL 3270

Satellite.TV!
FOR THE HOME
Sick of Network TV?
O U' 'iKII"e, lets you lIel
o"e , 75 c hi n nels 01 rete
"s,on d orectly lrom e.rth·
o'bltmg ce ete TV Htel
III.." H80 , Showllm• . su
per sl.l lonS , sports and
moYo'S world"" de ,

THE PROFESSIONAL.

TOUCH TONE
ENCODER

•••.....
......
,"",l . .

vs:.{~ An ultra high quality
encoder tor professk)nal

application. Absolute reliability and
function makes the difference. There'. a
Plpo encoder for every system and
application, Totally serviceable, ellsy to
operate and Install. Call or write for free
catalog and Information! (213) 852·1515
or P.O. Box 3435, Hollywood, CA 90028.
p..r ENTED . " TU

11nmple I. . ...
only ' 1.50

'"
OUIt 1ST" YEA. '

AMATEUR TELEVISION
MAGAZINE ~ '"

!'ubl,shf/d 12 " m'S Il« yH, Oy M,K. Srone WBOQCD
P.D 8cJx H. Lo_. /0.... 5225S 00I0e

SurlUI Surf,.,. Ai.mall Almlt ll
U.SJClnldl ." c...U.l All 011>0<

M• • leo FOtIl9n S. Amfi\c, f orllgn
'II year $ 10.00 S 13 00 S 20,00 5 23 00
, yaa, $2000 $26 00 S 40,00 S 46 00
2 y88' ' 38 00 " "00 S 76,00 5 90 00
3 yea' S !Ie ,CO S 1400 $ '16.00 $1301 00

A r V-SSTV·f ,," X-RTTV-&tell.,•• ·EME
M,cro..... . M ComPUI. ..

MODEL
S(llDDD
$349,95

"'UI s~IP Pi"9

MADE I ~."
o COvers 100 10 185 MHz in 1 kHz steps wnn thumb
wh eel dial . Accuracy 1 pari per 10 million at al l ire
quences " Internal FM adjustab lelrom 0 10 100 kHz
at a 1 kHz rale " Spurs and noise aneast en ee be
low carne' .. RF Dulpul aCluslable hom 5·500 mV at
50 ohms · Operales on 12 VdC@ 1/2 Amp " Avail·
able lor IrTlmediale 4ehvery . $349 95 plus shipping
• Add·on Accessories avall<lllle 10 extend treq
ra~ge. add wnne resolull()(l . VOICe and sub·aUCI[He
teees. AM. preciSion 120 dB cal,brated atteeuatcr
.. Call 101 Otlails · Dealers ",anlell w()I'k! wl(\e

VANGUARD LABS -",
1...23 Jemelca A..~ Holll l , NY11423

'""-:(212) ....2720

NOW FOR FT·208R • TR·2SOO

Mod.1K_ TR·2400:
- po.... red thru blll . ry plug

Model N-FT·208R
Mod. l T_ Simpl. mod 'or Tempo

, .

I . KI

,

Model V-FT·20rR.
- lils into b. lI...., c~rt....nt

'A unique bill..., elltlliNtor '
HA NOI·TEK RtigulI'Of ' Mows
cons" ", n.nd-ftIl(I lIpII"ltion
!,om . uto DC or bI.. supply
WIth no nie.a a ll'" .nd
WITHOUT RADIO MODiFICA·
TION' nus PPO In USA. CA
add $1.50 Sa... ta•

~ ""
HAHDI·TEK

P.O. lOX nos. LA PUENTE, CA t"..

•

o MOBILE WITH YQUR H.T.!
Model l_ Ie"'" 1C-2AlT. El r;:.
Model K·llor TA·2SOO
- s lides on bottom 0 1 red iD

W' STOC ' ' VE"Y "~O OF WI"li T,, ' " M..TE uR Nfl OS,
I Y IELO~ N DO"""

e~ YSTAI.S ,~n" CU r TO YOU~ OOOOE " .ROM " .011

"'" Q;lOoVERT OYER • 50 loIODELS l-'li ....0..,
....OSHl Nl'* 'O"H~R RIllS""r.. DOVeU
*..RUN,""._ s'''oo
_ _ <aRJl.. <.0'_ """"'-_"._...-..•• ,_.... __,OR''''''''''''''''

.,,, "'" '''''''' ' \1" >,\,,".......... ,.'.. ... - , '- ..,..."

_ ",,, ........0 .""e.." ..o"".... "'"
CUSHCAUT ..~o "U$ru~".. .... " :rs''''''.L.Ust~

......OOLlA. BHl>£~. COI'H~W ~LO. s'...... u:R...TE~
' ''\.OM..R. ~VE " ~I~G, TRIO T~..c. "'~'l..
1liO;CHI'R, "8ROI'L~ X ~OL. (;OOLO. wE lUR.
~V~R'''OY"~O OT,,'~S

Q'; l'. (:n 1" " ' I "'f.I U R Y(){

CERT I FI ED COMMUNICATIONS
Cf'O'o "fT'~CQIooy._._ , .. , " ........010 $O'UR

w, I~'~G OUR STORE TO YOU AT OV,A llI "'liSTS O'lR YE ..R
... """.. ""'......'._.,_ ""'•.-..<>00< ..
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83404 2 Olive Blvd , . P.O. Box 28211 • St . lOU IS , MQ 63132

ow..- YOUR - 0E4l

TRADE IN
TRADE YOUR EQUIPMENT ON

NEW or USED

/l
KENWOOD

/

/

TEN-TEC

v

FOR THE BEST DEAL ON:

CALL TOLL·FREE
1·800·325·3636

[II) SEE YOU AT DAYTON ~



(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOEN IX, ARIZONA 85015

elec t r0'U~-'i

Introducing
TVRO CIRCUIT BOARDS

Satellite Receiver Boards-Now in Stock
DUAL CONVERSION BOARD $25.00
This board provides conversion from the 3.7·4.2 band first to
900 MHz where gain and bandpa ss filter ing are provided and ,
second. to 70 MHz. The board contains both local oscillators,
one f ixed and the other variable, and the second mixer. Con
struct ion is greatly simpli fied by the use o f Hybrid rc amplifiers
for the gain stages.

SIX 47pF CHIP CAPACITORS
For use with dual convers ion board, $6.00

70 MHz IF BOARD $25.00
This circuit provides about 43dB gain with 50 ohm input and
output impedance. It is des igned to drive the HOWARDI
COLEMAN TYRO Demod ulator. The on-board band pass utter
can be tu ned for bandw idths between 20 and 35 MHz with a
passband ripple o f less than Va dB. Hybrid IC's are used for
the gain st ages.

DEMODULATOR BOARD $40.00
This cucctttekes the 70 MHz center frequency sate llite TV sig
nal s in the 10 to 200 millivolt range, detects them using a phase
locked loop, de-emphasizes and filter's the resu lt and amph
lies the result to produce standard NTSC video. Other outputs
include the audio eubcarrter. a DC vollage proport ional to the
st rength o f the 70 MHz signal, and AFC voltage centered at
about 2 volts DC.

SINGLE AUDIO $15.00
This ci rcuit recovers the aud io sig nals from the 6.8 MHz fre
quencv. The Miller 9051 coils are tuned to pass the 6.8 MHz
subcamer and the Miller 9052 coil tunes for recovery of
the audio.

DUAL AUDIO $25.00
Duplicate of the single audio but al so covers the 6.2 range.

DC CONTROL. $15.00
SEVEN .01 pF CHI P CAPACITORS
Forusewiththe 70MHz IF board ....•...•.•..... 57.00 SPECIAL SET OF FIVE BOARDS 51 00.00

INCLUDING DUAL AUDIO (2 single audio boards)

1900 to 2500 MHz MICROWAVE DOWNCONVERTER
MICROWAVE RECEIVER This rece iver is tunable ove r a range of 1900 to 2500 MHz approximately, and
is intended for amateur use. The local oscillator is voltage controlled, making the I.F. range approximate
Iy 54 to 88 MHz for standard TV set c hannels 2 thru 7.

P.C.BOARDwi thDATA 1t0 5 $15.00 6 t0 11 $13.00 12 t0 26 $11 .00 27 · up $9.00

P.C. Board with all parts for assembly 549.99 P.C. Board w ith all chip caps soldered on $30.00
P.C. Board with all parts for assembly P.C. Board assembled & tested $69.99

plus 2N6603 $69.99 P.C. Board assembled & tested wi l h 2N6603$79.99

HMR II OOWNCONVERTER with Power Supply, Antenna (Dish) & all Cables for installation. 160 Day Warranty.
t to s $150.00 6 10 11 $140.00 t z - up $125.00

VAGI DOWNCONVERTER wi th Power Supply, Antenna (Vagi) & all Cables for installation. 90 Day Warranty.
1105 $150.00 6to l l $140.00 tz-up $125.00

VAGI DOWNCONVERTER as above but Kit. (NO CABLES) With Box.
I t0 5 $125.00 6 10 11 $115.00 iz- uo $100.00

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) With PVC.
u os $125.00 6 to l l $115.00 t z -up $100.00

•• • • • • •• •• • •••• • • • • • • • • • • •• • • • • • • • •••••• • •••• • •••••• • • ••••••••• •• • • •••• • •• • • • • • ••• • • • • • ••• • • • • ••• • •• • • • • • ••• • ••• ••• • • • • •••• • • ••••••••• • • • •• • • •••• • • • • •••••••• •••• • • • • • • • • •••

SPECIAL NEW STOCK OF CARBIDE DRILL BITS-YOUR CHOICE $1.99

1.25mm 13/64 36 47 55 63
1.45mm 19 37 48 56 64
3.2mm 20 38 49 57 65
3.3mm 24 39 50 58 67
1/8 26 40 51 59 68
3/16 29 44 52 60 69
5/32 30 45 53 61
7/32 31 46 54 62
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Phone.

Start taking calls in curious places with the

new Cordless &,./revolutionary,
Special Purchase-The IlJcoi/oCordless Telephone!

We are pleased to announce the Escort Mark ]11 is now available
at special pricing. We bought the manufacturer's entire inventory••

and we are passing the savings on to you !

The Escort Mark III was originally designed to retail for 5199.95. Now, we
suggest a retail price ofS169.95to 5189.95. Or, you can move them

out at 5149.95. In any event, you'll like the profit margins.

QUANTITY

1-2 units
3-5 units
6-11 units

12-23 units

DEALER PRICE

69.75 each
64.50 each
62.50 each
60.75 each

GROSS PROFIT AT$/49.95

53%
57%
58%
59%

On all orders of 12 or more, we pay the freight! This is Jour epportunlty
to stock up for the Christmas buying season. These are Ideal gift

items, that will really move out!

ES CORT MARK III SPECIFICA TlONS

VHF DUPLEXERS
This ouprexer was made lo r RF Harris Mobile
Phones and Two Way Radios. These duplex
era can be used in any mobile phone or two
way radio system, along with having the ca
pabili ties to be modified for UHF use. The
physical d imensions are 3 3J5 ~ l ong, 4 215 ~

Wide, and 1 1 /1 0 ~ Deep. The appro ximate
wei ght is 18 oz./1Ib .2 oz.. PRICE $74.99

•

•

-

! .
,Cy

" \.:~ .... ::.=--,

-'- --..J

electr0'VCI
==;;;;;;;1

HOW WE CUT THE CORD.
The new Cordless Phone
works on a simple,
highly soph ist icated principle.
A small base station plugs into
your regular phone jack, and
an electrical wall outlet. The
base station then transmits
any in- or out-going call to the
handheld receiver, anywhere
up to 300 feet .Exactly As Shown

JToll Free Number
800-528-0180 ~GfI Z
(For ordeR only) CJ"· - \..:

• Operates as a regular telephone on touch-tone or
rotary dial systems

• Range up to XX) feet

• Ni-ead rechargeable batteries included
in telephone

• Charger built into ease transmitter
• Simple plug.in installat ion!

• High.performance antenna

• Full duplex, answer and dial out

• Full FCC approval
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"FILTERS"
Coll in s Mechani cal Fi lte r #526- 9724-010 Model F455Z32F
455KHz at 3.2KHz wide. 515 .00
-------- ---------------- ----------- -- ----------- ----------- ----------- --- -- ------- ---------

Atlas Cryst al Filters
5.52-2 .7/8 5. 52KH z/2 .7 KH z wide 8 pole
5.595-2. 7/ 8/ U 5. 595KHz/ 2.7KH z wide 8 pole upper s ideband
5. 595-. 500/4/CW 5. 595MHz/ .500KHz wide 4 pol e CW
5.595-2 .7/LS8 5.595MH z/2. 7KH z wide 8 pol e lower s i deband
5.595-2 .7/ USB 5.595MH z/ 2.7 KH z wide 8 po l e upper sideband
5.645-2 .7/8 5.645KH z/2 . 7KH z wide 8 pole
9.0SB/CW 9.0KH z/ 8 pole s ideband and CW

Your Choi ce
512 .99

-------- ---- ----------------------------------- -- ---------------------- --- -----------------

Kokusa i El ectri c Co . Mechani cal Filter #MF-455-ZL-21H
455KHz at Center Frequency of 453.5Kc Carrier Frequency of 455Kc 2.36Kc Bandwidt h

$15. 00
----------- ------- ------ -- ------------------------- ----- --- ---- ------------------------ ----

Crys tal Filter s
Nikko FX-07800C
TEW FEC-I03-2
Tyco/CO 001019880

Motorol a
PTl
PTl
CO

4884863BOI
5350C
5426C
AI 0300

7.811Hz
10. 693 5
1 0. 7f~z 2 pole 15KHz Bw. Mot orola #4BOB4396KOI
Thru #48D84396K05
11 .7MHz 2 pol e 15KHz Bandwidth
12MHz 2 pol e 15KHz Bandwidth
21 .4MHz 2 pol e 15KHz Bandwi dth
4511Kz 2 pole 15KHz Bandwi dt h (For Motorola
Communicat ions equipment )

10. 00
10.00

4.00
5. 00
5.00
5.00

5.00

-- ---------------------------- ---- ------------------------------- ------------- -------------

Cerami c Filters
Murata BFB4 55B 455KHz

CFM455E 455KHz +- 5. 5KHz
CFM4550 455KHz +- 7KHz
CFR455E 455KHz +- 5.5KHz
CFU455E 455KHz +- 1. 5KHz
CFU455G 455KHz +- 1KHz
CFW4550 455KHz +- 1KHz
CFW455H 455KHz +- 3KHz
SFB4550 455KHz
SFE IO.7 10.7MHz
SFGIO . 7MA 10 .7MHz

Cl evite TO-OIA 455KHz
TO-02A 455KHz

Nippon LF- B4 /CFU4551 455KHz +- 1KHz
LF- B6/CFU455H 455KHz +- 1KHz
LF ·CIB 455KHz

Tokin CF455A/BFU455K 455KHz +- 2KHz
Matsushira EFC-L4 55K 455KHz

ROTRON MUF FI N FANS Model '-lark 4/MU2AI
These fans are new factory boxed 11 5vac at 14wat t s SO/60cps . Impedance Protected -F
CFMis B8 at 50cps and 105 at 60cps.

$ 2.40
6.65
6.65
8. 00
2.90
2.90
2.90
4.35
2.40
2.67

10.00
5.00
5.00
5.80
5.80

10.00
4.80
7. 00

57 .99
---------------- ---- ---- ------- --------------------------------------------- -------------

SP ECTRA PHYS ICS INC. Model 088 HeNe Laser Tubes.
Power output 1. 6rnw . Beam Di a. .7 5nJn . Beam Oi r , 2. 7mr . 8Kv 5 ter-t t ng vo ltage
68K ohm Iwat t ba l las t 1000vdc +- IOOvdc 3.7ma . TUBES ARE NEW 559 .99
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"AMPLIFIERS"
AVANTEK LOWNOI SE AMPLIFIERS

Model s UTC2- 102M AP-20-T AL-45-0-1 AK-IOOOM
Frequency Range 30 to 200MC 200 to 400MC 450 to BOOMC 500 to 1000MC
Noi se Figure 1. 5dB 6.5dB 7dB 2.5dB
Voltage +1 5vdc +24vdc -6vdc @ +12vdc +12vdc @ -12vdc
Gain 29dB 30dB 30dB 25dB
Power Output IdS Gai n +7d Bm IdB Gain +20dBm IdS Gain -5dBm IdS Gain +8d Bm
Pri ce $49. 99 $49. 99 $49.99 $69 .99

Mini Ci rcuits Doubl e Bal anced Mixers

110del RAY- 3
Very High Level (+23d Bm LO ) 70KHz to 200MHz LO, RF,DC to 20DMHz IF
Convers i on Loss.dB One Oc tave From Band Edge 6Typ . /7.5Max . Total Range 6.5TYP. /8Max .
Isolation.dB Lower Band Edge To One Decade Hi9her (LO-RF/LO- IF) 55Typ . /45Min . Mid. Range
(LO- RF/LO- IF) 40TYP·/30Mi n. Upper Band Edge To One Octave Lower (LO-RF/LO- IF) 30Typ.1
25Min.
Price $24 . 99

Model TSI1-3
Standard Level (+7dBm LO) . 111Hz to 4DDfHz LO,RF,DC t o 400MHz IF
Conversion Loss,dB One Octa ve From Band Edge 5. 3TYP./7. 5I1ax . Total Ra nge 6.5Typ . /8.5I1a ,.
Isolati on,dB Lower Band Edge To One Decade Hi9her (LO-RF/LO- IF) 60Typ./50Min. Mid . Range
(LO- RF/LO- IF) 50Typ ./35Mi n. Upper Band Edge To One Octave Lower (LO-RF/LO- IF) 35TYP .1
25Min.
Price sII. 99

Hewlett Packard l i near Power Microwave RF Transistor HXTR540I /35831E

Co llector Base Brakedown Voltage at Ic=100ua 35vo lts min .
Collector Emi t t er Brakedown Vo l tage at Ic=500ua 30volts min .
Col lect or Cutoff Current at Vcb=15v lOQua max.
Forward Current Transfer Ratio at Vce=15v . lc=15ma 15min .40typ.125max
Transducer Power Gain at Vce=18v,Ice=6Oma,F=2GHz. 3dBmi n, 4dBtyp
Maximum Avai lable Gain at Vce=18v,Ic=6Oma ,F=lGHz/F=2GHz 14dB typ,8dB typ
Price $29. 99

Motorola RF Power Amplifier Modules

Model f\'jW612A f\'jW613A MHW71 0 MHW720
Frequency Range 146 t o 147MHz 150 to 17411Hz 400 t o 512fIH z 400 to 470l1Hz
Voltage 12. 5vdc 12.5vdc 12.5vdc 12.5vdc
Output Power 20waU s 30wat t s 13watts 20watts
Minimum Gain 20dB 20dB 19.4dB 21dB
Harmonics -30dB -3DdB 40dB 40dB
RF Input Power 400mw 500mw 250mw 250mw
Price $57.50 $59. 80 $57 .50 $69 .00

Toll Free Number

~CiJU electrOauCi800-528-0180
(For orders only)

73Magazine . April,1982 161



"TRANSISTORS"

WATK INS JOHNSON WJ -M62 3.7 to 4.2GHz Communication Band Double Ba lanced Mixer $100. 00

SSB Conversion Loss 4.9dB Typ . 6dB Max. fR 3.7 to 4.2GHz
5.5dB Typ . 6.5dB Max . fI DC to 1125MHz fL fR

fI B80MH z fL fR
SSB No ise Hqure fR 3.7 to 4.2GHz

4.9dB Typ . 6dB Max . f I 30 to 1125MHz fL fR
5.5dB Typ. 6.5dB Max. fI 880MHz fL fR

I-Port

30dB Min. 40dB Typ . fL 2.8 to 5.35GHz
25dB Min . 30dB Typ . fL 4.5 to 5.35GHz
20dB Min . 30dB Typ. fL 3.6 to 4.5GHz
15dB Min . 25dB Typ . fL 2.8 to 3.6GHz

Conversion Compress ion IdS Max . fR Level +2dBm
Flatness .2dB Peak to Peak Over any 40MHz Segment of fR=3.7 t o 4.2GHz
Thi rd Order Input Intercept +l ldBm fR I=4GH z fR2=4. 0IGHz Both at -5dBm fL=4. 5GHz
Group Time De lay . 5ns Typ. .75ns Max. fR3 .7 to 4.2GHz fL 3480MHz @+1 3dBm
VSWR L-Port 1.25:1 Typ. 2.0:1 fL 2.8 to 5.35GHz

R-Port 1.25:1 Typ . 2.0:1 fR 3.7 to 4.2GHz fL fR
1.4 :1 Typ. 2.0 :1 fR 3.7 to 4.2GHz fL fR
1.5 :1 Typ . 2.0:1 fI =IOOMHz
1.3 : 1 Typ . 2.0:1 fI=500MHz
1.8 :1 Typ. 2.5 :1 fI= 1125MHz

Isolat ion
fL at R
fL at I

Rf Transi storSGS/ATES RF Trans istors
Type . BFQ85
Collector Base V 20v
Collector Emitter V 15v
Emitter Base V 3v
Col lector Current 40ma
Power Diss ipation 200mw
HFE 40mi n. 20Omax .
FT 4GHZ min . 5GHz
No ise Fiqure IGHz 3dB Max.
Price SI .50

BFW92
25v
15v
2.5v
25ma
190mw
2Omi n. 150max.

max . 1.6GHz Typ.
500MHz 4dB Typ .
SI. 50

Motorol a
MRF901
25v
15v
3v
30ma
375mw
30m; n. 20Omax .
4. 5GH z t ypo
IGHz 2dB Typ .
S2 .00

2N6603
25v
15v
3v
30ma
400mw
30mi n. 20Omax .
2GHz min.
2GHz 2. 9dB Typ.
SIO .OO

National Semiconductor Var iable Vo ltage Regulator Sale ""111 1 1• • • • • • • • •

LM317K
1. 2 to 37 vdc
1. 5Amps
TO-3
$4.50

LM350K
1. 2 t o 33vdc
3Amps
TO- 3
S5 .75

LM723G/L
2 to 37vdc
15Oma.
TO- IOO/TO- 116
S1.00 S1.25

LM7805/06 / 0B/12 /15 / 18/ 24
5. 6. 8 , 12 . 15 , 18 .24vdc

lAmp
TO-220/TO-3
$1.17 $2 .00

P &B So lid State Relays Type ECT IDB72
5V DC Tu rn On 120VAC Contact 7Amps
20Amps on lO"xlO"x. 062" Alum. Heatsink with
Silicon Grease $5.00

*May Be Other Brand Equiva lent

Toll Free Number
800-528-0180
(For orders only)
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"MIXERS"
WAT KINS JOHNSON WJ-H6 Double Balanced Mixer
LO and RF 0. 2 to 300HHz IF DC to 300HHz $21.00
Convers i on l oss (SSB) 6.5dB Hax. I to 50HHz

8.5dB Hax. . 2 to 300MHz WITH DATA SHEET
Noi se Fi 9ure (SSB) same as above

8.5dB Hax. 50 to 300HHz
Convers ion Compress ion . 3d B Typ ,

NEC (NIPPON ELECTRI C CO . LTD. NE 57835/ 2SC21 50 Microwave Transi stor
NF Hi n F=2GHz dB 2.4 Typ. HAG F=2GHz dB 12 Typ. $5. 30

F=3GHz dB 3.4 Typ . F=3GHz dB 9 Typ .
F=4GHz dB 4.3 Typ. F=4GHz dB 6. 5 Typ.

Ft Ga i n Bandwidth Product at Vce=8v, Ic=I Oma. GHz 4 Min. 6 Typ .
Vcbo 25v Vceo 11v Vebo 3v Ie 5Oma. Pt . 250mw

UNELCD RF Power and Li near Ampl if ier Capad t ors

These are the famous capacitors used by al l the RF Power and l inear Ampl ifier manufacutures
and described in the Motoro la RF Data Book.
IOpf 22pf 30pf 40pf IOOpf 250pf I to lOpes . .6D< eac h
13pf 25pf 32pf 43pf 120pf 820pf II to 50pcs . . 50< each
14pf 27pf 33pf 62pf 180pf 51 t o 100pcs . .40< each
20pf 27. 5pf 34pf 80pf 200pf

NIPPON ELE CTRI C COHPANY TUNNEL DIODES 57.50MODEL IS2199 IS2200
Peak Pt. Current rna. Ip 9Jni n• 10Typ. 11max. 9mi n. IOTyp. llmax.
Vall ey Pt . Current rna . Iv I. 2Typ. 1. 5max . 1. 2Typ. 1. 5max.
Peak Pt. Vo ltage my. Vp 95Typ. 120max . 75Typ . 90max .
Projected Peak Pt . Vo ltage my . Vpp Vf= lp 480min . 550Typ . 630max . 440min . 520Typ . 600max.
Seri es Res . Ohms rS 2. 5Typ . 4max . 2Typ . 3max .
Terminal Cap . pf . Ct 1. lTyp . 2max. 5Typ. 8max .
Vall ey Pt. Voltage mv . VV 37 0Typ . 350Typ.

FAI RCHILD / DUHONT Oscill oscope Probes Hodel 4290B

Input Impedance 10 meg .• Input Capacity 6. 5 to 12pf . , Divi sion Rati on (Vol ts/ Div Fa ctor)
10: I, Cable Length 4Ft. • Frequency Range Over lOOMHz .
These Probes will work on all Tektron i x, Hewlett Packard , and other Oscil l oscopes .

PRICE $45.00

MOTOROLA RF DATA BOOK

l ist all Motorol a RF Trans is tors / RF Power Amp l if iers , Varactor Diodes and muc h much
more.
PRICE $7.50

Toll Free Number
~~ electr0'UCI800-528-0180

(For orders only)
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"SOCKETS AND CHIMNEYS"
EIMAC TUBE SOCKETS AND CH IMN EYS

SK110
SK406
SK416
SK500
SK506
SK600
SK602
SK606
SK607
SK610
SK620
SK620A

Socket
Ch imney
Chimney
Socket
Ch imney
Socket
Socket
Ch i mney
Socket
Soc ke t
Soc ke t
Socket

S POR SK626 Chimney S 7.70
35 .00 SK630 Socket 45 .00
22.00 SK636B Ch imney 26 .40

330 .00 SK640 Socket 27 .50
47.00 SK646 Chimney 55.00
39 .50 SK7 11A Socket 192. 50
56 .00 SK740 Socket 66.00
8.80 SK770 Socket 66 .00

43. 00 SK800A Soc ket 150. 00
44.00 SK806 Chimney 30.80
45 . 00 SK900 Socket 253.00
50 .50 SK906 Ch i mney 44.00

JOHNSON TUBE SOCKETS

124- 115- 2/ SK620A Socket
124-116/SK630A Socket

5 30 .00
40.00

124- 113 8ypass Cap .
122-0275-001 Socket
(For 4-250A ,4-400A ,3-400Z ,
3-500Z)

$ 10. 00

10. 00
2/$15.00

--------- ----------- --- --------------------------------------- --- ---------------------- ---

430pf
470pf
510pf
560pf
620pf
680pf
820pf
IOOOpf/ .OO luf*
1800pf/. 0018uf
2700pf/ .0027uf
IO ,OOOpf/ .Ol uf
12 ,OOOpf/ .012uf
15,OOOpf/ .015uf
18 ,OOOpft .018uf

CHIP CAPACITORS

. 8pf
Ipf
I.lpf
1.4pf
I. 5pf
1.8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7pf
5.6pf
6.8pf
8.2pf

PRICES : I to 10 
11 t o 50 
51 to 100 -

10pf
12pf
15pf
18pf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

. 99~

. 90¢

.80~

101 t o 1000
IDOl &UP

100pf*
llOpf
120pf
130pf
150pf
160pf
180pf
200pf
220pf*
240pf
270pf
300pf
330pf
360pf
390pf

.60¢ * IS A SPECIAL PR ICE: 10 for $7 .50

. 35~ 100 for 565. 00
1000 for $350. 00

------ ---- ---------- ------------------- ---_. ----- -------. ----- -- ------------- --------------
WATKINS JOHNSON WJ -V907 : Voltage Con t rolled Mi crowave Oscil la tor $110.00

Frequency range 3.6 to 4.26Hz , Power ouput . Min. l OdBm typical. BdBm Guarant eed.
Spurious out put suppression Harmonic (nfo) , mi n. 20dB typical, In-Band Non-Harmoni c, min.
60d8 t ypical, Res idual FM, pk t o pk, Max. 5KHz, pushi ng factor, Ma x. 8KHz/ V, Pulling figure
(1 .5: 1 VSWR) , Ma x. 60MHz, Tuni ng vol tage range +1 t o +15vol t s, Tuning current, Ma x. -O.lmA ,
modu l at ion sensi t i vity range, Ma x. 120 t o 30MHzjV. Input capacitance. Max . 100pf, Oscillator
Bias +15 +-0. 05 volts @ 55mA . Max.

Toll Free Number
800-528-0180
(For orders only)
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"TUBES"
TUBES PRICE TUB ES PRI CE TU BES PR ICE

2E26 $ 4.69 5721 $200.00 8462 $100.00
2K28 100. 00 5768 85.00 B505A 73 .50
3B28 5.00 5836 100. 00 8533W 92 . 00
3-500Z 102 .00 5837 100.00 8560A 55 .00
3- 1000ZlB164 300.00 5861/EC55 110.00 B560AS 57.00
3CX1000A/82B3 200.00 5876A 15 .00 B608 34 .00
3X2500A3 200.00 588 1/6L6 5.00 8624 67.20
4-65A/ 8165 45.00 5894/A 45 .00 B637 38 .00
4- 125A/402 1 58.00 5B94B 55 .00 8647 123. 00
4-250A/5022 68.00 6080 10.00 8737/5894B 55. 10
4-400A/B438 71.00 6083/AX9909 89 .00 8807 1000.00
4-400C/6775 80.00 6098/6AK6 14.00 B873 260 .00
4-1000A/8166 300.00 61I5/A 100.00 8874 260 .00
4CS250R 69 .00 6146 6.00 BB75 260 .00
4XI50A17034 30.00 6146A 6.50 8877 533 .00
4XI50017035 40.00 6146B/B298A 7.50 8908 12. 00
4XI50G 50 .00 6146W 14.00 B916 1500. 00
4X250B 30.00 6159 11.00 8930/X651Z 45 .00
4CX250B/7203 45.00 6161 70.00 8950 10.00
4CX250F17204 45 .00 6291 125. 00
4CX250FG/8621 55 .00 6293 20 .00 6BK4C 5.00
4CX250K/8245 100.00 6360 4.00 6005 4.00
4CX250RI7580W 69.00 6524 53 .00 6FW5 5.00
4CX300A 99.00 6550 7.00 6GE5 5.00
4CX350A/8321 100.00 6562/6794A 25 .00 6GJ5 5.00
4CX350FJ/8904 100. 00 6693 110.00 6HS5 5.00
4X500A 100. 00 6816 58 .00 6JB5/6HE5 5.00
4CX600J 300.00 6832 22 .00 6JB6A 5.00
4CXI OOOA/ BI 68 300 .00 6883/8032A/B552 7.00 6JM6 5.00
4CXI 500B/ 8660 300 .00 6884 46 .00 6J N6 5.00
4CX3000A/ BI69 300 .00 6897 110. 00 6JS6B 5.00
4CX5000A/ BI70 400. 00 6900 35 .00 6JT6A 5.00
4CXI OOOOO/ 8171 500 .00 6907 55 .00 6K06 5. 00
4CX I5000A/ 8281 700 . 00 6939 15. 00 6K66/ EL505 5. 50
4E 271A/5- 123A/B 40. 00 7094 75 .00 6KM6 5.00
4PR60A 100. 00 71 17 17 . 00 6KN6 5. 00
4PR60B/ B252 175. 00 72 11 60 .00 6LF6 6. 00
KT88 15. 00 7289/3CXIOOA5 34.00 6LQ6 6.00
OX362 35.00 7360 11.00 6LU8 5.00
OX41 5 35 .00 7377 67 .00 6LX6 5.00
572B/Tl60L 44 .00 7486 75 .00 6ME6 5.00
811 10.00 7650 250 .00 12JB6A 6.00
811A 13 .00 7843 58 .00 "WE ARE ALSO LOOKING FOR
812A 15.00 7B68 4.00 TUBES NEW/USEO ECr."
813 38.00 7984 12 .00
4624 100.00 8072 55.00 WE BUY SELL OR TRADE
4665 350.00 8121 50 .00
5551A 100.00 8122 85.00
5563A 77 . 00 8236 30.00
567 5 15.00 8295/ PU72 300.00

NOTI CE ALL PRICES AR E SUBJECT TO CHANGE WITHOUT NOTICE !! !!!!!!! !!!! !!!! ! !!!! !! !I ! ! ! ! ! ! !! !!

Toll Free Number
800-528-0180 ~~ electroJUCi
(For orders only)
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TEKTRONIXoscrLLOSCOPES
MODEL ~53 Portlble 50 MHz
OUIlT'Ice
MODEL ~53A Portlbll 60 MHz
DUl lTrace
MODEL .501 Portlbll 150 MHz
Dual r-ace
MODEL .501,1, Portlble 150 MHz
DualTri ce
MODEL. 55Portlble 50 MHz
Dua l Trace
MODEL ~ 75 Portlble 200 MHz
OUil l t rece
MODEL U 5A Porllble 250 MHz
DUl l t race
MODEL 75,. SIO'l gl Olcilloicope
w"h a 7A15A and a 7A15AN 11 Ampl,l,e,
and a 78 50 T,me Base
MODEL 57701 Storlge Curve Trl CIf
w'lh a177 adapte r

MODEL 57702 c urve T'lce,
Witha177 adapter
Tlkl ron" LibClrt Modll 3

PRICE

$1 200.00

$1400.00

51800.00

52000.00

S18OO.oo

$2UO.00

S2940,00

13500.00

$3233.00

S2796.00
$ 316.00

MODEl 5~~ 50 MHz Bench Scope
w,thaeA Dual Trace
MODEL 5013,1, 33MHz Bench seese
w"n aCADuatTrace
HEWLETT PACKARD OSCILLOSCOPES
MODEL 180,1, Mlin Frlme.
MODEL 180EMlln Frlme.
MODEL 1al AMl in F'l me.
MOOEl la2A Ml in F'lme.
MODEl la3A Ml in F,l me.
MODEL 180 SERIESPLUQ·INS
1801ADual Trace 50 MHI.
l80JAO,tfe,en!,al
l~A Quad Trace SO MHI
1807ADuarTrace50MHZ
1815ATORISampier wlln a 1816A DC to 4
GH,

1821A 'rrme Base& DelayGenerat or
1822A T,meBase & neu, Generator
183IAD"ectAccess600 MH, ·
1840A T,me Base & DetavGeeerator •
' 841ATime Base & Delaye eoe-etor'
· For 183A Only !!' !!!!'

$ 650.50

5 U5.SO
PRICE

$ 675.00
$ 750.00
51000.00
$ 900.00

$1000.00

S . 95.00
S 775.00
S 795.00
S 375.00

Sl 500.oo
5 49$.00
5 525.00
5 200.00
5 ~$O , OO

s 675.00

Sl ooo.00

5 7SO,00

51200.00

S12OO.00

S . 12.50

5 722.~

S 631.50
S 872.~

$ 722.SO
S 6l2.SO
SI66750

TELEaUIPMENT MODEL 083 osc-ncscope
Dual TracePonaute 50 MHZW,t" aV4 ana S2AP'ug·tn
DUMONTMOOEllll62 oseeeeccce
Duill Trace 65 MHz ponable,
THT RO NIX
MODEL RM S65DUll BllmOscillolCOpe

10 MHZ... ,Ina 3A6Du,),1Trace and a 3A72 Dual Trace SlI07.SO
MODE L 5019 Slorlgl Oscilloscope
aeoce SO MHZ .... 'lnaCADual Trace
MODEL 647A Oscilloscope
eeocn 100 MHz .... 'Ina 10A2Dual Trace

$ .37.SO anda l182A T,me Base

ORDERING INSTRUCTIONS
DEFECTIVE MATERIAL: All claims for defective material must be made with in s ixty (60) days after receipt 01
parce l. All c la im s must inc lude the defective material (for test ing purposes), our invoice number, and the date
of purchase. All returns must be packed proper ly or it w i ll void all warranties .

DELIVERY: Orders are norma lly sh ipped w ithin 48 hours after recei pt of customer's order. If a part has to be
backordered the customer is notified. Our normal shipping method is via First Cl ass Mail or UPS depending on
size and weight of the package. On test equipment it is by Air only, FOB shipping poin t.

FOREIGN ORDERS: Al l foreign orders must be prepaid with cashier 's check or money order made out in U.S.
Funds. We are sorry but C.O.D. is not avail able to foreign countries and Lett ers of Credi t are not an acceptable
form of payment either. Further information is available on reque st .

HOURS: Monday thru Saturday: 8:30 a.m. to 5:00 p.m.

INSURANCE: Please inc lude 25¢ for each add itiona l $100.00 over $100.00. Un ited Parce l only.

ORDER FORMS: New order forms are inc luded w ith each order for your convenience. Add it iona l forms are
avai lable on request.

POSTAGE: Minimum shipping and handling in the US, Canada, and MeXICOis $2.50 all o ther countnes is $5.DO.
On fore ig n orders include 20 % sh ipp ing and handling.

PREPAID ORDERS: Order must be accompanied by a check.

PRICES: Prices are SUbject to change w ithout notice.

RESTOCK CHARGE: If parts are returned to MHZ Electronics due to customer error, customer w ill be he ld
respons ible for all extra lees. w i ll be ch arged a 15% restocking fee, w ith the remainder in credit only. All returns
must have approval.

SALES TAX: Arizona must add 5% sales tax, unless a signed Arizona resa le tax card is cu rrently on fi le with
MHZ Electroni cs. All o rders pl aced by persons ou tside of Arizona, but delivered to persons in Ar izona are sub
ject to the 5% sales tax .

SHORTAGE OR DAMAGE: All claim s for shortages or damages must be made w ith in 5 days after receipt o f
parce l. Cl ai ms must inc lude our invo ice number and the date of purchase. Customers wh ich do not not ify us
w ithi n this t ime period w ill be held respo ns ib le for the entire order as we will consi der the order complete.

OU R 800 NUMBER IS STRICTLY FOR ORDERS ONLY
NO INFORMATION WILL BE GIV EN. 1·800·528·0180.

MODel 5.$ 30 MHz Bench Scope
"" InaCADual Trace
MODel 5.5A 30 MHz Bench Scope
.... 'InaCADual Trace

MODel 5<l17 ~ MHz Blnch SCOpl.
W,lha1A1Dual Trace
W,t" a l A2 Duar Trace
W,th a IA.Quad trace
W,lha l ASO,tlerenl,al
W'l na l A6 D,tlerenl,al
01 w,lh 1 0 1eachabove
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GENERAL ELECTRI C CO. GUNN DIODE MODEL Y·2167
Freq Gap (GHZ) 1210 18. Output (MIn.) l oomW, Duly ("!o)

CWoTyp. a.as (Vdc) 8,0, Type, o cer. (M Ade) 550. Max , Tttres .
(mAdc) HXlO. Max. Bias (Vdcj 10,0. 539.99

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX·9201S5
FreQ Cove rage 8 to 124GHz. Ou tput (MIn.) l 00mW, Bias
vouace IMa x,) 14vdc . a.as current (mAdC) Operal lng 550 Typ.
750 Max., Threshold 850 Tup . 10Cl0 Max , 539.99

VARI·L Co. rne. MODEL S5043 AM MODULATOR
FreQ RanQe 60 10 lSOMC. roseruco Lo ss 13dB Norm nal,
SIQ nal POfl lmp 500hms Nomrnal. SIQnal Port RF Power
.;. IOdBm Mal .. Mod ulallon POft BW DC to 1KHZ, Mod ulallon
Por t a.es lma Nominal- 524.99

FAIRCHILD VHF AN D UHF PRESCALER CHI PS

Gain Flat ness
Inpul Po.....er VdC

mA

AVAN TEK CASCADABLE
MODULAR AMP LIFIERS
Frequency Range
GaIn
NOIse FIQure
Po.....er OUlput

HEWLETT PACKARD ''''5712 MICROWAVE DtOD E
ThIS e-cce WIll rep lace the 1.480101, I N57 1!, 5082-2800.
5062·2835 ect . ThIS WIlt work li ke a champ In all those
00..... 1'1 Conver ter projects $1.50 01 101$1 0.00

MOTOROLA MHWl1 72R LOW DISTORTION
WIDE BAND AMPLIFIER MODULE.
Frequenc y Range: 40 to 300 MHz.. Po ....er GaIn 811 SOMHz
ie.sm-n. 10 17,4max " Ga,n s tetoess :!: 0.1 Typ , :!: 0,2
Max , dB., DC Supply VOllage - zavoc . RF Voltage Input
.;. 70dBmV PRICE $29.99

GENERAL ElECTRIC AA NICACS
ModeI1l4 1B905HD1 1·G l
Pack of 6 lor $5.00 o r 60 Cells. 10 Packs lor 545.00
These may be broken do.....n to indiVIdual cell s,

FREQUENCY SOURCES, INC MODEL M5-74X
MICROWA VE SIGNAL SOURCE
MS·74X: Mechan ica lly Tunable Frequency Range (MHz) 10630 to
11 230 (10,63 10 11 ,23GHz) MinImUm Oulpul Power (mW) 10, Ove ra ll
Mu lt iplier Rauo 108, Interna l Crys tal Osc i llator Frequency Range
(MHz) 984 to 104 0. MaX imum Input CurrenI (mA) 400.

The signal source are designed fo r applications where hIgh stabili ty
and low noise are of prime concern, these sources utilize tunoemen
la! transistor oscillators with high a coaxial cevrues. toncwed by
broadband stable step recovery diode mult ip liers. ThiS design
allows single screw mecnemcet adrustment 01 hequencv over stan 
dard communicallons bands, Broadband sampling cvcurts are used
to phas e loc k t he OSCIllator to a hIgh stabIlity reference whIch may
be el lhe. an intern al self·contalned c rystal OSClliaIOI . extemat
pllmary standa.d or VHF syntheSizer ThIS umque tec nmcce allows
fo. optImIzatIon 01bOth FM norse and long term stablhl y L'Sl Pnce
IS 51158.00 (THESE ARE NEW} Our Price-$289.

3.37

3.37

PRICE HEWLETT PACKARD
S a.50 MIXERS MODELS 10514A 105148

' .50 Frequency Range 2104Hz to SOOMC 2104Hz to
1~50 ""MC
15.50 InpuUOu tput Frequency L & R 200KHz to 200KHz to
12.30 ""MC ""MC

X DC 10 500MC DC 10 500MC
50.00 M,xer Conversion Loss tAl 7d B 7dB
15.40 ' B, OdB OdB

NOIse Performance (SSB ~ tAl 7dB 7dB
,B, OdB OdB
PRICE 549,99 PRICE $39,99

' .00

UTQ-51 1
5to 500 MHz
ieee
2.3dB 10 3dB
- 2dB to
- 3dB
tea
."
' 0
$75.00

Model UTQ-504
5to 500 MHz

"'B
l l dB
+ 17dB

tea
."
'00
$70.00 PRICEPRICE

350M C Prescaler d Ivide by 10111

350MC Prescarer d Ivide by 516
650M C PrescaterdIvide by 1011 1

650MC Presca ler dIvide by 51£
UHF Prescater 750M C D Type Flip Flop
lGHz Counter Divide by 4
(Regular price $75.(0)
High Speed Dua l S/4 Inpul NOINOR Ga te
Presellab le High Speed Decade/Bmary
Counter used wit h the l lC9OI91 or (he
95H90J91 Prescalee ca n d Ivide by 100.
(Slgnet lc s)
Th is chip is the same as a Molorola
MC402414324 Dua l TTL Volt age Conlrol
Mult lv ibralor.
Ttus chip is the same as a Motoro la
MC404414344 Pha se Frequency Detector.

95H90DC
95H91DC
11 C90DC
l1C91DC
llC060C
llC050C

l l C24DC

l1C01FC
82S90

llC44DC

ORDERING INSTRUCTIONS
TERMS: DOM ESTIC: Prepa id , C.O.D. or Credit Card

FOREIGN : Prepaid only, U.S. Funds- money order or cashier' s check only .

C.O.D,: Acceptable by telephone or mail. Payment from customer wil l be by cash, money order or cashier's
check. We are sorry but we cannot accept personal checks for C.O.D.'s.
CONFIRMING ORDE RS: We would prefer that confirm ing orders not be sent alter a telephone o rder has been
placed. If company poli cy necessitates a confirming order, please mark " CONFIRMING" bold ly on the order,
If problems or dupl icate sh ipments occur due to an order wh ich is not properly marked, customers will be
he ld responsible for an y charges inc urred, plus a 15 % restock charge on returned parts .

CREDIT CA RDS: We are now accepting Mastercard and Visa.
DATA SHEETS: When we have data sheets in stock on devices we do supp ly them with the order.

e1ectroruc"i

(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

Toll Free Number
800·528·0180
(For erders only)
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INTEGRATED CIRCUITS

Super Color S-1ooVideo Kit $129.95
Expandable fo 256 x 192 tlifjh resolution color
graphics, 6847 wrth all display modes computer
controlled Memory mapped, 1k RAM expand·
able to 6k. S-1OO bus 1802. 8080, 11085, Z60,
etc. Oealers: Send Illr el~ellen1 priein~'mll1lin

pm9ram.

Free 14 page brochure
01 complete Super Ell system.

Quest Super Basic V5. 0
A f\l'W en hanced ..rsion 01 Super Basic now
a~a i la ble. Ouest was lhe fir1;t company worldwode
10 sI1,p a tu ll size aasc for 1802 Systems A
complete funCl ion Super Basit by Rnn (;enller
,neludong floatong PO int capab,l,ty w<th scentoc
notat'on (numt>e, ranlle .. 17E"). 32 hit Infflller
",2 billion: multi om anavs.stT ing arrays. slrong
manipulation: casseue I/O: save and load, base.
data and macbre language programs, and over
75 Slalements. functions and ope ral ions
New Improved laste, vers ion ,nclud,nl . 
n~mber and essent<ally ~nlimil ed vari a 1M
Also, an e~duslve user expandable command
library
Senat and Parallel 1.,0 rcutmes Included
Suptr B.alic on Cassehe $55,00,

lor PC cards and a 50 pin connector slot lor the
Quest Super Expansion Board, Power supply and
sockets lor all Ie's are included plus a de1aIled
127 pg ioslrl.dion m.mual which now inckJdes
over 4() pgs. of software inlo, induding aseries 01
lessons to help get you started and a musk pro
gram and graphics target game Many schools
and universnies are using the Super Ell as a
course of sluiIy. OEM's use ~ !Of training and
" 0
Remember. lither computers only oller &lper Ett
features at additional cost or 001 at all , Compare
ee ere yo~ buy. Super Eh K~ 5106.95. High
address Gpllon 58.95, Low addrul opllon
59.lIS. CUstom &alllnet with drilled and labelled
p1exiglass front panel $24.lIS. All metal Ujlansion
cabil1e1. painted and s~k screened, wrth fOOI1l for
55-100 boards and power supply $57.00. MiCad
Ballery Memory SIIl'llr Mtt 56.!15. All krts and
options alsd completely assembled and tested
Quesldata , a software publication for 1802 c0m
puter users isavailable by subscriptionlor $12.00
per 12 issues, Single esoes $150 Issues 1-12
bound $16,50,

Moews Video Graphics $3.50, serres and MuSIC
$3.00. Chip 8 Intelllre1e, 55.50, Slarship 4Kcas
sette $14.95. h cil ing and challenqinq space
game. CIlmplele manual induded

Rockwell AIM 65 Computer
6502 bilsed s,ngle OOl ,d w~h lull ASClI l;eyOOl,d
aoo 20 column lhermal primer. 20 cbar alphanu·
meric d,splay ROM monitor: , fu lly e,oanda ble
$419.00. 4K version $449.00 4K Assembler
$35,00. BK Basic Ime,preler $65 00

Speclal small power supply 5V 2A 24V ,5A
assem. in frame $59 00. Molded plastic
enclosure to frt bolh AIM 65 aoo power supply
$52.50. AIM 65 I K on cahone! w~h power ~upoly,

swnch. luse. oo,d assem. $55900 4K$S79.00.
A65-'4l1-5OOD AIM 65i40 ",:16k RAMand monilGr
51295.00, RAM Boa rd Kit (1 6K, 51 95 ) (3:> K,
$215 1. V0640 V'deo Interface K~ 5119,00, A& T
$U 9,0II , CIlmplele AIM 65 on thin bne1case wiTh
power SUPflIy $518,00. SpecIal Package Price 4K
AIM, 8K Basic, powe r supply Clbil1e1 $629,00

AIM 65iKIMiSVWSUper E~ 44 pin e,pans>on
board , board w,ltl 3 conneclors $22.95

Super Expansion Board with Cassette Interlace $89 .95
This is truly an ilSlOunding valuerThis board res gram bugs quiddy.then loIkrw w~h single step, K
been designed to allow you to dedde how JOO JOO lIaYe the Super Expansion &oard and Supef
warrt ~ optioned, Tbe Super Expansion llo8rd Mollilor the mooilor isup and ruooing at the push
comel with 4K or low power RAM Iulty address· or a button,
able anywhere in 64K w~h bUtt-in memory pro- Other on board options indLH1e Parallellnpul and
1M and a cassette inlerfaal. Pro\'lSKlrlS have Outpul Ports wittllull tland&hake.They allow easy
boon made lor ai mrer opIlonson the same board connection of anASCII keyboard 10 fhe inpuf port,
and II fits neatly ,nto fhe hardwood rabmet AS 232 and 2fl ma CUrtenl Loop IIlr teletype or
alongside !Ill Super EW, The board ,J1l'JIJdf'S slots 01her deW:e ee on boord and rt you need more
!()( up to 6K of EPfIOM (2708. 2758, 2716 orTl memory there are lwlI 5·100 slofs for static RAM
2716) and IS tully sodteIed.EPRJM can be used or video boards. Also a 1KSupet Monilor version
for the mon~or and lirr,< BaSI(: or 01her purposes 2 with Wloo dri'lef IIlr lull capabiily display with
AlK Super ROM Monitor 519.95 is i'lailable as an Ttny Basic and a W1eo interrae:t board, Parallel
on boord option in 2700 EPROM which has been 110 Porta $9.85, RS 232 $.(.50. TTY 2fl ma IiF
preprogrammed WI!fl a progr31l k:tadeflednor and 51 .95, 8-1 00 $.(, 50. A50 pin connedor set with
error checking multi file cassene readiwrrte ribbon cable IS available at $18 .9S lor easy con
sottware. (reiocatlble cassetle lilejaootherexdu· nectIon between the Super EW and the Sllper
sive from Ouest. ~ ir1d\.o1es register save and Expansion lloaoll .
readout. b lock J11O'I8 cacability and video grac/1iCS PoweI' Su"1y Mh lor the complete system (see
drruer with bhnk'rIfl cursor Break poifllS can be MU~ i.Y(lh Power Supply below) .
used With the reg,ster Si'/ll mature l(I ,soIatti pro-

RCA Cosmac 1802
Super Elf Computer $106,95

The Super Ehisasmall sirIgle board computer lIlat
does many big thlogs, tt's an excellent computer
lor training and lor learning programming WI!fl its
machllll language and yet rt's easi~ upanded
with additlonal memory. Full Basle. ASCII
Keyboardl , vlllea mamer IIlIner1l1ion. eIl: .
FIOM monrtor; Slate and Mode diSjllays: Single
~tell : Optionai address displays: Power &lpply:
Audio Amplifier and Speal<er: f Ully socketed lor all
IC's: FUIdoo.mentahon.
The Super Eh includes a 110M IlXlnitor !or pro
gram loading, ed~ing and execution with SINGLE
STtP for jlnlQram debugging which is no1 in·
dOOed in othefs at the same price. With SINGLE
STtP yoo can see the microprocessor chip oper
ating wittl the IllIlque Ollllst address and datl tcs
displays belllre. during and after executing in
strlldions Also. CPU rrooe and instruction cyde
are decoded and displayed on 8 LED indicator>.
AA RCA 1861 video g,raplliea cIlip allows yoo to
connecT toyour own TV with an ineXpensiVe video
roodulator to do graphics and games. There is a
speaker IY$lem included lor wrrting you, own
music or uslng many music prllQrim s already
Wfitlen, The speaker ampliflJf may also be used to
drive relays lor oorrtml pu'?QSeS
A24~ HEX keybllard irldudes 16 HEX keys plus
load . resel, lUll , ...tt, In~. memory proIld.
monnor $fleet and single lIep Large, on board
displays provide outll'J\ and ()lJIiona1bigb and low
addrea There is a44 pinstandard oonnectllr slot

Ell II Adapter Kit $24 .95
Plugs intoElf ll prov!:lingSuper Eh44 and 50 pin
plus 5·100 bus e:o;pansion. (With Super E~·

pansion). High and low address displays. ~tate

and mode LEO 's optional $18.00.
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l80 Microcomputer
16 bit VO, 2 MHz r:Iock, 2K RAM, ROM Bread
board space, E~cel lent for control Bare Board
$28.50. full Krt 599.00. Monrtor $20.00. Power
SuwtY Krt $35.00. Tiny Basic $30.00.

Modem Kit $60 .00
State of fhe art, cno.. answer, No tuning neces
sary 103 compatible 300 ba ud . Ine>:llfnsiYe
accusnc coupler plans included . Bd only
$17.00. Article on June RadiOfJectronies.

60 Hz Crystal Time Base Kit $4,40
Conv8rts dignal dOCks lrom AC line frequen~ to
erysta llime base. Outstand ing ilCcura~,

Video Modulator Kit $9,95
Convert 111 set into a high Qualrty mooifor w!o
~f1eeling usage, com o. kil wi1ulI msme.

Multi-voll Computer Power Supply
8v 5 amp, ± 16v .5 amp, 5v 15 amp. - 5v
.5 amp. 12v ,5 amp, - 12voobon ",5~, '" 12v
are retJ' la!ed. BasicKrt 535 .95. K ~ w ~h chassis
and ailhardwa re $51.95. Add $5,00 shippin g. Krt
of hardwa re $16,00. Woodgra in ca~e $1 0.00.
S1.50 shipping

Type-N-Talk by Votrax
li!xl lo speech synthesller w~h unlimiled vocabu
lary, bui!1· in !exllo ~peecfl algorithm. 70 to 100
bits per second speech syn!tlesiltr, RS232C
interface $359.00. Speech IC $79.95.

180216K Dynamic RAM Kit $149.00
E:qlarIlable to 64K HOlen nJIresI1 w/cb::ks up to
4 MHz wino wiLl st<Iles. Md. 16K flAM $25.00.
S·100 4·d llf upanslnn $ !l.lIS
Super Monitor VI.I Soun:e Urtlng $15.00
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ELECTRONIC SYSTEMS KITS
App lt Pt.lph, ..1Mhl
SERIAL 110 INTERFACE 0 10 30.000 baud.
0,1. R" Input II output 1I'0m monrtor 0' basic. or
use Appleas inleiligenlterminal, Bd only (PIN 2)
51U 5, Kn (PIN ~l $51.25, Assembled (PiN
2C) $82.95.
PROTOTYPI NG BOARD lPiN 7007) $21 .95.
PARALLEL TRIAC OUTPUT BOARD 6 \fiaes ,
each can switch 110V. 6A loads, Bd onl~ (PIN
2101 $19.20. K~ (PiN 21QA) 5119,55,
OPTO-ISOLATEO INPUT BOARD Binputs. can
be driven from ITLIOlIic. 8d only (P..'N 120)
515.65. Kn (PiN 120AI $69.lIS.
Inllrlac, MIU;
SERIAL'PARALLEL INTERFACE Bidirl ctional.
Baud teres from 110 10 19. 2K, sw selectable
pol~r ity 01 inpot ann outpof mOM. 5 10 8 data
bits, 1or 2stopMs , ~rityodd or liven nr none.
all characters contain a start bit. +5 11 -12'1
required ,Bd only (PIN 101) $11 .95, Ki! (PiN
lOlA) $.(2.89.
RS-232iTTL INTERf ACE Bidirecl iona l. re
quires ±12V, Krt (PiN 23~) $9.115.
RS·232120mA INTERFACE Bid ir8ctional , 2
pass ive opt()-isolated C~c" ~s . Krt (PiN 7901A)
$14.95.

PROM Eruer
Will eraS8 25 PROMs in 15 minutes U~ ravio le1.

assembled. 25 PROM capacity $37.50 l Wi!tl
l imer 569.501. 6 PROM capaeily OSHA/UL ver
SKln $78.50 (wilh t,mer 5108.50).

Ni Cad 8allery Fixer/Charger Kit
Dpen~ stlorted cells fhat won 'l holdae!large and
ltlen charges them up. all in one kil Wilull parts
and instl\Jctions No PC board. $8.95

TEAMS: $5.00 min. order U.S . Funds, Calif. residents add 6% tax.
$10.00 min. VISA and MasterCard accepted , $1,00 Insurance oplional .
Sh ipping: Add 5%; orders under $25.00-10%.

Prices
sUbiect

10 cllan ge

,
FREE: Send lor your copy 01 our NEW 1982

QUEST CATALOG . Include 88~ stamp.
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MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

PARTS WAREHOUSERAMSEY
ELECTRONIC'S

.... 62 Inc.

$24 .95
$29.95
$29.95
$29.95

2575 Bai rd Rd.
Penf ie ld, NY 14526
716·586·3950

C all You , Pho n e O rde r in To d a y
TERMS: Salislaclion gua,anteed Or money
,elundecl. C,O.D, add $2,00, Minimum order
$6.00, Orde rs un""r$1000 ece sr so. Add 5 %
for postage. insu.ance, handling , Ove'seas
a dd 15'/• . N.Y, re s id e nts add 7% tax

..--....
CLOCK KITS __.
Your old I••ori le••rlt /'Ie ....g.' n, 0 •• , 7.000 Sold to O.f. .~
Be one of 1/'1. g.n9 .nd oullt. you.. locI. y'

Try your hand a t build,ng the fines t look;ng clock on the
ma rket Its sa tin firush anod ized a luminum case lo o k s great
anywhere . While six 4 " LED d igi ts provid e a h'ghly readable
d,spla y Th,s ,s a complete k ' t no e x tras needed, and II only
takes 1-2 hours to assemble Your choice 01 case COlors
si lver. gold , black (s pecrtv j
Clock k,l . 12/24 hour . DC-5
Clock w 't h 10 min ro t ,m e r , 12/2 4 hour . DC-l0
Alar m creek. 12 hour on ly . DC-8
12V DC car croc k. DC-?

F o r wired and tes ted clocks a dd $1000 to k it once
SPECIFY 12 OR 24 HOUR FOR MAT

Super Siituth
Asuper sens,t"e amph
he, .... h,cn w,11p,c k UP a
pon drop ai lS leetr Great
for mon,tOrlng baby's
,oom A. as gene.a l pu'
pose ampllt,e. Full 2 W
.ms oulput runs on 6 to
t5 volts uses 8-45 onm
speake r
Complete x,t 8"1-9

U .95

l td Slinky Kit
A g,eat altent ,on gltl ·
le r wn,c n a lternately
Hashes 2 lumbo LEOs
Use lor nam~ badges,
buttons , war n , n g
pan.. I'ghts , anything'
Runs on 3 10 15 voilS

Com plf>le x,l, 8L- I
$295

V''''o " "","I..... K"
Con..,,, an , TV '0 ,,0'0 "'M"O' So p",
" .,,,. ' uooo,. o,e, en 4 6 AUM on 1_
, ~v oce.p", ,,, ".oo"Q~" S. " uo" Oo
'"0"""." Go",p"" ' " vD_, $1.• '

We now ha ve available a bunch of goodies too
good to bypass Items are limited so orde r today

cso.r
RUM On 3-12 \fdC I ....all ou' I KHZ oood fo. CpO
Ala, m AUfl 'fl Osc,' lalo' Com p'ete " t $2,95

Color Organ

See mUSIC come
alive' 3 d,lleren!
lig h TS I llC" e r ""t h
mus tC One Io gh!
eaCh for, h 'gh,
m id -range and
to ....s Eac h in d i
Vid u all y adJust ·
ab le and drIves up
to 300 W ru ns o n
11 0 VAC

Complete k' l,
ML· l
$8,95$,.95

" ,95
f M J K , ~

FM 3 W"M a M TeslM

FM
MINI
MIKE
A .uper ~ '9h perla,m an c" FM ",,"e
Ie.. mo' . k," l 'an,m.l. a s!'~'e

. ,gnal u p 10 300 va"" w,lh e.cep
Ioon. ' aud lp Qu" lfy oy ""' anS 01 ,1.
Ouo ll ,n e 'eel,el mi'" Kit Inc lud es
Case m,'. on -oll ' ''' ''ch an tenna
batte ry and su pe r ,n'''uchons Tn.,
.. tn e l lnest u nol "."able

H.,., ••" p.. 'oo. ,ng 'uggeo .no acou,.,. ' '''0 etoO " ".eli ". , n. p ". "."Id .nd
,",, '" CIOC > mo,,"'e~1 " com O'",",••" ..~ol"d .0" ont, '0'""' J ""0' .n~ ?
, ,, ,'cM. ,•••••00ul '5 m,nule,' O,' PIa , ., N,~ hl ~,~pn ", '" ''' ' Om.'.e b"o",n" ,
co~',o' pMI"". " ... ,,'e, ,ou of . h.gh'. re.<I. O I~ d" O'., O' V 0' n'Q"' Com.. ,n,
' '' '0 M,.n .""..,. 0 "um,nom c.,. " O.en con .....".,nM 5 O'''. " nr~",' u"ng 2 "OeO
100' CM.co 0' ' '''' ' Ola" 0' gOlo c.,. "oee ,'"
DC·J • " 12 bou' 'o ,m., 522 t~

DC·J ",,"" .n~ ",,'" 52g t~

Ca r Clock
Th. UN· lOT. only 5 .of<l., connectiOn.

Tone Decoder ,if-
A co mp le!e fane deco.-y
de' on a .,ng le PC
boa,d Feafu 'es 400-
5000 Hl ad lus fab fe
range >o a 201u ," pol. _Oflag" r" g u
la flon , 567 rc Use ful fo r touch ·
tone bu rst "etechon FSK etc
Can a lso tie used as ~ s table tone
e nCO de r Run s on 5 to 12 ' Oil S
Complele Xlt TO· 1 $5.95

Whi.per Light Kit

An in te re s tin g kll , smal l m ike
p ,C ks up sounds a nd c o nverts
lhem 10 light The loud e r the
sound the bnqbrer the Ir g hl
In c ludes mike , con trols up to
300 W. ru ns On 110 VAC

Comptete kit. WL-l
S6.95S·l95FM-2 1< ,1

FM Wtr.'e.. Mlk. Kit

Tran.m'ls up 10 300 ' 10
any FM tlroadcasl 'a 
(1'0, uses any fype o f
m'ke Runs on 3 10 9V Type FM-2
lia s added sen. ,love m,ke p,eamp
sfage
FM-l k,! 13,95

PARTS PARADE

Uni, e... 1Tlm.r KII

Pro.,des me Oas,c parts ana PC
t>oa ro 'eou"eo 10 pro.,oe a sou'ce
01 p'ec,s,on liming aM pulSe
ge ne.allon uses 555 timer fC and
Includes. ran ge of P• •,. lor mo. 1
f,m,ng neefls

Ma d Bla s t e r Kil

.", ..."".....
" .

Undltr Onn C•• Cloc k
" , . """ . 0 1<>< ' " • "" v"'u'0 ....'" " .. ""0,"'
• ,umbo om , m s '''0" ,« oro<, ,"''''' , .."
, * ,,. '_ up d",,,.. '''0'' ~ , ," '0"'''0" '"'
,,,"", '0" '"'""0' 0"100"" ,' ~m" "',.-"'eo",
" ," , " 0" 0" .'0 , m","'" ", ,, '.,..
oc " ,""." * to mto "'"," " ." .. >,.,
0 '" '",mm. ' " ,p"" .. ..

AGd " 0 00 "" ,od ,,,,

• <omo·...'. ",,, ' 0"'","", ".n" "0"' ""'0 " 'm,n,.- , ... ~"" """"'" A" 'Se" ,.."",. , '"" ' .
, ., '0",""om. " o~p"'o ,••m.o" "",, f," ".., .re "00'0;" ",""', " AL ,on""''"'' ,,"<.n"O","
' .... , '" '>;00 ' ,,,~ ,I., " ,,,"'.",,, ."" '","0. '" ,on",,' ot ,, """ p'"'' '' '0''"' ''0' '"" "''''''
' ' ' ' "'' 'M '"".. .. .., " " " .~e" . '''' p.".,., ' ' '00'' " '"P", "064 ," ,, " ' hOt " '. ",0" ~ "
","",,,,, """" . ' "" 'O~" " ... ,OP" O'" ., , ",, ", ", ."" "'''' ' 100' "".",.. on 00'" ' ",",,"". we" " '"",,,,"p,,,. 00''''''""'' ''''''
., . " . ..,,,,,, ,, «'0 ' " "0" ""'00 '.,. ~ .. . " "n,,,
l' ~... Cm ' O',on
Oo~" S "OO"
•, "00,,"'''' . ,'

C.' . n<l.r AI.rm CI"" x
The c loex tnal's gOI ,t a" 6- 5 ' LEOs
12 --74 liour, snooze 74 nou' alarm 4
yea r c"' ~nda r batl e,y bac , up and
'ot, mo'e Tne su pe r 7001 Ch,p 's
used S,ze 5,4< 2 ,neMs Compl~'e

k't. leSS CaSe Inot .vOlI .hl€!
DC·9 $3495

Siren Kit
Produ ces up .... ard a n<! downwa rd
.... a il characle rost ,c of a pohce
. oren 5 W pe a k a"dlOO"lp"l ru n.
on 3·15 vo lts use s 3·45 o hm
s pea ker
Complete k" , SM-3 $2,95

60 Hz TI.... B...
R.n, "n,." 'OC ,,,~ ,"""or ,, ' '''' ' ,",,,_,,, ,,,,,,.,, '8,' " " ..

' "" '" ....54 __ 95M6 ·1 M

Pro<! uc . s LOUD ea r .ha ne"ng a na
art. nl,on gelling ,"e n I,V souM
Can su pp ly up fo '5 .... alts 01
oMo"ous auolo Runs on 6-- 15 VOC

$595UT·5 Kol

$59,95
$44.95

.--~.
11" • , ".-6 00 MHz

P R ESCA LE R

Extend the range of your
couote- to 600 M HZ Works
w it h all counters Less than
t50 rnv sensmvny spec ify
10 or - 10 0

W ifed, tes teo. PS- 18
K;t. PS-18

$29,95
$39 ,95

30 Wall 2 mtr PWR AMP

S imple Class C power a mp fe at u re s 8 t imes powe r gain 1 W in

lor 8 out. 2 W in for 15 out. 4W 'n for 30 out Ma x output o f 35 W ,
.ncreo.oie va lue. complele wilh all paris , le s s c a se and T·R relay
PA-l, 30 W p wr a mp kit $ 22.95
T R- l , RF sensed T-R relay k,1 6.95

pp.... Supply KII
Comp le'e ' ''pi e regul.'ed power
sUPP'v prov,des va"able 6 10 16,oils at
200 ma an<! -Sat 1Amp E.ce l'ent 'oa ~

regulal lon gOO<l 1111."og an d .mall
",e Le.. "ansforme,s reQutres6 3 V
'. t A .nd 24 VCT
Comp le fe k, t. pS·3LT 16,95

AudiO
P<e sc a le r
Ma ke h,g h resoiunon auc.c
m easu rm ents creat for mus,cal
,nstru me nt tu n,ng Pl tones , etc
Multip lies aud 'O UP In freq "ency
selectable ~ 1 0 or ~ 1 00. gIVes ,01
HZ reso lut Ion w,fh 1 sec gate
l ime' Hig h senSlllv'ly of 2S my , 1
meg ,n p ul l an d b u ,Il-;n 1ollerong
gtves greaf perfo rmance Runs
o n 9V battery, a ll C MOS
PS ·2 x,t
P S-2 wore d

RF actua ted relay senses RF
( 1W) and c lo s e s DPDT ,elay

Fo r RF sensed T-R re lay
T R- l Kit $ 6. 9 5

MRF·238 Ir ans ,sto r as used
8-lOdb gaon ISO mh'

$'-50
55.00
$5 00

P'$K n u ..,c
0 ' to .. , ," ,.,," 00
, ,"" "" ',00 I- - - -'- - - - - - - - - - - '-- r " ;;;;;. ;;;;;;,,,,- - - - - - -'- -I00' ,"v ><, 5> 00

'OO oF ><, 51 00
"" ''- '"" .' 00

Cry.t. ,.
a579545 MHZ
1000000 MHZ
5 24MOO MHZ

ce,am;c IF Filte rs
M,n, Ceram iC hlle , s 1 xH,.
S,W, 455 kH. $ 1.5() ea

$1.50

Sohd S,.,. B Oil...

,m." Ouzze' 4 ',0 H , 66 08 'ouM
Ou'pu' on 5· '2 ,<Ie" ' o·)() mA TTL
com " ' O l~ ' I !O

$1.00
31 $LOG

A_U" '''U''
" """01,'"
H'OO u' ,"v~ .o'., ' 110
'>00" ' XN " ,., , ..
,"'"' ,"v•. ,., .'" 00'"u' ' $V p,"" , ", " 00

OC ·OC Co. ,.fl.,
' 5 .00 ,"pul 0''''' ·9 ,~c ,,, 30",.
· 9 ,<Ie o'ooJ uces' ' 5","c (0" 35",. 51.2S

25~ 20 T"," T"", Pot $' ,00
' k 20 Tu," T"m Pot I ,so

.,;. , , oli... S......,
App,o. ~ ,' O,. m Round
r,po '0' ,"~ , (>l. m,>. " <
J '0' n oo

Slug Tuned Colli
Sma" ~.-' 1 6" He. Slugs lu'ned co,1
3 1urns 10 for $1 .00

C'-' PACITORS

...
, .. L _ _ ..;;;;:;;:;-_ "---+ ._ _ ---j
I ,SO r" .II 35

TTL

FERRITE eEAOS

6 P,n
14 P,n
16 P,n
24 P,n
26 Pon
'0 P'n

74S00
1447
7475

"'"74196

"','h'"'0'M .~. 10"1,00
• "",. a,,"" .... d. ,," 00

" ,00,.,.,.

LIN EAR

CMOS

- ""
I 5 1 ,~

50 u"u_u"
, 0"",,0 '00 "

59.00 f-"'-;;;;;;;;;-;;;;-;;;;;--! 1 5 u F 25V 3/$ 1.00
$2 .00 1,8 u F 25V 3/$1,00
51.35 .22 uF 25V 31$ 1.00
$1,75

IC SPECIALS

READOUTS
, ~o "• • cc
,~o ""--"0'''c'
"'A~ ",M'''''' ,","c '
MO'", " "C'

"'".••
'""..,
••.'" ,
"5!
'"00...
"'''

00 11."...
."."
0\ "
' \'!

••

llC90
101 16
72081-- - - - - - - --1 72071<
72 t6 0
71 07C
5314
5~75A8jG

'00'

¥O_''''"0'0'0'. " V2209 30 PF "Om ,~.1 c.o 2Q.!IO p, . Tun. b'. ,.n9. 
$O_~ O'1I1',lJll

l . lll - you r cno lce, pleult w..c ,l~

M,nl Reo, Jomt>o Red Hogn fn,.", s<ly Red, II lum,na'Of Red 8/$'
M,n, ~ ello .... Jumt>o Ye llo.... , Jumoo G,een &IS!

"" . r'"0' " .'" " p. "n, "",,0<,""" "0" 0.""" "" CAooo• • le,m 000 <'00",,' 11,00 " 000 <>00,." 0>,110

61·FET LF 137~ I . Ooreal p,n fo' p,n 741 com pal,o'e , tlul 500,000 MEG
,npu' l , supe r low 50 p. ,npul Curren! 10 .... power d, a'n
50 lor Onl1 $9,00 10 '0' $2.00

$1.25

$1.00
$1 .. 00
1125
$1.25

$ .5 0 ea.
$ 1.00 ea.

7915

1812
7a ' 5
-sos
79' 2

Mini TO·92 l1<t.f Sinx.
The,m, IIoy 9""" 5'" $1,00
To·120 H••, S,n.. ~ r... $1,00

Regul.lo..,18MG $1,25
19MG $12S
723 $.5 0
309K SU S

o cto ts ota to rs - 4 N2 8 type
Optc Refle c t o rs - Pho to diode + LED

Mol• • Pin. co.~'''''''''_. ,,,-v",,,,,,,, ,n""9"'or7 ",-rl"", 10.,., ..""•••".. "" n I,gn' 1">0 ""..., '0
"" , . 0<" _ . ... ZO"rIpo 'or $',00 0'0' J ""'0 J ' " $' ,00

7805 $1,00

S"rln~ Tubing Nub.
"" <" p' .cu' pC., 01 , n"n' . ". 1" • •

"'"n'to '." G,••, '0' .p'.o.. $Oil ',OO

Min i RG·17. COa<
10 ft. 'or $1,00

S p, n 'ypo 90'd eonlAC" '0'
mA·1003 c.' Clo« "'od~l.
P"C. ,' 5 ••

, Voll ..""'v Cl'!>O
~.co q"a1 ,', cl,p, 5 'or 5'-00
"'" Ruoo., O,omm. " 10 I... $1 00

C_to.._,<1, t ..

Con ConneCTor
cness.s mo un t

BNC 1ype $1 .00

Crylt. t Microphone
Small 1" <ltam. ler ',." In,c,
c' Y". 1m,ke ca rl" dge $,75

Min i· Brid g e 50V
1 AM P

2 for $1.00

25 AM P
tcov Bridge
$1 .50 each

Diode.
5 I V Zener 201$1 .00
tN9'4 Type 501$1.00
t KV 2Amp 81$1,00
too v tAmp 15/$1,00

TRANSISTORS
,.,om.~... c·r ",., 00
, ..,.".p~p c·' ....t' ...
'M"'" p~o c· , '1'"' 00
,~" 'o ~.~ c·, '''", ,00
,~••,' '" c·, 0--" ,00

"""'" ' ... c·' '''1' ,00,"""" c·, 0"' ,00,..J'''~''' s ,'~ "" 11.0.
, .., ". UM' "'....00
.o~.. 1.' __ ""' ,00
00 ,,,,,,p"'" "" 00

" '0"'...... ' ,110...~ """ ',.. '.A """2.1'.... ,.". ' ... ,.p ....UIlO
,..,.,.. 1-00

,.._u'" "'''00
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SPECIAL $29,95

"" HAGt
P"'NASOl'<IC

'""'"1E"'PO
lELf > "' _

r """..,'"
WE EXPORT

••••••••••

OUR PRICE '159.95

-R F ATT S w itch . 110...... 20 d B
inpu t li lln. 1.n. n u.t io n .

·T OrM Control . lIo .......d justment
of .ud ia frequ.n cy '"pOn...
to m inimize . ffect at
in t e rf erence .

-N B Switch no ise b'-nker .
min im ize l effec t o f illn ition
. n d Other pu lse· t y pe
in t e rf erenc e .

·AF Gain Control . 11a ......
adjustment of opeake r o ut
pu t vo lu m e.

-S pelIk.,
-R ECOR D Jack p ermi tl u se a t

t e p . r eco rder t o reec rc
lilln .11 boIinll r . c. ive d.

·PHO N ES Jack .110.....u. of
h M d p hon es fa , pr iv. t e
h1ten in ll-

ORAliE

''0
HUSTLER
HV-GA"'"
co-
... ",,,,TFI()r<!CS

IIE"'WOOD

MIRAGE B-1OS Two Metor Amplifier
Fe..nnes 10..... In-60W out or 2 we us
In ~o w ens output 10' Hano.e-t an.es
Bulll ·,1l ReceIve Preamp, Adj ustable
De lay 10' SSB Automa tic In lemal 0'
Exlerna l Relay Swilch,ng. Freq uency
Range 144 10 148 MHz .....orcs 10' sse
CW or FM Modes nece.ve P'eamp
P'o v,de s lOdt> GaIn Mill 5 Y EA R
WARRA NT Y

Amateur Radio

2 Meter Avanti Mobile Antenna

·NAV $179 95

· Po _ r Switch
·" S " Mete' ind ic.""• • It. _gth

o f re ceived signal$.
·Digital Display indicun

f , -.q ua n cy of r eao ived s i"".1.
-Mod. Switch selects op«u

i"1I mod..: AM (w idel lor
broedto.rd AM r e ception such
n f ro m AM brOedC81t bend.
A M ("e,ro w l f o r AM voice
r ecep t i o n , with f1'\IIx imum
re je c t ion o f inte rfe ring signa ls
U SB f or sse (USB) r eception
L SB/ CW for sse ( L SB ) or
e W , ecep tion,

-Band sw it ch _ I"e ts fr equency
band i n MHl. trom 0 t o 2 9 in
1 MH.t steps..

-Mf, in Tuning Knob U. to . le ct
freq....ncy ....it hin MCh b.nd.

AV.vvT I
BASH ElQCH<.S
Bf.AACA '
ElE J\lCHE A
C #ol.l BOOll
CUSHCIU~T

OA.....A
Of JIl TAOO<

Mounts on glass - no flC>es' RflCe'''''' ar'l<l •
tran sm ll S ""0U9" gla ss SuPer"'" 11«'010' 
mane... $I.lpe<oor 'aeh. t"'" I"'" ()mn,.Do<eo;- ~
ton,ll patt...." Mo:.o.onlong on 1I'a"" <S _~ ana Z
etleocl'.... usong '- 0u0-8ontl mehlO ......" ...

"", '01>_ QUOCl< "'.... "'ay * iCh '''9Qe<l Q"
dlIratlolrty No fIOIeS ID ",.. , no "'""7>eI 10
scfarcn~.no~ t ..nonly ............. z
10 1I't$l"- , '*""OUI DIls "to IJfOlJ"w:l~ re " n
QUoI'e<I Eoectnc.1l 01)1 '011' ..-... ..- _ en
0Ul oA ""1'lI1D~ 0 9 or corrtldor9 •
~..~~

~
>-

----------------~Call for Discount Prices.

16 Channels 30·54 MHz. 140·180
MHz. 4 10-5 14 MHz DIgItal Clock
Dale D,splay 110 V AC 0' 12·
16 V DC
Seek Rale Fasl ' OchI Se<:

S loo.<. Soch I sec
Brogh1 G,een 9 o.g.l F,l!QUt'ncy Des
p lay E., An tenn a Jack Elt
Speaker Jack Large Top Mounhng
61ackel Scan Rate Fasl8ch/sec

Slow ecn.sec
Scan Delay TIme Variable 0-4 sec

UNBELIEVABLY PRICED
AT A LOW $199.95

SPECIAL $159.95

DAIWA CN·720
SWR & POWER METER

VlOIIIII WE TRA DE
H' \WI ••••••

ILEC'1l'IONUCS CIINlli'II
1840 "0" Street Lincoln, Nebraska 68508

In Nebraska Call (402) 476-7331

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

MACROr~()/Il IC S

MA:lELL
MI(;~1

MClI..INTAIJIl .....ROWA~E

" C
JIlQRtHSTA A
PANASQl'v OC
S.vvYO

" -coM

I(AfIlO~S((I f(lrRl···
CALL TOLL FREE

1-800-ZZ8-609'1

-

Compute,

Call for super introductory price!

PRICF.S SUBJEC T TO CHANGE AND AVAILABILI TY

• • • • • • • • • • • • • •

T he cro_needl. mele, indiCllt'l bo t h for ....ard pa_• • nd
•• f le<:t ed po_r on o n . m et..- . nd SW R il ,..d d ire et ly .t
the poIn t .....,.. the nMd 1e1 i n t . , Net. Both po_ and
SWR CIOn be eheck.d in l t a ntly w ithout t ime-co nlum in ll
....lhivity ltdjustment1- even wh.n usi nll SSB.

' NAV $399.00

AMOEII
APPLE
A rA~ 1

e ....SE 1
C E JIlT AQfI<OCS
C()t,l '-'O(l()AE
OC HAYE S
HAZEl 11M
L HO£ ~

•

" OUT Mosl Popular S canner

the JIL S X· l 0 0 · '

Kenwood R-600 Receiver
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FM·5 PC Board Kit - ON LY $159 .9 5
complete with cont rols, heatsink, etc.

•

-
-...-

----------
SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10 watts, 5 Channels, for6M, 2M, or220

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXCITER for 10M, SM. 2M,
220 MH z or adjacent bands. 2 Watts ccnttn
uous. Kits only $54.95.

• T451 UHF FM EXCITER 2 t0 3 Watts on 450
ham ban d or adjacent Kit s only $S4.95.

• VHF & UHF LINEAR AMPLIFIERS . Use on
eithe r FM or SSB. Power levels from 10 1045
Watts to go with exc iters & xmtg converters.
Kits from $S9.95.

• COR KITS With audio mixer and speake r
amplifier. Only $29.95,

• CWID KITS 158 bit s, field programmable.
clean aud io. On ly $59.95.

• AlB RFTIGHT BOX Deep drawn alum.case
with tight coverand no seams. 7 1'(8 x 2 inches.
Only $18.00.

• SCANNER CONVERTERS Copy 72-76.
135-144, 240-270, 400-420, or 806-894 MH z
bards on any scanner.WiredltestedOnty $79.95.

• Rl6 VHF FM RECEIVER for 10M, SM,
2M, 220, or commercial ban ds. Fantastic
selectivity options. Kits from $84,95 to $109.95

• A450 UHFFM RECEIVER for 380-520 MHz
bands. Kits in se lectivity options from $94.95

• Rl1 0 VHF AM RECEIVER Kit for vhf aircraft
band or ham bands. Only $84.95,

RECEIVERUHF&VHF

PREAMPS. Low noise.
VHF Kits from 27 to 300 MHz. UHF
Kits from3OOtoS50 MHz. Broadband
Kits: 20-S5O MHz. Prices start at
$14.95 (VHF) and $18.95IUHF). All
preamps and converters have noise
figure 2dB or less.

...,
(;

VHF & UHF RECEIVING CONVERTERS

20 ModelS cover every practieal rf and il range 10
listen 10SSB. FM, ATV, etc . on SM, 2M, 220 ,440, and
110 aircraft band. Even convert weather down to 2M!
Kits from S39.95 and wired un its.

.~

•
0 '."•

VHF & UHFTRANSMllTlNG CONVERTERS

For SSB, CWo ATV, FM, etc. Available for SM, 2M,
220, 440with many IF input ranges. Converter board
kit only al 579.95 (VHF) or 599.95 (UHF) or kits
complele with PA and cabinet as shown.



D i, pl. y:
T im. b...

TlIo CT -90 " II.. mosI .~r1a"k fu,uf't podod coun'~r a.-ad.blt for le..
lIIan ' 300 00' A<t> . ""cd <Snip fUIU... ,,,,,I""" !h,... ,,,it-cUbit ..'~ "mn.
rUn. d,l"" , ... lI'I<hu,,,, and. unj~u, d"play hold fun""",.. "t> ",h hoId'l'"

di. pla).d rounl afte' lilt ,"pu' ,iV'&1 ",emo••" AI"", • 1OmH. TC XO l!m~

bl~ i. ~.<d ...hl< h .nobl.....y u rn M. , <oJibr.uon "heel. a.a,n'l WWV
Ovtion oU y. on ,ntem.l nicad bono')' pac k.• • lem. l lim. b... input and M LeI'<>

pow., high ' l&bll,'Y <1')' ''. 1 o,en lim~ b••• "" I , . il.bl• . Th. CT·W.
porfO<Tl\. nc. yllU "an "ou n1~

9 DIGITS 600 MHz $129 95
SPECIFICATIO!'OS; WIRE0
RAn~. 20 H••,,600 M Hz
~"''''''lY u .. '''''n IO MVlOl~ MH.

lA.. ttwl '0 MV 10SOO MH.
1k..,lu' ioft: 01 H' CIO "1Hz ran• •)

1.0 li z ( flO MHz ran, o)
100 il , (600 MH z ron,e,
9 d'Jl " 0 4" LED
Stond.,d-LO,OOO mil .. 10 wm !O- 40'C.
OpliQn. 1 M"" "' p""'. r o,~...o, l ppm 20-40'C
8-lS VAC'!' 250m.

~" ...._'... ..'- "".'" 4> , ••,,,,,,,,,,•
..., t.. "..-, ..:_, '"." ,,,",, 'k' ...'"'_' no.,... "..
0-' " "~ ",. ,, o-.._.... .."."....._...- ""

7 DIGITS 525 MHz $99~IRED

D"pl.y
Time M ,",
Po.... ,

SPECIF ICATION $;

IYnte 20 H' La '2' MH.
s.n.."""y le.. lhalt '0 MV 10 150 MHI

!.no ,haft 150 "'I V IOS00 MHI
R..o.....,,'t 1.0 H.IS MH I ...,..'

10.0 Ht (50 MH t ,anJ"
1000 H. ('00 MHt ""JO'
7 dlJ>"O ~ · LE D
10 ....m TC XO 2().40 C
12 VAC '" 2S0 m.

Tho CT-70 In.b the p..« bImc, "" lob _I"~ f_"<1' 0<lWIl01'S.

0.."' •• f'.I1"" _b If< lhrft fTeq...ncy ,anrn uch .. "h p"" phficat......
d K~bIe ",a umn.. and J.&k actiYJ1~ ,1'><1", In .

_. Tho ..odr fnq..."CY 'an,. ....~ ~OIO to 1C'CU'"I'!) pal.

fn>m IUd., dins U HF ..,dI I .0 PI"" K"U''''Y · _ .• OOCI I" Tho C T-70 IS

tho .......' to .11 yOlO, ..............n' Me<b. in the r..ld I.b Of h..........,l

PRIC E$;
CT.?O winld, 1 yc .-y
CT-70 K ,~ 9Odaypons ....,
AC-I AC..sa1Ut
81'-1 Ni<:1d p. d .. AC
Id.",.rlcblrp,

$99 9S

ll~ 9S
US

129S

PR ICES:
MI !'l ~ l oo ....,red. I y'"
.~..,

AC· Z A. IdapI. , ro. Ml!'ll ·
'00
81' Z N ield pad and AC
~"clw....

$79 .9'

J.9'

1295

H. ..·•• h.ndy. 1. ...'oJ p."pot. <:<>un,., III., p"" odn ..-, <:<>urn..
fullCtioflo .. an ....be lto, ·.bIe price Tho 101 lN ~ I00 do.."', lui,·. tho full

freq...""y ,an,. Of '''''''I ,...pe4onc. qual"'.. r.... 1'><1 '"~ hlJlwf pnce bu.,
lor t->i<: RF .....a1mea_... "can·1 be bOlt Accu ' Me ' ........
<:In be mode from I MH• • 111"" ••Y""to'OO MH , .'", ..«1 1 '110".,-

~ "'" ...,,.. and the 1_ II'" " ..... Iel ~"" KIe<;t die ,..oIUlJ011
dnlred. Add die lUCid pocl opbOOI &lid \he M IN I· 100 .......n In al_......

10 ~"'" sooI bot for " i..1IM-r..1d' f_""y ....d. and ...........

SPECI FI C ATIONS:
RanI" I MH. to SOO MH,
Se""".-..:y lett ""'" 2S MV
R.-ooIutiou. 100 H. hio"oo J.&k'

1.0 k Hl l f.., ",,.)
7 11>1>... 0 I ' LED
20 pp,,120· IO'C
5VOC<o:200 .....

DIGITAL MULTIMETER $99 ~IRED

SPEC IF ICATI ON S;
OO ACv"l\s; loou"10 I KV. 5 rani"
DO AC

29.95

119.9'
I 1 9S

$1599'

10 M' iI"hrn , DO AC ,,,lIS
O.l '\. b.... DC voilO
~ ·C coD.

O,luA 102.0 Am",, ' , on, • •
0.1 ohm. 10 20 M• ..,hm, b ,.nil"'

PRIC ES;
C T-SO ...ired.1 )'&r "lNlflty
C T·SO k i~ 90 dl) pan.
"'1N.,,,y
RA-I co,'., Id ' I II
RA_l ~ and P""If'I'"
...... (KIM! copy 01 ...,.... ,
"''''maticl

........ " t
Ru m. n""
Inpu.
'mpod...."
A« uf'l"Y'
Po.....

$159~IRED

T..... 11M_700 0'1...-. 1"",-.",&1 'lu.I", perform.no:< ., • "'-Kok .., I""'.
F.",u'''' ,,,<Iud<, lb J,"....., . ....... IfIJ ~ fu...~""", ,II ."...,...1 ,n •
.·on , 10 uw '",m", Mn•..-,"",",,,,,, J,-rto•.,J on. IOf jl<' W:
,1'111', \1 ,nch LEO , ......... , ","h .."om.,,< J""mol pI....m."'. 0"-"'''''''<
rol. , "" ,we"."... i"J"·."o,, ,,,J " . .. Iood p.o,,,..,, ,,,, WI' '" ll~O ,,,I,, "" ,II
"n ,m, ~" n ~ i , ,·.. ,,,. 11, ,...,I'I'"",J' Th. mol ·700 h,b M' ''' . , h.nd",n,,'.
"., hi "'~ AilS ,.... ""oJ. .-."" ..n..nl , .... 0(10..1.. "11 ".,1 m. ..... " ,"

,Jr. 1.dJ",o" '" ""I' ,h"f'19 95
l.9S

79 .9S
3.95

$999S

SPEC i f iCATI ON S;
flonl' : 20 H. u, 600 MH. The CT·SO i.1 ..r..lIl. llb """ h rounl" lh. , ...ill mcasu.. uptobOO MH,
Sen.ili.·ilY' le.. , ""n 2' m, 10 150 MH z " ilb 8 d'l'l preci..oo. An<l one of it> ....1f••lure. i.lb. R. cei.. F, . qu. ",,)

'-:."HdI "::1~Hm. 10 bOO 101 Hz Ad.po." " 'h",b lUm. lhe CT-50 ,"10 I ,j, ,'111 ...,.",11 f.,. lfIy ..c.... ,. Tho
R.."lulion; J ...- • (uu "" "an••) .. .

10.0 HI (bOO MH , ' • ..,e. Idaj>l., " .... Iy l"I'I1ommed fOf .ny ru."·" and • Slmpl. """"....._ 10tho
I d'J>" 0 I " LED ...,.,,·d. VFO" .1I11101ls ...qu,~ ro. .... Addo",lho ...,.....r ..sapo.. "",..
2.0 ppm 2O--lO C j' 11m... dIO oper.l_ of die CT·50. ,... adapte, Cifl be con..",...t!)
110 VAC Of I 2 \fIX" rIC_ on (If oil' T'" CT·50.• """"IOf thaI can ....,,-l <loubl+....l"

8 DIGITS 600 MHz

fJ!,ICE S:
DM- 700 "'lMi 1 ye&r"otTVIty

OM·700 k , ~ 'l() d., pa'"
" "" . nly
AC· t. AC Id.plor
Bp.3. Ni"ld p.d "AC
ld.p1.rl,,""rl"'
1011'. 1, Probe k,.

AUDIO SCALE R ACCESSO RIES COUNTER PREAMP
T. lel.«lpic " !up B!'lC pi",.
HIJh pc;:lIIIC. probe. II load,...
La- probe. lor .04;" , "
[NOd probe. ,....,al PUrp>H 10
Ti~ blDL fOf CT 70. 90. M1S~ 100
Colo< bum cal c.I........ -...
"P.... color 1"\-' 1

Fu h1Jb ,...........oodto ........-,.............u1hpl'n
UP", fr_",,)

• Creal for pl -.
a 101 uItIpI>es b)- IOu 100
• 0.01 H, ......."'oort

S2995 k ,l

filmsey elei:lmnii:'S, ini:. ~ 53
2575 Baird Rd. Penfield, NY 14526 .... 62

PI IO:"iF ORDERS
C ALL 7 16-5~6-3950

. . $ 1 ,95
15.9S
159S
12.9'

J .9'

1195

f<.. __ """",",,, ..... ,,~ " 1(\ 10 1.(\",,'

I<4H: S l . ",. I"'"'<T"" h pi"" ,,_ -,ndud<J
• Fl.t 2S db piJo
• BNC COlDsec"'"
• G .... for ...:rr.... RF .....1b pock·up loop

SlO 9S Kit SlI 95 W,«d
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DIGITAL RESEARCH: PARTS
"TOP QUALITY PARTS FOR LESS"

~M.O.H.O.
(Sensational New Hold Device For Your Phone)

A D ig ita l Research Exclusive. Th is handy item al lows

your home phone the HOLD opt ion. formerly available only
to the businessma n. En joy t he convenience of placing calli ng part y
on hol d wi thout month ly charges!

•

• Activates usin g the " * " button on you r phone.
• Pleasant "T one" to remind caller he is on hold .

• Unique 4 minute cutoff if ca ll ing party is forgotten.
• Can be used to provide music for the call ing party.

• FCC Approved.
MOHO IS access-ore Iro rn any phone In your home

$37.50 Kit $29.95 Complete
Assembled & Tested War rotary dIal add $1 50 per phone}-------r------ ----~.....;,.-

3/3.50

2N6058

1.35 ea.

UNIVERSAL
TIMER KIT

• Adju stable from 1 sec
10 1 hr.

• Control up to 1 amp
"Turn Things On 0, otr
K it Includ es all parts
necessary to bUild tms
exciting k it Uses cnuc-eos
T V programs - Darkroom
exposures - Am at eur 10 mm
I D er - Egg Timer - to ter
rrut tent wmcsmeto WIper
Absolutely endless uses
Complete k i t including
power supply. p c board
DPDT rel ay . an d all par ts to
make ti mer operati onal

12 AMP Darlington NPN

VCEO - 80 VDC
IC - 12 ADC
HFE-3S00 (Typ .) @.lS OADC
TO-3 C ase

EIAJ #15598
NEC #4981·7E

Microwave - Schottky
barrier d iode

HP-H ot Carrie r d iodes
5082-2835

NEO 2137 by NEe
• M icrowave R.F. t rans

isto r (N .P.N.)
• M icro m o ld Package

#37
• Dua l Em itter leads
• FT to 4.5 GHZ
• VCEO 10V-CC 20

M A . H F E 40 - 2 0 0
• G a in 10V - 20MA 

l GHZ = 1408 Ty pica l
• Very low noise > H igh

gain 1 5 DB @500
MHZ

• C leared fo r h igh reli
abili ty space appli 
cations

COMPARE 150
"_. .. 31200 0

750 wld_t_

Precision Hybrid
Oscillator Module
Has both 1 MHZ and 2 MHZ
TT L - outputs <-Herrnen
cally sealed - Ultra h igh
stabil ity over wide temp
range -c onqtnauv cos t over
$40.00 each - we made a
super purchase from a
maier computer manu fac 
turer .- 5 Volt opera tion 
f its standard 24 pi n socket 
Manu factured by Motoro la
OSCi ll ato r div ision.

"'CM71~ MC6871 A

Variable
Inductors
30·40 uh
.9 uh · 1 2 uh
11 uh to20uh
.25 uh · .35 un I
85 uh - .95 uh

4/1 00 99C or 61500

ORDER YOUR FREE 1982 CA TALOG TODA YI

- Digital Research: Parts
P.O. Box 401247 • Carlend. T.III 75040

(214)271-2461• VISA · "" ASTE RCA FI D. AMERICAN EXPRESS '

POWER SUPPLY
TRI PLE OUTPUT

25 Volts @ l8A
5 vons @ .8A
15 VOIIS @ 1,25A
Iso lated independent

o u tpu ts
Positive o r negative

operati on
Constant Voltage Regu

lation
25 Volt l ine adjustable

with 10 turn pot from
23.5 V to 28 Vo lts , 120
von- 60 Hz Input Fused 
H =31:" W~5W ' D~4"

514 95
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! ... • d$5295

plus S3.00 shipp ing

AMECO ALL,BAND PREAMP!
Our Most Popular Preampli fier
MODE L PLF·2 -1\,

i:

MODEL PlF·2•.lmp" " , woo, ,;,"." ., moo" I•as Image and spurious reject ion of most receivers. ~

Direc t switching to rec . or preamp. Inc ludes pwr. Z
suoo. 117 VAC wired 3. tes ted , $52.95 C

~~.~~.L. ~.~~'.~~ '. ' : ~ ~~. ~~~ .~~.~ ~~ .~~~~~ : i ~ ~57 .9 5 =
MODEL PT·2...For transceiver use. Cont inuously •
tunable from 6 10 160 meters. Featu res dual-gale 'lI
FET transistor ampl if ier l or improved receiver sen- zO
si tivi ty and low noise l igure. Requires no
tra nsceiver modifications and can r..ilxlle UP 10 C
25QW transceiver output. 117 VAC 60 Hz... , $79.95 •
MODEL PT·2E... 2<10 VAC 50-60 Hz operahon$84.95

'i;~1..~':';;;C~rl,f.-;:'~·' ::~·-"1.:':.~,~;.,f~.h..;;til",~~1~:tr.~; :I,~;':...i(r}(~· 'L;..",!,.Yi-'U: ~~r,~~

~ tCOM WE'VE SOLD FM GEAR FOR 14 YEARS t
~ & IN OUR OPINION ICOM IS... -:
!~ " SIMPLY THE BEST" i~
~ -

~ I t
;] IC2A. IC2AT ~ IC3AT (220 M Hz) k
« OUR MOST ~ IC4AT (440 MHz) ,.
~ POPU LA R HAND :!i
~ H ELD & TH E BEST ,;:;
~ VALUE AVAILA BLE ]~
'. IC25A .
~. . • COMPACT t:: •

~ • QUALITY CONSTRUCTION A U TILE PACKAGE WITt-l A ~ ;I
~ • VERSATILE LOT OF BIG FEATURES... ;;.:'1 • AFFORDABLE ...
~~ • WIDE RANGE OF ACCES· • 25W OUTPUT • MEMORIES ~.

~ SORIES AVAILABLE • ENCODIN G MIC • SCANNING ~.~

~ CA LL FOR PRICE & AVA ILABILITY ~
.-:~ 5:-
,", . ,," '..":- :,.-":.."~".' .~ ' ''1.• •-. ''',} ...... ,0., o;.~.'. :'('" ~.-:: ;;~;.;>. ' ""..•,..:,;,.1..... ~l ~'::.o;;.?,,:,~ !.:. .r,~,-;:-.; , !,' '''~Fi",·,.. ~ 1. " , w.~~J':'~ . ,. h . '"" ,_ • • ,. ' . ' '''l'~ _r, •

Iz
8
:It

i

Plu, 52.00
a hlppi"lil .nd

handling

CALL OR WR ITE. MASTER CARD. VISA, MONEY ORDERS, PERSONAL CHECKS TAKE 3 WEEKS
TO CLEAR, ACCEPTED. INTERNATIO NAL ORDERS WELCOM E, PLEASE REQUEST PRO FORMA
IN VOICE.

MON. TH RU WED. 9:30-6:00, THURS-FRI. 9:30-8:00. SAT. 9:30-3:00

• ONLY 1.1 ' X 55' X .2"
• PRESET OUTPUT LEVEL FOR IC2A
• LOW TONE DISTORTION LESS THAN 1%

THO
• TONE STA BILITY ± .2% Hz FROM ·20C

TO + 70C

• 1 YEAR liMITED FACTORY WARRANTY

• 5V DC POW ERED

TO ORDER:

HOURS:
STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

TRANSCOM
PROGRAMMABLE SUB AUDIBLE TONE

ENCODER FOR ICOM HANDHELDS.

$2995

•

i
•

I
z
III
II:

I
Iia:

,

8
I
•:a
~..
ll!
II:

; SPECIAUm· CUSHCRRn· DRAKE, HAM KEY , HUSTUR , HY·GRIN 'ICOM· KRNTRONICS~
o :II

; SONY =
il ICF2001 :
i
g

DIGITAL i?
_ DIRECT ACCESS :l
• SHORT WAVE RECEIVER $945 0 0B .150KH z ·30 MHz -+ FM BROADCAST ;

~
• PLl SYN THESIZED WITH SCANNI NG & MEMORY 2t

Z
,

• AC ADAPTOR INCLUDED Add $5.00 80-40HD/A 60140 Ml r bands (69) 99.00
· 1 YEAR SONY U.s A. FACTORY LIMITED 75/40H D/A 75140 M tr bands (66) 94.50

WARRANTY for shipping 75-10HO/A 75140120115110 Mtr (66).. 126.95Pi •AMICWISSB (Cont '. U.S.A.) !:
_ • SURPRISINGLY AFFORDABLE _

CALL AND ORDER YOURS TODAY Z
:II

i
,
a
II:-••
3
III•,
Iz;;
,

§
51,
ia
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. 12.95

. 13.50
2/$.99
SUS
$2.95
SU 9
13.19
S .• 9
S1.29
S1,60
S1.60
SU D
SI .29

••......"".&01'"

O·5ub"" n"'u" Plug
O·5ub",lnIOlu" So><k••••••
S. .... Lodc Hd.... 121 0B25S1l'
Co, ot'O' OB25P!S ,
P.C. Ed\IO 11 2144 P;,,1
BNC PI"O ..
8 NC J..k
UH F A d........
UHF P• .,.. Ro<p.
UHF Ad. p•• •
UHF Pl ug .
BNC Plu g •
BNC Bul"h.... R..p.

-.. '''001 0 " ..1 ~"'"
~= 1\7\1160.., ,,\lAC 2!<ImA .-.. = ",v'""'" "\lAC """'"A .".Cl000 "I11/OOH, ,,\lAC , . mo ".'c '/oo 1I III /OOH, 00"'" '.' ' ",P ••
~= ,"""-, avO(; <almA'bo" ,h.,... "...""""".- ,"""- , •.•. "VO<: :>oomA ".,"= 11 111_ ,

0"0<: """" ""- ,""",.",., 0""" '""n" ••~,= ,"'VO."" '''''DC """"', ".

01l25P
Oll2SS
020.'9-2
0115'226
22/U5E
UG881U
UG891U
UG175/U
oo,~

my
,uy
UGZGO/U
UG 'OM/U

Boschert Mult l·Voltage Power Supplye- oV"", ' ''''''' .... ..v""

Micro Switch 59-Key Keyboard
""'" A"" SW>03l>Ol< Coop. "~., , _ ..c . " '~ "W. ,~ .. ~ ""',.,
F,..".. L;O" 0 ."" ' ''' _or- eoO. !No 90" . _ .

Part No. KB69SD12·2 .$19.95 ea.

Datanectlcs 74·Key Keyboard
u_ EA ~'" co;o '~ 'a<'''''''o "~"'I · So,., ,. c • • "' ..w •
',,,,""" WM., O1pc, " '" ' " eo." 1"0 D sn.... ~
Part No. KB354 $29.95 ea.

Th. JE60g E"",,, ., ",. "b<>o'" "'It 0,o,,10• • ,wo _ .....
... . . d......., '''OIn O'O"U''''' "0'" ..~u.,," " hV .n"'••
to .lIow d'..... P,o ",,,,ln. '0' 8bit """00,•••"0'
" 8'b;' ","0'0" o;'"u T., .. '.0"<"'" ' av' .,. 0 ''' '

. "''''' fo , u .. , op"'''o", w". On••""" , b '....' .
""'ou' ' ''' ;'. b''. T". OU,,,",, . ' . I. " h. " "''' mo,, ;'o.'"
w;'h' LEO ,..do"" . A,,,, ;~"u• •d'. .... ,n"v ",0b0.
F.""••,, F"OI e·"" 1"0""" o"'p"' '.' m ;' '''p'o....",
YW Th._ y_·o.,,~. h,. w"h ,,,,a bO '''e b;".b"
OP.,.too". ~oun.. , ;'""" p,,,.''''. f", .n , ,
• LEO " """,,.. '0 .....v .""..., Ea.v ''''. ' '' ''''0 I.h".no>.'d '5,p'n Ie '''n .... 'o•. Onl. +5110C ._.,,",
to, ""."tlo", Xl'•. 3 >;"H • • " ...... . 6 ,," " D

JE600/ DT E·HK .W,~·:y::~·T:~:~! ...$99.95
. I"" ,V .....4... K.ybo",o , $5995JE600 K it PCIOO".~emon'~I"o",, > . . .

K19 It-K oy 1< ..- " "" 0 ("..00"0 "n'vl $ 14.95
DTE·HK ( 0"" - 1 " 01 $44.95

TRS·SO
16K Conversion Kit

E.pl"d 10U• • K TRS·80 Syltem '0 16K
KI' com.. cGmpllle wl'h:

•ae•. MM5290 (UPD.1814116116K Dyn. Rim ("n,)
• Documentltlo~ 10' Con. . .. GO
TRS-16K2 "1SOn, . , 19.95
TRS-16K3 ·2OO"e . . .. 16.95
lRS-16K. ·25Ona . 14.95

KEYBOARDS

FEATU.'" v" _ ·, ..",, . .......... '''''''' •_.12"""•
" "'PO. ""l1. <00<1, +.v , " "-. +" 6 ..v out I"" ..
"'<lI- """'.., _ ...""', ' to .. ' '''''''C_ , ....
_ " • 2-00" • ' ..,.,..
·To• • , _ ""_ ....., .......... 200 w."•.
G_ . , _""" rho :."""',..," ".,.", " oopl, w.. "'''" ..,~
_ .._ lor . "",,,., ,,,,, .."h ITT M • • "", T""",.., """,,,,,,.. "'TCI
..... _ ~......w","'", -"" w", . vpo"- "''''_ . _ w'''' n..' ,,"'
'"'" ,,," ,,_ ,, '''~"._" " . w'," eomovl... "" , '" ''''''-''.... ..-...... ;..., "" mo,,,,,, '"to 010<,,,,,,,,, _ .... E...
.,~, ... e ,"'_"" to."" ,pam ,," ',00' ,.. ""'""" .",,", I ''''010' ,_ _ to to .. _ w" C .

Pari No. 200-3010 $69.95 each
_ ""W, GtH~'" f "' 'GAIN'OR.."ION _

JEGOO
Hexadecimal
Encode r Kit

FUll6-8IT
lATCHED OUTPUT
'9-KEY KEV80ARD

,.
•••

'",.
••••,...
'",...,....."••,.
••••..,.

••..
••••••

..,.
••

.,...
••","••••..,,,,.
..."••.-

..,.
• •••.."..••

••••

• •....
••••••••

'"••..
••••

••

• •..
•••••

••......
••
••..,.
••....

.-

.
, "'"..

••,.
••

1-0• • ' "' • "'." .'"'''',.,. . '"''''",. .,,,,,.
"& • ,,'" •

Spac snull _ 26c
Sand Ilk Po,'"ge 10< you.
FREE1~JAMECOCATALOG
Price, Sub]""IIG Chl"lle

G8'" (."" ......" " . ,

"""TO.'
~:l'~I'::"$. _
,~" "' _ '0 _..". ..~__ ...._,.'.'.._,'''M ,.._ ,_. _.., ~ "-" . '~.'-----

••

....,,,,......,
,"..,,,..
0""

...• ••

<0",..,,,

..,.,
•••••..."..

• ••• •••••..,
• •••••• ••

.,.
• m

,,,,,"",

..·z......",....--._.._.
IN"'''N.,'N....'N
.......'N
......' ~N
'"-

••

••

••

..".••
'"••
'",.
••..
••,.

••

..
••
'"
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••
"..
•

......

••••
" I-:~~=,.,.
••.• f.:=--,..,..
•.,.

••••••••

"••••••••

..-

& '" .. . '"' , " ,..... , ' ..." " '"'''' ..,,, , ,, ,_. , '...... "'"' ... ,,. · tI',,. ,.... ,,, "'".... ,. . '"." ,_, " ",.." ..."", ,.• _,1/, ,, ,...." If " , ' ,. .. '"

EECO R9C~" DIP S..llc h - '·Mlnl·Dlp',," 2400 Se,i..
T~, ,,os-. U"'OU' D'" , ,,'TC" A.A".....'..,••""....._~_ ........_ ..l>o,_"" ~_"""""" '.,,"",.._~ ... _ ...... """l"""""'.00t-_ ...~ ...,........ "' ~ "",,,"'.-m ,.,.- .""" '< --. ,_ .. .,IiI, ._1 ' ·&11_ __. _......'--- -.,..._---.'. - ""..... ~- .,.

1355 SHOREWAY ROAD, BELMONT. CA 94002
PHONE ORDERS WELCOME - (4151592·8097

• ••
• ••

• •

• ••• ••

••••••••• •••••••
• •-

• ••

..",

."•••

.'.

.,-
•.,.,...

4162

510.00 Mi" I"'um O,d.. _ U.S. fuode 0,,11
Ce lilo m le R..klen le Add 6% 511., lox
Po.t'lle - Add 5% plu l 51.50 1"8U"_
Snd S.A.S.E. /D' Mo~I~'r So" flr.r'

tfi: Jam~co"

S5.26
$4.95
$4.95

.$2.49 ..ch

. , . $2.95..ell

., .S4.95",,11

' ' '.95''''11
. , . $1 ' .95 " 011

.... . $2.9S ..oh

... .. $1.9S ..eh

• J V C-OO

~.ll

.... . SF·25<l16 1.39 1.25
2'/''' Square _ 16 Ol1 m

.25 Wa ll (4 mount ho le. 1
Large CeramiC Magnat

Size: 2"" .2"" . ""

MUFFIN1> FAN
Ik_,",_. _OOOl,IO_'_..I.i' ...._10' ooo~_ .......,
• '"",,,m f' " ...,
• ' .08" ..,. • , .", pt". w...m · " '"•......"'00' ''''''0 •• _ •• NC-'"
• """", '0 , ... ''''',. " "" " ,0'C
• 'm """ P'''''''_
• mOlon" '0""C·"'1"-.... .-coool, "'"CS ._

"ov, ,. W'''', '00<'"U", " _ •_ ....
MU2A1 $9.95ea .

SPEAKERS

:a Natlonal Semicooduetor

RAM SALE

5K L' T Pon .
lOOK Li n T Po..
40K 121 II ldao Conu oll.. ,n .....

~ .ll
P... . A0201 1.25 .99

2'1," Round _ 8 Ohm
.25 Watt (4" L....ds)

Site: 2\ " • 't ..

JS·SK
JS·' ooK
JVC-40

EPROM Erasinq Lamp

JOYSTICKS
JS~K I

unc
MINI STEREO
FM RECEIVER
WITH HEADPHONES

For J09g. ... C~cN.r••
and Sht....1

FEATURES:- LI gM'iwelgM headpho nes, Leftlrlght
balance 0011'<01. Ful l fidelity stereo sound. Addl
11"".1 bl.c~ soH carry ing case & sooulder atrap, Bell
cl ip Ihands f,eel . Operates on 3 AA cel l baneries (nol
I"" I .~ Compact olzor. 3\" ••~". ,", WI. 6 OL
Model 1810 List eneeses.es . ,.. .$29.95

JE11SAd~ D,,"IPo_Supply Kit (......W") •• $24.95
....,," ' . no' .h",,", bu ' . ;"';... 'n ,on"'""'o" '0 .b_1
JE200 R.., Po... , 5uQply Kit Is v o c , 1 .",p) 51• .95

Jf005 Ad.p,., (I,d .lto JE2Oll1 ' 5.,9 B. , 1211 . 5'2,D5
JE210 Va" Pw" S<>IV. I(I•. S·'SIIOC.•o U''''P . 5'9.95

G,oo,.1 O... ,ip l ion: Tho JE2l5 i, I DUll Powe,
Supply wilh Indep, nd, nl l djum bl, po,i,i" I nd n_!II '
li._ OU'~"l .o lll~". A JO~I'"to Idjull m&"1 lor,"ch0' ,h, luppl i.. p.o. id.. ,h, u.., "nli milOd . pplk llioo,
10' Ie curr.n, '0 11. 1& '&qui••m'.ll. lhe IUpply C1n
11'0 "" uJOd " I 9,n,,.1 lii·~urpo .. ""rilbl_ pow",
lu~p ly , H AT w" U

• A. ,"".o,. ' ..... '.,• • p o ... . ' oupp" oo.
p",. • nd n• • . ",voC ", ' 5Voe,

• ~ _.~ • "0"'" O"'P"' I.a<" .upp '.1
""..... 'VOC .'OOmA.'OVOC "'50mA,

'2110C .SC>OMA, ,no
'.IIOC .17'mA

• Two, 3·,. ..,, 'nOi ao, ' c ,..ulO'o"
w '"",m.' ""'''0'. 0'0'....0"

• ",,,. ,....<. to< ,o~ l ;n~

• ,EO "on" <""""0'
• P"n,ao 50"0 e~ n",u,,;on

• ' ~(lIl AC I"pu.
• $ ;,., 3 ·'/2'· .... 5 ·1/ ' 6 "L ' 2"H

• Era_nOS. 2116. 170lA . 62030. 62040. ..._
• E..... up . o . """.wi,h;" 20 mi ...,...
• Mt lntal ... conrton.*"PO"' . d l"'''''' of 0.. i_.
• s,..c;ol <Goduco ... 100", . ' oll"" Ra'" ,0< bu'ld-up.
• !Iu,I..." ..IOlV lode '0 , VII • • p"... .
•~ _ o nly 7·51.".2·71. .. . 2"
• Co..... lot . with holdi"'l , •• v 1o, 4 ""..~

UIIS_1UL R.plooo 8ulb . . . . .. S 16.9S

UVS-11E $79.95

.Mt:- JE215 Adjustable
~Dual Power Supply

.. See Lis t 0 / Advertisers on page /30 73 MagaZine e April, 1982 175
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Why use their flexible discs:
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

high quality error free discs?
Prod uct Descrl ptlon

8" SSSD IBM Compatible (128 BIS, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSDD IBM Compatible (128 BIS, 26 Sectors)
8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 BIS , 26 Sectors)
8" DSDD Soft Sector (1024 BIS, 8 Sectors)
8" DSDD Burroughs B-80 Comp., 32 Hard Sector
5¥<" SSSD Soft Sector (Unformatted)
5¥<" SSDD Soft Sector w/ Hub Ring
5¥<" SSDD 10 Hard Sector w/ Hub Ring
5¥<" SSDD 16 Hard Sector w/Hub Ring
5¥<" DSDD Soft Sector w/ Hub Ring
5Y. " DSDD 10 Hard Sector w/Hub Ring
5¥<" DSDD 16 Hard Sector w/ Hub Ring
SSSD = Single Sided Single Density; SSDD = Single Sided Double Dens,' Y
D5DD" Double Sided Double Density

CE quant.

Pa rt #
100 price

per ursc ($)

3062 2.09
3015 2.09
3090 2.74
3102 3.14
3115 3.34
3104 3.34
3092 3.34
3401 1.94
3481 2.34
3483 2.34
3485 2.34
3491 3.09
3493 3.09
3495 3.09

Qua nllty Olacounls A.a Uable
Me mo re. Fle xible Discs are pac ked 10 discs 10 a
carton and 10 cartons 10 a case. Please o' de' on ly in
incre me nls 011 00 unils lOr quanl ity 100 pricing, We
are also wiltino to accommodate your smaller orders.
Quanlities leu Ihan 100 unils a,e a.ailabl e in incr...
.....nlS 01 10 unilS a l a HI% surclla ....e . Quantity
discounta a,e also a.aiIBbIe, Orde, 500 or more dlsea
al ltte ume time and deduct 1'1b: 1.000 Ofmore sa...S
you 2'lb; 2.000 or tTIOf you 3'; 5.000 or more
sa.esyou 4'1b: 10 .0000< mor you 5' 25.oooor
mo<e sa.... you6'~.ooo or tTIOfe sa.es you l'lb and
100,000 or mot.doses .a,nayouanS"'l. discounl off OU,
super low quanllty 100 ptIce. AJ.-nost all Memo<ex
Flexible Dosca are immedoatety evallBblelrom CEoOut
_rehouse tacit,li... ere lIQU'IlCl«!IO help us get you
tI>e qualtTy produc1 you need. when you n.eoed it- II you
need tunhe< auislance 10 lInd the ""xible disc lhars
fight lor you, calI lhe MelllOleA compatibility hotline.
0ia16l:l<r53lHlO6O and .... 'or lhe nexjb,. diK /101/;".
e xtension 0991. In Calilomia dial llOO-612·3525 e~·

tension 0991. Outside the USA. di81.wa-981-0991.

Buy wilh Con lkknc41
To gel lhe IulMl delNet)'!rom eli. '" .,.,.... M__x FI..._
o.ca. ....., 0< phone .,.,.... ordoot "'-ectty to ..... Coo'ftl><tM<
Pro<l<ocIlOiv_ Be SU.. IOU_'.""", pftceus.ir'oglhe C Ii.
"""" In t~.. MI. M",1Iogan '''_ '1 l'!MM MId 4......1oK ,....
Wr>n .... Pu'chMe or~ a.. o.caoPlMl """, _ave<!~
menl~••M 0'lOI1 _ '.'ed '''rna al 0 3O'IbI Urc"",1I"
lor net 30~ I</tIoICIIO••_r.t,Iy.ICC8PfItlC8
and ...,dation a" IInol~.. ' "rmland OptIC;'

hCiltio,," a'. oublectlo c~.ng....1"Oul nollce. 0...1 ot .'ock
il" mo will be placed "" backo<Oe' aU'omalically u"'.$.O C Ii. Os
'''W...ete<l d iff.,.n,ly. M,,,,mum~ S~.OO. ,,,,'''''.,,''''.'
o,d",. a,e in" ted wit ~ a S~O.00 ou'cho ros lor opecOaIha"d Ii"ll
." add i' ion 10 o ~ ;pp'''o chs'O.' 1.~,pment• • ' " F,o.e. Ann
Arbor. M ic~illan . No COO'. p i" Non·csrtilled and toreill"
< ~ec k. r"""uirs l>enk clu'."""

Mail ords" to: Co mmunloallon . Ii.IIOI'onioa . ilo. 1002.
Ann ,,<bot. M 'C~~ln 48106 U,S." ""'" S8.00 per c.~ or
P<llIia~ca... 01 100 a·inch d'tel or S6.00 per ""lSI or par'..1
ca"" ot 100 5""'1""" m'''Hl'OC' lorUPS IIround 'h'PP;"IIilr<!
"""" ling in the con' i"""' "1U.S.".UyPu ""... . MU ls rCan:t or
. ... card, you ntly cal . nyt_. t>Il QIM;e I c",d" card or08<,
O<d."oIH.... ,n the U.s. CIlI anyt,ml SOQ-521 ·UI4. 111'0\1
II you a r. O<ttt.ide lhe U S. or m M "'~'II"n. dial 31 3·990\-4444
0'08< 1'0\1' hogh Q......ty, ...or ,'.. _ ". doICII"","y
C09'tflII'I' ' I tle2 eo",munl<:l_ 1i.1tocttOn1Cl-

VISA I:. ,QI~.

v7
Order Toll-Free!
(800) 521-4414

In MrcI _ rl31 31 994 1141

For Data Aellabli lty-Memorex FIeldble Discs

High Qualify
Error Free
~.§@m

854 Ph""".. 0 80. 1002 0 AnnAtbor. M;chl\j8n 46 l 06 U S.A.
Col' TOLL·'AIi.( ClOCIl ~21-441 4 ......._ . U.I.A. 11111 _-4444

Computer Products Dilfision

Memorex Flexible Discs... The Ultimate in Memory Excellence
Quality
MemQ,e. m eens qual ity products Illal yo u Can depend
on, Qu alily control at Memo.... mElane $Iarti"'Q wit h t he
beat materialsavai lable. Continoa l "..."'eilltlnce Ih'OI'Il t>
oo l the entire manu/adu ring proc""- The bene lil at
M emore"" year,of e'perience in moognelic media pro
duchon, ,,",,,Iling. lor instance, in pr<;>prjelary coating
lormu l.'~._ The most SOPhisticated '" 'ing proce
dure. you'll l'nd anywhere in the busi_

100 ~n;:.nl Error F...
EICh and....,..., Memore. Fle..ibleO~~oe<t,tlOd10be
100 pefQlm l ""'" lree. h<;l, tract< 0/ H eft fleXible <:Ii.,
~ ',"led. indMdually. 10 Memore"aIU~"a~
ot excellence. They lest soonel ..-nplotU<M• •MOlutOOt\,
Iow-pus modulBliOn, overwr~e. m'"""ll pulse errot
..-.:I exl" pulse errOt. They are lorq_ teslecl, and
(:()tnfl8I,,1WIy lesled 0tI dnves e.eil.lble "om altnost
~ rna;ot drMl manufadu.er In I.... ll'I<luSlry inclucJ
It'lQ drivft thai Me more . manutaclutflfS- R'lIid qualtTy
au<*ls ... buolt intOfNe<ystep 011.... manmanutaduMg
procesa endlUtingetll Tesling resull in a stendard ot
e.cellance lhal assu.es you, OUt CUSlome,. 01 a qua~ty

prodUCI designed lOt inc,eased dala 'etiatJ;l~y and
~st8fl1 lop performance.
Cuatome..Orlanled Pack~inll

Memote" s commiTmenT to e .cellenl doeS not s lop
"'1\11 a qual~y p,oduct They a ' e p,oud 01 Thei. Uexible
di8C8 and the y package Them ....ith p .ide, 80th lhei,
packaging and Ihe if la beling ha.e been designed "'; th
'fOU' ease oTidentification a nd US" in mind. Th" (lesk·
top box conlaining Ten d'scs is con.eni"nT 10 ' tiling a nd
alo,a lle , 80Th box labe ts a nd jac ke t lebels prOVid e full
informa lion on compaTi bilily. denslly, secToring. and
,ecO,d lenllth , En. e lopes with mu ltHangusge Care a nd
handlin\l ins lruc tio ns and a nd cotor·coded ,emo.able
la be ls are ind uded, Awlite-prOleCI !aa lu, e is o.a ilable
10 pro. ide dala securlly.

full One Ye a . Wa"anty- Yo .. rAIt ..,ance ot Quality
Me mo ,• • f l. ..bl. DISCS will be '.placed f'ee 01ch0n;le
by Marnor• • IIlhey are found lo be delecl,.e in moteriels
or wor!<mansh,p w,lhinone yea. of Ihe date 01 pufChase,
oeee Ihan flli)lacement. Memotex WIll nOI be respon
sible lot any damagesor Iosses(including consequenlial
damson) caused by Ifle use 01 Me more . FI....ble
D~
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PROPAGATION
J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

DE~lER
DIRECTORV

First leiter = da y waves Second = night waves
A = Next higher Irequency may also be usefu l
B :::: Dillieu lt circuil this period F '" Fair G = Good
P ::;: Poor * = Chance 01 so lar t lares; Ii ::: 01 aurora

Vienna VA

Presion ID
Roo. \\'B7IlYZ . .... I....~ St .... :o. 01 Amo· ----, -::;, -::;-::;:;::,0.---- 1
'"" (;"ar in tbr Inl,,"-,ntain Ws and tbr San A ' ' TX
8<st Prio::e<. e.u toO' for all ''OUr ham """"""- n omo .
R_ Diotributin«. 78 So. st.",. r- ID ., ...._t. Cornll'lt'td.&ll'--oa~' . s..lhnc Anlmnl
!13263. &:>2-0830. ~ A' -anti. Azd.n. Bird. IIy.pitl. St....

d&rd. \' ibowla. \ldand. Ilrnr)'. c...hCraft.
Terre Haute 1:'0 Dic": 'bi<. Auodor. ICO\l. \IF) . x,... Shu....

r.uhic. T....po. T....T.... andOl~.
'·our ham~"""lld in lbo- hoarl ". Equipmont Co. . lac. Z31 7 \ ._ .....
tbr mid>oo_, Hn<.iet~ Inc.• 09 R<.d .SanAnIonio TX7S213. .
\ 1, L,.. . Omlri'. P.O. Boo:J:lOO. Trrre Ib u,", ::::::.:::::::::: 'ioc::="'~::.::::::-- I
I~ 47S003. 23&- I-tSIl.

Phoenix AZ Somerset NJ
Tho.- South"....!'. ",,,,I l'~"" rommunic.·.· :-;"w !,'...-y" onIv faclory.aull.. ,riud ICO M
lions comrr:o\, ,l , ,,,·ki,,~ Kenwood, loom. ""d Y K<;lJ dl<trifrutot, Lot~ In''t'Tll<>1y of ",,",,'
y",,"u. .'.1 • Il&W . A"-ton. (........n . euohendl . and ,...... OI>eriat.. MOiIl main< bra'ldo In ,tn"k.
Hy-Gain. """'. and rtIOft'. Would hI«' 10 Cumple le ""' ....·Itt a nd l ad IU i... , Rod i'"
"",~ youl ......flCommurUcationo Corp. • 1&10 L'nlitn i!tod. 1760 F.a.Ion A........,. P.O. 8<.. 347.
W~ Camdhadr< Rd•• """"'" A:Z 85015. Sumo-F'ri ~J lJlii873,~.
ZtI·Wo".

Fontana CA

, tie n.., Waohin~on mrin:JpOlilan a_ 'o J..ding
Lit Ion ~fA ,ul'l'lirrol'lh.do_ in _ , It.d" ,.nd T~

Tbr ham <t~ 01 N,E. )UU can rei) ' Oil. 1.:..". Equlpn...." . On ~Ulll 1 Irlp iii , '''' Nation',
wood. lCO\l . Wit..,n. Y_u. Dt-nTron . I.:DI Clililal.•Iop by and ..., "'. Doo:I~ f.<jwr.
am.!". ill>:W .....It.:het & wattmele... Whbtle, ......,1 Bank. 1<><.• 516 \I,ll Sl. ~ , E.. \ lenna \ ...
'adar ""'octo,,",. lIeafall. H' ·g<·JlC}-'. onlenna' hy n iSI). 93!l-33SO.
La....·n. wn,,,,,. 1I ,l.<l1,·, . G...M. TEL-CO M ----, "''''-o-;,=oc----- !
I"" . Com municati..... 8< t:kd ron"". 675 £:"'al DEALERS
ftd .. ftl. 119 . I .iltlorl' ''' .'.1'" 01460. 4SG-3OfO. YOllr com pany name and me:s.roge

Ann Arbor \II call C()llta;1I up to 25 words for as Ii t-
s,.....d or products lilte T ~"". ft , L. Drili. tie a~ $150 yearly (prepaid). or $1.5
D..-nlroo and man)' m o 01'"' !<.l o..cl.y "" m()llth (prepaid qoortrrly). ....0
Ihroud<. Saturday.~ iii I:':l>. WBIl\'Gft. mention oj mail-oro" blJSine.u or
wescxo. \\'D&)I.:~ and .... 6RP behind th.- arm code perm itted. Dirm~ text"",mt.,,-. I'uJd>a>r IladiD SuppI)". :rn E. lIo<Jwoto h " _ _
...,~•• AnI> Arbor MI 4(;104 .~. and poyment must rf'rJl' l.l.f .... !f"'

1- - - - -;:---;- -.,,;,.-- - - - in adOOJlCt' oj publication. For ez-
HUlbon :'OIi ample. adt:f'rtisingJor the June '82

........ England'. Diorrlhulilr ond AuthorizlldSoor. LmU' m"",t be in our htIndt by April

......~"".oII Malor .......~U0.5.Tuft> 1st.•\tail to 73 .\ Iaga::ine. Pet"-
a.dioEl«:b.......... IAc.. 6IlAwd R...L Htod- bo h "H - -<o ATT" ".... SII OJ051. 8Il3-SOO5. rou..: ............... . :, alKY

I ~ Ciampa.
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A Bold Adventure In Engineering!

YAESU ELECTRONICS CORPORATION, 685\ Walthall Way, paramount, CA 90723 • (213) 633-400
Easlern service ctr., 9812 Princelon-Glendale Rd., Cincinnati, OH 45246 • (513) 874-310
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Optional DFC·230 Dliltal Frequency
Controller
Allows freque ncy control In 200Hz steps
....1th UPfOOWN microphone [supplied
W1th DFC-230) . Includes four memories
(handy for split-frequency operaUonl
and digital d isplay. Covers 100 kHz
above and below each 500-kHz band.
Very compact.

More Infonnatlon o n the TS-130 Serres Is
aval1able from all authorized dealers of

Tt1o-Kenwood Comm unications
1111 West Wa lnut Street
Compto n. california 90220.

• Effective nolae blan.1l:er
Eliminates pulse-type noise.

• Compact and lIibtwelpt
Only 3--3/4 H x 9-112 W x 11-9/16 D Itnchesl:
weigm 12 .3 Ibs.

o Other Important feature. lnclude:
VOX for SSB. CW semi break-In W1th
stderone. one fixed channel. and 25 kHz
ma rker.

Specl/lootiOrtS C1nd pMces arE' sub/~ to chan~ wUhoul notice or obligation.

o IF shift cireult
Very effecti ve In eliminating Interfering
signals. by pracmg them outside the IF
passband.

• CW narrow/wide selection
"N-W· switch allows selection of wide
o r narrow bandwtdths. Wide CW and SSB

. bandwtdths are the same. Optional YK-88C
(500 Hz! or YK·88CN (270 Hz! nner may be
Installed for narrow CWo

o SSB narrow selection
-N·W" switch allows selection of narrow
SSB band....1dth to eliminate QRM. when
optional YK-B8SN U.B kHz) Il lte r Is installed.
(CW ffher may stili be selected In CW mode.l

o Sideband mode selected automatlca11y
LSB on 40 meters and below: USB on 30
meters and above. SSB REVERSE position
on MODE switch.

o RF Attenuator. ballt-ln
Allows optimum rejection of 1M enstcruon.

o Slna:le eeeeereton PLL system
Provides Improved stabl\lty and spurious
characteristics.

o Protection circuit for flnaI amplifier.
For maximum reliability. the Ilnal amplifier
Is protected by circuitry that monitors
VSWR and temperature. rrS-I30V. VSWR
onlyJ Output power Is reduced when
abnormal operating conditions occur. If
especially severe operation Is anticipated.
optional cooling fan. model FA-4 . may be
added. Model TS-l30S. W1th FA-4
Installed. Is also available.

MatchinC ecee..orle. for fule4 .tattoo OpeuttOD:
• PS-JO base station power 0 SP·120 external speaker

supply tremotety Iwltchable 0 VFO-120 remote VFO
ON or OFF wtth TS-130SE 0 MC-50 50kW500a desk
power switch) . mIcrophone

Otber acce.sories not sbowu:
o FA-4 fan unit rorTS·IJOSE • PS·20 eeee-stauon power
o YK·88C 1500 Hz! and supply rorT5-IJOV

YK·88CN 1270 Hz! CW mten 0 PC-I phone patch
• YK·88SN 11.8 kHz! narrow SSB niter 0 HC'IO world dlltltal clock
o AT.IJO compact antenna tuner 180-10 0 MC-30S and Mt-35S noise

meten. IncludIng 3 new bandll cancelllng hand mlcrophon~

o MB-loo moene mounung brackete • MC.60 deluxe d~k microphone
o KPS-21 base etauon po.....er supply 0 SP-40 compact mobile speaker

lallO forTS-IJOSEJ 0 HS-4 . HS-5. and HS-6
o TL-922A uneer ampl1fler headphon~

An incredibly compact. fuD·featured,
reuonably priced, au aoUd..u.te HF
8SB/CW transceiver for both mobUe and
ftxed ~per.tlon. It coven 3.5 to 29.7 MHz
(lncludtng the three new Amateur bands)
ud featuru diClW display. IF shift,
speech proces.or, and narrow/wide ruter
selection on both SSB and CWo

TS-l30SE FEATURES:

• 80-10 meters. lDc1udln, three new baDda
Covers aU Amateur bands from 3.5 to 29.7
MHz, Including the new 10. 18. a nd 24-MHz
bands. Receives WWV on 10 MHz. VFO
covers mort' than 50 kHz above and below
each 5()().kHz band.

• Two power .enlon• •••e••y operation
TS-l30SE runs 200 W PEP/loo W DC o n
80-15 meters. and 160 W PEP/140 W DC on
12 and 10 meters. TS-l30V runs 25 W
PEP/20 W DC Input on all bands. Solid
state. wjdeband final ampnner eliminates
transmitter tuning: receiver wtdeband RF
ampUfiers eliminate presetectcr peaking.

o rn,ttal display buUt-ln
S lx-dlgtt green fluorescent tube display
Indicates operating frequency to 100 Hz.
external VFO or Ilxed-channel frequency.
RIT shift. and CW transmit-receive shifts.
Analog subdlal hack-up.

o BuUt.ln Speecb Processor
Increases audio punch and average SSB
output power.

Processor, IF shift, N/W switch, affordable
TS-13DSE
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